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Foreword 


As  the  title  indicates,  this  volume  is  designed  to  present  the 
basic  reference  requirements  of  the  shipbuilding  industry.  It  has 
been  published  because  a  comprehensive  collection  of  design  data, 
arrangement  and  working  drawing  and  catalogs  is  not  only  difficult 
and  exceedingly  expensive  to  accumulate,  but  when  obtained 
demands  much  time  and  attention  if  the  data  is  to  be  systematically 
arranged  and  maintained  in  such  a  way  that  it  can  be  referred  to 
easily  and  quickly. 

Much  of  the  design  data  included  in  this  treatise  have  never 
before  been  published  in  such  a  simple  form — in  a  form  that  can  be 
quickly  and  readily  used  in  the  practical  designing  of  ships.  As 
an  illustration,  the  longitudinal  coefficient,  curve  of  sectional  area, 
load  waterline,  stability  and  horsepower  for  a  merchant  vessel  can 
now  be  readily  approximated  by  reference  to  the  charts  covering 
these  features.  It  is  important  to  note  in  this  connection  that  this 
method  of  design  has  been  successfully  used  for  the  last  ten  years 
by  the  Bureau  of  Construction  and  Repair,  Navy  Department. 

Another  valuable  and  unique  feature  of  the  Cyclopedia  is  the 
fact  that  it  includes  the  only  published  collection  of  arrangement 
and  working  drawings  of  American  ships,  fully  dimensioned  and 
accompanied  by  bills  of  material.  These  drawings  are  excellent 
types  of  the  latest  designs  and  many  are  susceptible  of  more  or 
less  standardization — a  matter  of  vital  importance  to  economical 
construction. 

The  Catalog  Section  also  contains  a  large  amount  of  valuable 
information  regarding  ship  and  shipyard  equipment,  every  effort 
having  been  made  to  keep  this  section  as  definitely  informative  as 
possible. 

The  editors  take  this  opportunity  to  express  their  most  hearty 
appreciation  for  the  advice  and  sugge^stions  which  have  been  made 
by  Mr.  S.  B.  Crosby,  naval  architect,  Newburgh  Shipyards; 
Mr.  A.  B.  Raymond,  naval  architect,  New  York  City ;  and  Mr.  E.  L. 
Stewart,  naval  architect,  San  Francisco,  Cal. 


New  York,  April  6,  1920. 
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A  Dictionary  of 

Ship  and  Shipbuilding  Terms 


Aback.  The  condition  of  a  sailing  ship  when  the  pres- 
sure of  the  wind  on  the  sails  has  a  tendency  to 
drive  it  astern. 

Abaft    Towards  the  stern;  aft,  relative  to. 

Abandon.  To  leave,  to  forsake.  Usually  descriptive  of 
the  act  of  leaving  a  ship  when  it  is  no  longer  safe 
or  seaworthy. 

Abeam.    At  right  angles  to  the  vessel's  longitudinal 

axis  and  in  her  plane  of  flotation. 
Aboard.    On  or  in  a  ship. 

About.  A  ship  is  said  to  come  about  when  in  beating 
to  windward  it  changes  its  course  allowing  the 
wind  to  bear  on  the  opposite  side  of  the  sails.  To 
change  from  the  starboard  to  the  port  tack  or 
the  reverse. 

Aboveboard.  Above  deck  as  distinguished  from  in  the 
hold  or  below  decks. 

Abreast.   Over  against;  opposite.    See  also  Abeam. 

Access  Hole.  A  hole  cut  through  a  portion  of  a  ves- 
sel's structure  in  order  to  permit  ingress  to  or 
egress  from  a  given  space  or  compartment. 

Accommodation  Ladder.    See  Ladder,  Accommodation. 

Accountants.    Those  who  keep  records  or  accounts; 
bookkeepers. 
Page  1107. 

Accumulator,  Hydraulic.  A  tank  designed  to  store 
water  under  pressure. 

Accumulator,  Pneumatic.  A  tank  designed  to  store 
air  under  pressure. 

Acetylene.  A  gas  produced  by  the  action  of  water 
upon  calcium  chloride.  This  gas  combined  with 
oxygen  burns  with  a  very  hot  flame. 

Acetylene  Gas  Compressor.  See  Compressor,  Acety- 
lene Gas. 

Acid  Open  Hearth  Steel.   See  Steel  and  Iron. 
Acidity,  Boiler.    A  term  used  when  the  feed  water  in 

a  boiler  is  acid. 
Admiralty  Coefficient    See  Coefficient,  .Admiralty. 
Admiralty  Metal.    Described  under  Metals. 
Admiralty  Pump.    See  Pump.  Admiralty. 
Adrift.    Afloat  without  effective  means  of  propulsion 

or  control. 

Adze.  A  carpenter's  tool  having  its  blade  set  at  right 
angles  with  a  long  curved  handle  and  used  for 
trimming  ship  timbers.  The  act  of  trimming  the 
timbers  with  this  tool  is  called  "dubbing." 

Aft    In  the  direction  of  or  toward  the  stern. 

After  Collision  Bulkhead.   See  Bulkhead,  After  Peak. 

After  Deck.   See  Deck,  After. 

After  Peak.    A  compartment  immediately  forward  of 

the  stern  post.    Generally  situated  entirely  below 

the  load  waterline. 
After  Peak  Bulkhead.    See  Bulkhead,  After  Peak. 
After  Perpendicular.   A  line  perpendicular  to  the  base 

line,  intersecting  the  after  edge  of  the  stern  post  at 

the  designed  waterline. 


American  naval  practice  locates  the  after  perpendicu- 
lar at  the  point  of  intersection  of  the  designer's  water- 
line  and  the  stern  contour. 

Aground.  The  situation  of  a  ship  in  which  its  bottom 
touches  or  rests  on  the  ground;  stranded. 

Ahead.    Forward;  in  front  of. 

Air-break  Switch.   See  Switch,  Air-break. 

Air  Casing,  Stack.  A  ring-shaped  plate  coaming  sur- 
rounding the  stack  and  fitted  at  the  upper  deck,  just 
below  the  umbrella.  Its  purpose  is  to  protect  the 
deck  structure  from  heat  and  to  help  .ventilate  the 
fire  room 

Air  Compressor.  An  auxiliary  designed  to  furnish  air 
under  pressure  for  pneumatic  tools,  cleaning  purposes, 
etc. 

A  form  of  compressor  in  common  use  is  the  single 
stage  type.  This  type  has  two  cast  iron  cylinders,  one 
steam,  the  other  air,  each  double  acting.  The  steam 
cylinder  is  located  vertically  over  the  air  cylinder, 
both  pistons  being  on  the  same  rod.  Thus,  air  is 
compressed  and  delivered  on  both  the  upward  and 
downward  stroke  of  the  piston. 
Pages  442,  443,  779.  783.  786.  787. 

Air  Courses.  wood  ship  term  applied  to  air  spaces 
running  fore  and  aft  in  the  sides  or  bottom  of  a 
vessel  to  provide  for  a  circulation  of  air  to  prevent 
decay  in  the  timbers. 

Air  Ejector.    A  steam  ejector  connected  to  the  con- 
denser dry  suction  for  the  pur|)ose  of  discharging  the 
air  and  vapor  into  the  atmosphere.   A  condensate  pump 
handles  the  condensed  steam. 
Pages  934.  1024.  1042. 

Air  Hammer.  An  air-driven  tool  arranged  to  deliver 
rapid  longitudinal  impulses  against  one  end  of  a 
steel  pin.  It  is  contained  in  a  cylindrical  shaped 
casing  about  three  inches  in  diameter  and  two  feet 
long  with  a  pistol  grip  at  the  opposite  end  from 
the  pin.  Various  shaped  tools  can  be  fitted  on  the 
outer  end  of  the  pin  to  perform  such  operations  as 
heading  up  rivets  or  calking  and  chipping. 
Pages  780.  784.  788,  790. 

Air  Holding  on  Hammer.    A  tool  to  hold  against 
the  head  of  a  rivet  while  it  is  being  driven.  Its 
head  is  fitted  on  a  piston  which  is  cushioned  in  a 
cylinder  filled  with  compressed  air. 
Pages  781.  782.  784.  788. 

Air  Pipes.  Pipes  leading  from  tanks  to  the  open  air 
as  vents  or  to  provide  a  supply  or  escape  of  air  when 
pumping  out  or  filling  the  tanks. 

Air  Port.   See  Port,  .Air. 

Air  Propellers  or  Beeswing  Fans.  A  fan  usually  con- 
sisting of  from  two  to  four  blades  operated  by  an 
electric  motor,  the  blades  being  so  shaped  that  the 
air  leaves  the  fan  at  right  angles  to  its  plane  of 
rotation. 

Air  Pump.   See  Pump,  Air. 
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Air  Pump,  Dry  Vacuum.  See  Pump,  Air,  Dry  Vacuum, 

Air  Pump,  Dual.   See  Pump,  Ant,  Dual. 

Air  Resistance.  See  Resistance,  Anu 

Air  Tight  Door.   See  Door,  Air  Tight. 

Air  Trunk  or  Conduit  The  passage  forming  the  main 

air  supply  to  a  fan  or  exhaust  from  a  fan. 
Air  Valve.   See  Valve,  Air. 

Air  and  Circulating  Pump.  See  Pump,  Air  and  Circu- 
lating. 

Alarm  Valve.   See  Valve,  Alarm. 

A-lee.  Away  from  the  wind.  A  sailing  ship  which 
constantly  requires  the  helm  to  be  moved  to  the 
side  of  the  vessel  away  from  the  direction  from 
which  the  wind  is  coming  in  order  to  keep  his 
course  is  said  to  carry  a-lee  helm. 

Alkalinity,  Boiler.  A  term  used  when  the  feed  water 
in  a  boiler  is  alkaline  and  has  the  power  of  neutraliz- 
ing acids. 

All  Hands.   Every  person  on  board  a  ship. 
Alligator  Shear.   See  Shear,  Alugator. 
Alloy  Steels.   See  Steel  and  Iron. 

Aloft.    In  the  tops  or  upper  rigging;  on  the  yards; 

above  the  decks. 
Alongside.    Parallel  and  in  close  proximity  to.  Used 

frequently  relative  to  a  ship  lying  parallel  and 

close  to  another  ship  or  a  pier. 
Alow.    Low  in  or  on;  below. 

Alternating  Current.  An  electric  current  in  which  the 
instantaneous  values  of  current  at  any  point  in  the 
circuit  vary  from  zero  to  a  positive  maximum  value, 
back  to  zero;  then  to  a  negative  maximum  value  and 
back  to  zero.  When  plotted  ii  consists  of  half  waves 
of  equal  area  in  successive  opposite  direction  from 
the  zero  line. 

Aluminum  Paint.   See  Paint. 

Amidships.  In  the  vicinity  of  the  middle  portion  of 
a  vessel  as  distinguished  from  her  ends.  The  term 
is  used  to  convey  the  idea  of  general  locality  but 
not  that  of  definite  extent. 

Ammeter.  An  instrument  for  measuring  the  electric 
current  flowing  in  a  circuit.  The  scale  of  the  meter 
is  calibrated  to  read  in  amperes. 

Ammonia.  A  volatile  alkali,  a  transparent,  pungent  gas 
that  can  be  easily  liquified  by  pressure.  It  is  used 
extensively  as  a  refrigerating  medium  for  cold  storage 
systems  aboard  ship. 

Ammonia  Joint.  On  account  of  the  penetrating  nature 
of  ammonia,  great  care  should  be  taken  with  the  joints 
in  a  refrigerating  system  where  that  alkali  is  used. 
The  joints  should  be  made  of  wrought  iron  or  steel, 
the  connections  should  be  soldered  after  they  are 
screwed  in  place.  Lead  gaskets  should  be  placed  be- 
tween flanges  and  lead  or  white  metal  packing  used 
for  the  valve  stems. 

Ampere.  The  practical  unit  of  electric  current.  It 
represents  that  value  of  current  which  will  cause  the 
electrolytic  deposition  of  silver  at  the  rate  of  0.001118 
gm.  per  second. 

Analysis  of  Flue  Gas.  See  Boiler,  Analysis  of  Flue 
Gas. 

Anchor.  A  heavy  iron  or  cast  steel  implement  attached 
to  a  vessel  by  a  rope  or  chain  cable.  When  the  anchor 
is  thrown  overboard  it  lays  hold  of  the  ground  and 
holds  the  vessel  in  its  place.  The  earlier  anchors 
were  made  of  wood,  with  one  arm  and  later  with  two. 
Stones  were  attached  to  give  weight  to  sink  and  to 
increase  holding  power. 
An  iron  anchor,  having  a  wood  stock,  followed  the 


wood  anchor.  This  in  turn  was  replaced  by  an  all- 
metal  anchor. 

The  solid  or  old-fashioned  anchor  consists  of  the 
shank,  the  ring  (shackle  or  Jew's  harp),  the  arms, 
and  the  stock. 

The  shank  is  the  main  body  of  the  anchor,  having 
the  ring  bolted  to  one  end  and  the  arms  welded  to 
the  other,  the  crown  being  the  heavy  end  of  the  shank 
from  which  the  arms  branch  out.  The  stock  is  the 
beam  attached  to  the  shank  opposite  the  arms. 

Various  patent  anchors  exist,  most  of  which  are 
stockless  and  have  their  arms  pivoted  upon  the  shank 
and  the  palms  in  the  plane  of  the  arms. 

Pages  868,  869,  871,  872,  873,  970. 
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Stockless  Anchor 

1  Anchor  Shackle. 

2  Shank  of  Anchor 

3  Anchor  Flukes. 

4  Crown  of  Anchor. 

5  Anchor  Bills. 


Conunon  Anchor 

1  Anchor  Shackle. 

2  Anchor  Stock. 

3  Nut  of  Anchor  Stock. 

4  Shank  of  Anchor. 

5  Crown  of  Anchor. 

6  Arms  of  Anchor. 

7  Anchor  Flukes. 

8  Anchor  Bills. 


Anchors,  Bowers.  The  principal  anchors  carried  by  a 
vessel.  They  are  so  named  because  they  are  carried 
on  the  bows.  In  earlier  times  they  were  of  different 
weights,  the  larger  being  known  as  the  best  bower 
and  the  smaller  as  the  small  bower.  These  anchors 
arc  now  usually  the  same  size. 

Anchors,  Chains  and  Hawsers.    For  method  of  selec- 
tion and  tables,  see  under  Equipment. 
Pages  872,  874,  875,  880,  881,  882,  970. 

Anchor  Deck.    See  Deck,  Anchor. 

Anchor  Handling  Gear.  The  windlass  and  gear  installed 
aboard  ship,  for  letting  go,  taking  in  and  handling  the 
anchor. 
Page  529. 

Anchor,  Kedge.  A  term  applied  to  a  light  anchor  used 
for  warping  or  kedging. 

Anchor  Lights.   See  Lights,  Anchor. 

Anchor,  Mooring.  A  term  applied  to  a  second  or  extra 
anchor  used  for  holding  a  ship  at  her  mooring. 

Anchor,  Mushroom.  An  especial  type  of  anchor  having 
a  bowl-shaped  crown  into  the  center  of  which  the 
shank  is  welded.  The  upper  end  of  the  shank  is  fitted 
for  the  reception  of  shackle  pin  as  in  anchors  of  the 
ordinary  type.  The  mushroom  anchor  has  been  much 
used  on  submarines.  It  has  great  holding  power  in 
soft  bottoms. 

Anchor,  Sea.  A  device  constructed  of  spars  and  canvas 
in  the  form  of  a  parachute,  to  which  is  bent  a  hawser 
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or  cable.    It  is  put  overboard  in  a  heavy  sea  for  the 
purpose  of  keeping  a  vessel  head-on  to  the  sea  and 
to  enable  her  to  ride  out  a  gale. 
Also  termed  a  driving  anchor  or  drag. 

Anchor,  Stream.  An  anchor  used  for  anchoring  in  a 
narrow  roadway  or  channel  to  prevent  the  stern 
swinging  with  the  tide.  The  weight  of  this  anchor 
is  equal  to  about  one-fourth  that  of  the  bower  anchor. 

Anchorage.  A  suitable  place  for  a  ship  to  lie  at  anchor. 
Harbor  dues  for  anchoring  in  a  port. 

Angle.   An  abbreviation  for  angle  iron  or  angle  bar. 

Angle  Bar.  A  rolled  shape,  generally  of  mild  steel, 
having  a  cross  section  shaped  like  the  legs  of  a  right 
angle. 

In  ship  work  it  is  used  for  frames,  bulkhead  stiffen- 
ers,  attachment  of  one  plate  or  shape  to  another,  etc 
The  size  is  denoted  by  dimensions  of  cross  section 
and  weight  per  running  foot. 

Angle  Bar  Frame.   See  Frame,  Angle  Bar, 

Angle  Bars,  Frame.  See  Frame  Angle  Bars. 

Angle  Clip.  A  term  applied  to  a  short  piece  of  angle 
bar  used  for  attachment. 

Angle  Iron.  See  Angle  Bar. 

Angle  Valve.   See  Valve,  Angle. 

Angle  Furnace.   See  Furnace,  Bar. 

Anglesmiths.  Workmen  who  forge  steel  shapes  such 
as  angle  or  channel  bar  into  the  various  parts  of 
the  ship's  hull  and  fittings  such  as  watertight  staples 
and  collars,  door  frames,  etc. 

Anneal.  To  soften  metal  by  heating  and  slowly  cool- 
ing. In  annealing  cast  iron  the  carbon  is  burned 
out,  near  the  surface,  leaving  the  outer  surface 
tough  and  strong  while  the  interior  is  hard. 

Annunciator.  An  electrical  device  for  giving  an  audible 
and  visible  signal. 
Page  1064. 

Annunciator  Wire.   See  Electric  Wire  and  Cable. 

Anti-Corrosive  Paint.   See  Paint. 

Anti-Fouling  Paint.   See  Paint. 

Antimony.    Described  under  Metals. 

Anvil.  An  iron  or  steel  block  used  as  a  table  on  which 
metals  are  worked  or  forged.  Where  an  iron  block 
is  used  the  working  face  is  generally  made  of  steel. 
It  is  usual  to  provide  a  hole  about  l%"  square  for 
holding  working  tools  such  as  hardies,  fuller  blocks, 
etc  Anvils  are  used  in  a  shipyard  by  blacksmiths, 
anglesmiths  and  flange  turners. 

Apeak.  In  a  vertical  direction  or  nearly  so.  The 
anchor  is  "apeak"  when  the  cable  has  been  hauled 
into  a  nearly  vertical  line  and  the  vessel  is  then 
"hove  apeak."  A  yard  when  raised  by  one  end, 
until  nearly  vertical  is  "apeak." 

Aperture.  The  space  provided  between  the  propeller 
and  stern  post  for  the  propeller. 

Appendages.  Such  items  as  shaftings,  struts,  bossings, 
docking  and  bilge  keels,  propellers,  rudder  and  any 
other  feature,  extraneous  to  the  hull  and  generally 
immersed. 

Apprentice.   A  learner  or  student  of  a  trade. 
Apron.   A  reinforcing  timber  bolted  to  the  after  side 
of  the  stem. 
Page  474,  Plate  XXV. 
Apron  Plate.   See  Plate,  Apron. 

Arc,  Electric.  The  luminous  vapor  of  great  brilliancy 
and  high  temperature  between  the  tips  of  two  elec- 
trodes. 

Arc,  Lamp.   See  Lamp.  Arc. 

Arch  Piece  of  Stem  Frame.    The  curved  portion  of 


the  frame  over  the  screw  aperture,  joining  the 
propeller  and  stern  posts. 

Arching.  Occasionally  used  as  descriptive  of  the  same 
phenomenon  as  the  term  "hogging." 

Architect,  Naval.   See  Naval  Architect. 

Ardency.  That  property  of  a  ship  by  virtue  of  which 
she  tends  to  throw  her  head  up-  into  the  wind. 
Ships  having  this  characteristic  must  be  held  on 
their  course  by  keeping  the  helm  a-weather.  The 
reason  for  this  tendency  is  found  in  the  resultant 
lateral  resistance  of  the  vessel  being  before  or 
ahead  of  her  resultant  wind  pressure. 

Area  of  Sections.  The  area  of  any  cross  section  of  the 
immersed  part  of  a  vessel,  the  cross  section  being 
taken  at  right  angles  to  the  centerline  of  the  vessel. 

Armature.  The  armature  of  a  generator  or  motor  is 
that  part  of  the  machine  containing  the  winding  in 
which  the  electromotive  force  is  generated.  For  di- 
rect-current machines,  it  is  usually  revolving,  while 
for  alternating-current  machinery  it  is  usually  sta- 
tionary. 

The  two  essential  parts  of  all  generators  and  motors 
are  the  field  magnet,  which  produces  the  necessary 
magnetic  flux,  and  the  armature  on  which  the  con- 
ductors are  arranged. 

Asbestos.  Principally  a  silicate  of  magnesia  combined 
with  water.  It  is  used  in  varying  forms  where  re- 
sistance to  combustion  is  necessary. 

A  fireproof  composition  used  for  insulation,  packing, 
and  lagging.    See  Insulation. 

Ash  Chute.  A  portable  iron  trough  by  means  of  which 
ashes  are  discharged  overboard  clear  of  the  vessel's 
side. 

Ash  Ejector.  An  apparatus  for  utilizing  the  discharge 
water  from  a  pump  to  convey  ashes  from  the  fire- 
room  up  and  out  through  the  vessel's  side  above  the 
water-line. 

It  consists  of  a  metal  pipe  or  chute  leading  over- 
board above  the  water-line.  At  the  lower  end  in  the 
fire-room  a  hopper  is  located,  and  into  this  the  dis- 
charge from  the  pump  is  led.  With  the  hopper  closed 
and  discharge  valve  opened  the  stream  from  the  pump 
will  pass  with  high  velocity.  The  cover  may  then  be 
removed  and  ashes  dumped  into  the  hopper  from 
which  they  will  be  rapidly  conveyed  overboard  by  the 
water. 

Pages  392.  400,  1002,  1003.  1038,  Plate  Xll. 

Ash  E^peller.  An  apparatus  for  the  discharge  of  ashes 
from  the  fire-room  below  the  water  level.  This  type 
is  of  value  in  the  case  of  war  vessels  when  it  is 
desirable  to  make  an  opening  through  the  side  armor. 

In  this  apparatus  the  ashes  are  placed  in  the  hopper, 
from  which  they  pass  through  a  quick-acting  valve 
to  an  intermediate  chamber.  An  air  blast  or  hy- 
draulic jet  expels  them  from  this  chamber. 

Ash  Hoist.  Gear  for  the  removal  of  ashes  from  the 
fire-room.  It  consists  of  a  bucket,  usually  traveling 
in  guides,  a  winch  for  hoisting  same  to  weather  deck, 
and  sometimes  a  trolley  track  to  ship's  side. 

Pages  678.  681,  787,  851.  Plates  XIV.  XLVII. 
XLVIII. 

Ash  Pit,  Boiler.   See  Boiler  Ash  Pit. 

Ashore.    Aground  (when  said  of  a  ship) ;  on  shore  or 

land  as  opposed  to  aboard  or  afloat. 
Asphalt  Solution.    See  Paint. 

Assemble.  To  collect  and  place  in  the  proper  positions, 
the  various  members  or  fabricated  parts  entering 
into  construction. 
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Astern.  Signifying  position,  in  the  rear  of  or  abaft 
the  stern;  as  regards  motion,  the  opposite  of  go- 
ing ahead;  backwards. 

Astracal.  A  small  molding  placed  on  the  front  of  one 
of  a  pair  of  doors  near  the  inside  edge  to  cover  the 
joint  where  the  two  doors  come  together  when  closed. 

Asynchronous  Generator.  See  Generator,  Asyn- 
chronous. 

Athwart,  Athwartship.  In  a  transverse  direction;  from 
side  to  side  at  right  angles  to  the  fore  and  aft 
centerline  of  a  vessel. 

Auditors.    Individuals  who  check  up  accounts  and  cer- 
tify as  to  their  accuracy. 
Page  1107. 

Augmentor,  Vacuum.  An  apparatus  consisting  of  a 
steam  ejector  and  a  small  condenser  with  suitable 
connections  and  designed  to  diminish  the  condenser 
pressure  and  enhance  the  vacuum.  A  steam  jet  is 
installed  in  an  air  suction  pipe  leading  from  the  top 
of  the  main  air  pump  suction  or  from  an  independent 
connection  to  the  condenser.  The  air  and  vapor  en- 
trained are  delivered  to  a  small  condenser  in  which 
the  pressure  is  higher.  Circulating  water  for  the 
augmentor  condenser  is  taken  from  a  by-pass  on  the 
circulating  pump  discharge  to  the  condenser,  or  fron: 
a  connection  to  the  front  head  of  the  main  condenser. 
The  ejector  steam  and  the  vapor  drawn  from  the 
main  condenser  are  densified  in  the  augmentor  and  a 
water  seal  is  interposed  between  the  augmentor  suc- 
tion and  the  air  pump  to  prevent  the  air  and  vapor 
from  escaping  back  to  the  main  condenser. 

Automatic  Reclosing  Battery  Charging  Switch.  See 
Switch,  Autom.\tic  Reclosing  Battery  Charging. 

Automatic  Reclosing  Circuit  Breaker.  See  Circuit 
Breaker.  Automatic  Reclosing. 

Auto-Transformer.  A  transformer  in  which  a  part  of 
the  primary  winding  is  used  as  a  secondary  winding, 
or  conversely.  Sometimes  called  a  Compensator  and 
used  for  starting  alternating  current  motors. 

Auxiliary  Circulating  Pump.  See  Pi  mp.  Auxiliary 
Circulating. 

Auxiliary  Feed  Pump.   See  Pump,  Auxiliary  Feed. 

Auxiliary  Foundations.    See  Foundation,  Auxiliary. 

Auxiliary  Machinery.  As  its  name  implies,  it  includes 
all  machinery  except  the  boilers  and  engines  constitut- 
ing the  propelling  machinery  proper,  and  the  deck  ma- 
chinery. 

Under  this  heading  are  included  such  items  as  Air 
Pumps,  Ash  Ejectors,  Blowers,  Bilge  Pumps,  Circu- 
lating Pumps,  Condensers,  Distillers,  Evaporators, 
Fans,  Feed  Heaters,  Feed  Pumps,  Filters,  Injectors, 
Lubricating  Oil  Pumps.  Oil  Pumps,  Sanitary  Pumps, 
Transfer  Pumps,  Water  Pumps,  etc. 
Avast.  A  command  to  cease  pulling  on  a  rope.  Stop, 
cease. 

Avast-heaving.  A  term  used  on  shipboard  as  a  com- 
mand to  stop  pulling  in  the  anchor  chain. 

Awning.  A  canvas  canopy  spread  over  a  vessel's  decks 
bridges,  etc.,  for  protection  against  rain  and  sun. 

Awning  Deck.    See  Deck,  Awning. 

Awning  Deck  Sheerstrake.  The  strake  of  outside  plat- 
ing adjacent  to  the  awning  deck. 

Awning  Deck  Stringer.    See  Stringer,  Awning  Deck. 

Awning  Deck  Stringer  Bar.    See  Stringer,  Bar. 

Axis,  Neutral.   See  Neutral  Axis. 

Azimuth  Circle.  A  graded  ring  attached  to  a  compass 
and  fitted  with  vanes,  screws  and  other  apparatus. 


It  is  used  in  taking  the  bearings  of  the  sun,  stars 
and  terrestrial  objects. 
Page  1093. 
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Bacfe-Board.  A  portable  back  support  nicely  designed 
and  fitted  on  the  after  side  of  the  stern  thwart  in  a 
small  motor  or  row  boat. 

Backbone.  A  term  applied  to  the  keel  of  a  ship  and 
sometimes  to  the  center  vertical  keelson. 

Backing.    Making  speed  or  having  motion  astern. 

Back-Firing.    See  Gas  Engine,  Back-Firing. 

Back  Hand  Rope.    See  Rope,  Back  Hand. 

Backstays.  Stays  which  extend  from  all  mast  levels, 
except  the  lower,  to  the  ship's  side  some  distance 
abaft  the  mast.  They  serve  as  additional  supports 
to  prevent  the  mast  from  going  forward  and  at  the 
same  time  contribute  to  the  lateral  support,  thereby 
assisting  the  shrouds. 

Baffle  Plate,  Boiler.   See  Boiler  Baffle  Plate. 

Baffle  Plate,  Condenser.  See  Condenser,  Baffle  Plate. 

Balanced  Rudder.    See  Rudder.  Balanced. 

Bale  Measure.  A  term  used  where  the  capacity  of  a 
cargo  hold  is  measured  to  the  inside  of  the  frames  or 
cargo  battens 

Ballast.  Any  weight  carried  solely  for  the  purpose  of 
making  the  vessel  more  sea-worthy.  Ballast  may 
be  either  portable  or  fixed,  depending  upon  the 
condition  of  the  ship.  Permanent  ballast  in  the 
form  of  sand,  concrete,  scrap  or  pig  iron  is  usually 
fitted  to  overcome  an  inherent  defect  in  stability 
or  trim  due  to  faulty  design  or  changed  character 
of  service.  Portable  ballast,  usually  in  the  form  of 
water  pumped  into  or  out  of  bottom,  peak  or  wing 
ballast  tanks,  is  utilized  to  overcome  a  temporary 
defect  in  stability  or  trim  due  to  faulty  loading, 
damage,  etc. 

Ballast  Port.   See  Port,  Ballast. 

Ballast  Pump.   See  Pump,  Ballast. 

Ballast  Tank.  See  Tank,  Ballast. 

Ballast,  Water.  Sea  water  confined  to  double  bottom 
tanks,  peak  tanks  or  other  designated  compart- 
ments for  use  in  obtaining  satisfactory  draft,  trim 
or  stability.  In  the  days  of  the  sailing  vessel  this 
object  was  attained  by  the  use  of  solid  ballast  such 
as  sand,  gravel,  rock,  etc. 

Ballasted  Condition.  A  condition  in  which  it  becomes 
necessary  to  fill  all  or  part  of  the  ballast  tanks  in 
order  to  secure  proper  immersion,  stability,  and  steer- 
ing qualities.  This  condition  may  be  the  result  of 
the  consumption  of  fuel,  stores,  and  water;  or  the 
absence  of  part  or  all  of  the  designed  amount  of  cargo. 

Ball  Joint.    See  Flexible  Joint. 

Balsa.    A  name  used  in  South  America  to  designate 

rafts  made  of  light  wood.    Page  822. 
Baluster.    Small  upright  pillar  or  column  supporting 

the  hand  rail  around  a  staircase. 
Band  Saw  Filing  Machine.    See  Saw.  Band,  Setting 

AND  Filing  Machine. 
Band  Saw  Setting  and  Filing  Machine.   See  Saw,  Band, 

Setting  and  Filing  Machine. 
Banjo  Frame.    A  device  for  handling  the  propeller  of 

an  auxiliary  screw  steamer. 
Bank.    An  elevation  in  the  sea's  bottom  which,  if  of 

sufficient  height,  forms  a  shoal. 
Bar,  Boring.   See  Boring  Bar. 
Bar  Furnace.   See  Furnace,  Bar. 

Bar  Iron.  Rolled  bars  havin.!:ar  various  forms  of  cross 
section. 
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Bar  KecL   See  Keel,  Bar. 

Bar  Stringer.   See  Stringer,  Bar. 

Barbettes.  Cylindrical  structures  built  up  of  armor 
plates  extending  from  the  protected  deek^pf  a  war 
vessel  to  the  lower  side  of  the  turret  «belf  plate. 
They  form  protective  enclosures  in  which  are  lo- 
cated the  turret  stools,  shell  stowage  flats  and 
ammunition  hoisting  gear  for  the  turrets. 

Bare  Poles.  The  condition  of  a  saihng  ship  with  no 
sails  hoisted.    "Not  a  rag  set." 

Barge.    A  craft  of  full  body  and  heavy  construction 
designed  for  the  carriage  of  cargo  but  having  no 
machinery  for  self  propulsion. 
Pages  463  to  466. 

Bark.  A  vessel  having  three  masts,  fore,  main  and 
mizzen.  The  two  forward  are  square  rigged  and 
the  after  or  mizzen  is  fore-and-aft  rigged. 

Barkentine.  A  vessel  having  three  masts,  fore,  main 
and  mizzen.  The  fore  mast  is  square  rigged  and 
the  main  and  mizzen  fore-and-aft  rigged. 

Barnacles.  A  cirriped  crustacean  which  adheres  in 
clusters  to  the  under  water  portion  of  vessels,  piles, 
piers,  etc 

Bars,  Boiler  Grate.  See  Boilfr  Grate  Bars. 
Basic  Carbonate.   See  Paint. 
Basic  Open  Hearth  Steel.   See  Steel  and  Iron. 
Basic  Sulphate.   See  Paint. 

Basin.  A  natural  or  artificial  berthing  place  in  which 
ships  may  safely  float  at  any  stage  of  the  tide. 

Basin  Dry  Dock.    See  Dry  Dock,  Graving. 

Bath  Brick.  A  calcareous  or  siliceous  earth  prepara- 
tion compressed  into  bricks  and  used  for  cleaning 
bright-work;  so  named  for  having  first  been  made 
near  Bath. 

Batten  (noun).  A  thin  strip  of  wood,  usually  tapered, 
used  in  laying  down  lines.  A  strip  of  wood  or 
steel  used  in  securing  tarpaulins  in  place.  (Verb) 
To  secure  by  means  of  battens,  as  to  '*batten  down 
a  hatch." 

Battening  Down.  Making  the  hatches  watertight  by 
means  of  tarpaulins  firmly  secured  to  the  hatch 
coamings  with  battens,  wedges,  etc. 

Battens,  Cargo.  A  term  applied  to  the  planks  that  are 
fitted  to  the  inside  of  the  frames  in  a  hold  to  keep 
the  cargo  away  from  the  shell  plating.  These  bat- 
tens are  not  necessary  in  concrete  ships,  as  the 
sides  do  not  sweat. 

Battens,  Hatch.    See  Hatch  Battens. 

Battens,  Sheering.  Long  strips  of  wood  which  are 
clamped  to  the  frames  of  a  ship  to  locate  the 
edges  of  thfe'strakes  of  the  shell  plating  in  relation 
to  the  sheer  of  the  ship's  deck. 

Battery,  Electric  Primary.  The  apparatus  for  trans- 
forming chemical  energy  into  electric  energy  is  known 
as  a  primary  cell.  Two  or  more  of  these  cells  con- 
nected together  form  a  primary  battery,  although  the 
term  "battery"  is  frequently  applied  to  the  single  cell 
as  well.  There  are  two  general  types  of  primary  bat- 
teries, wet  and  dry. 

Wet  batteries  consist  of  two  different  metals  or  one 
metal  and  a  carbon  electrode  immersed  in  a  chemical 
solution  contained  in  a  glass  or  porcelain  jar. 

The  dry  cell  or  dry  battery  is  the  type  most  com- 
monly used  in  marine  work.  The  negative  pole  is  a 
hollow  zinc  cylinder  and  serves  as  a  container.  The 
positive  pole  is  a  carbon  rod.  The  rod  is  surrounded 
by  a  deplorazing  agent  which  is  separated  from  the 
zinc  by  some  absorbent  material  saturated  with  elec- 


trolyte. The  electrolyte  usually  consists  of  sal- 
ammoniac  and  zinc  choloride,  and  the  top  of  the  cell 
is  sealed. 

The  dry  cell  is  more  convenient,  is  portable,  requires 
less  space,  and  is  cheaper  than  the  wet  cell,  but  has 
the  disadvantage  of  deteriorating  whether  used  or  not, 
and  it  cannot  be  recharged. 
Battery,  Electric  Storage.  Secondary  or  storage  bat- 
teries are  devices  which  transform  chemical  into  elec- 
trical energy  and  the  energy  of  which  can  be  restored 
by  passing  an  electric  current  through  the  battery 
from  some  outside  source.  During  the  process  of 
restoring  or  charging  the  battery  the  electrical  energy 
i?  .transformed  into  chemical  energy. 
Page  1080. 

Battle  Cruise.  A  naval  vessel  of  the  first  class  having 
great  speed,  carrying  guns  of  the  largest  size  and 
range  and  having  good  protection  against  gun  fire 
and  torpedo  attack.  She  must  be  so  designed  as 
to  be  capable  of  keeping  the  sea  in  all  weathers 
and  have  a  maximum  radius  of  a<:tion.  Ships  of 
this  class  atie  intended  to  sink  an  enemy  and  under 
some  circumstances  to  lie  in  the  main  line  of  battle. 

Battleship.  A  naval  vessel  of  the  first  class  carrying 
maximum  armament  and  protection^  both  against 
gun  fire  and  torpedo  attack,  and  having  good 
speed.  She  must  be  so  designed  as  to  be  capable 
of  keeping  the  sea  in  all  weather  and  must  have 
a  large  radius  of  action.  Ships  of  this  class  are 
intended  to  lie  in  the  regular  line  of  battle  and 
bear  the  brunt  of  the  fighting. 

Bead.   A  reinforcing  ridge  on  a  pipe  or  tube. 

Beam.    The  extreme  width  of  a  ship.    A  transverse, 
horizontal  member  supporting  a  deck  or  flat. 
Pages  165,  166,  167,  175,  176,  183  to  186,  193  to  199. 

Beam  Angle  Bar.  An  angle  bar  used  in  the  construc- 
tion of  a  deck  beam  or  an  angle  bar  composing  a 
deck  beam. 

Beam,  Awning,  Anchor,  Main,  Lower,  Shade,  Shelter, 
etc.  The  deck  beams  are  given  the  name  of  the 
deck  that  they  support. 

Beam  Bracket.   See  Bracket/Beam. 

Beam,  Cant.  A  term  applied  to  any  of  the  beams  sup- 
porting the  deck  plating  or  planking  in  the  over- 
banging  portion  of  the  stern  of  a  vessel.  These 
beams  radiate  in  fan  shaped  formation  from  the 
transom  beam  to  the  cant  frames. 
Pages  496,  497. 

Beam  Carlines.  A  term  applied  to  beams  either  of 
timber  or  steel  running  fore  and  aft  or  diagonally 
between  deck  beams. 

Beam  Clamp.  A  device  for  attaching  to  the  lower 
flange  of  a  deck  beam  for  hooking  on  a  purchase, 
lead  block,  etc.  It  is  made  of  metal  in  two  parts, 
one  of  which  has  a  sharp  bend  and  hooks  over  the 
flange,  the  other,  a  straight  flat  piece,  fits  against 
the  back  of  the  web  of  the  beam,  the  two  parts 
being  securely  bolted  together.  In  the  lower  end 
is  a  worked  eye  extending  through  both  parts  into 
which  a  rin^  is  usually  fitted. 

Beam,  Deck — Molding  of.    Its  vertical  dimension. 

Beam,  Deck — Siding  of.    Its  horizontal  dimension. 

Beam,  Hold.  A  term  applied  to  any  one  of  a  tier  of 
athwartship  beams  spanning  the  hold  from  frame 
to  frame,  and  upon  which  no  deck  is  fitted. 

Beam,  Intermediate.  A  term  applied  to  a  beam  that  is 
fitted  in  between,  and  running  parallel  to,  the  reg- 
ularly spaced  deck  beams. 
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Beam  Knees.  A  hU>ck  of  wood  having  a  natural  angu- 
lar shape  or  a  block  cut  to  a  bracket  shape  and 
used  for  connecting  the  deck  beams  to  the  frames 
in  a  wooden  vessel. 

Also  applied  to  the  ends  of  steel  deck  beams 
that  are  split,  having  one  portion  turned  down  and 
a  piece  of  plate  fitted  between  the  split  portion, 
forming  a  bracket  end. 
Pages  440,  445,  447. 

Beam,  Main.  A  term  applied  to  the  deck  beam  fitted 
at  the  point  of  maximum  breadth  of  the  vessel. 

Beam  Mold.   See  Mold,  Beam. 

Beam,  Molded.  The  width  over  the  widest  portion 
of  the  ship  measured  to  the  outside  of  the  frame  angle 
or  channel  but  inside  the  plating. 

Extreme:  the  greatest  width  outside  the  plating, 
armor  or  any  part  of  the  hull  proper.  Sometimes, 
but  not  always,  taken  over  guards  or  fenders. 

Beam,  Panting.  A  term  applied  to  an  athwartship 
beam  fitted  in  the  bow  or  stern  of  a  vessel,  to  pant- 
ing stringers  or  to  the  under  side  of  decks,  for  the 
purpose  of  preventing  in  and  out  motion  of  the 
sides  of  the  vessel. 

Beam,  Transom.  A  strong  deck  beam  situated  in  the 
after  end  of  a  vessel  directly  over  the  stern  post, 
and  connected  at  each  end  to  the  transom  frame. 
The  cant  beams  which  support  the  deck  plating 
in  the  overhang  of  the  stern  radiate  from  it. 
Page  497. 

Beam  and  Structural  Shape  Bender.  See  Press, 
Bending. 

Beams,  Deck.  A  term  applied  to  any  of  the  main 
beams  upon  which  the  plating  or  planking  of  a 
deck  is  supported.  These  beams  usually  run 
athwartship  from  side  to  side  of  a  vessel  and  are 
fastened  to  the  frames.  In  the  way  of  hatch  open- 
ings they  run  from  the  side  to  the  opening  and 
are  bracketed  or  clipped  to  the  casing  or  coaming 
as  the  case  may  be. 

In  fore  and  aft  framing  the  beams  run  longi- 
tudinally and  are  bracketed  to  the  bulkheads  and 
also  supported  by  heavy  transverse  web  or  belt 
beams. 

Pages  370  to  466,  487  to  497,  522  to  527.  Plates 
XXXIX,  XL,  XLI,  XLII. 

Bear-a-hand.  A  command  to  give  assistance  at  what- 
ever is  being  done.    Same  as  "Lend-a-hand." 

Bearding.  A  term  applied  to  the  line  of  intersection 
of  the  plating  and  stem  or  stern  post. 

Bearers.  A  term  applied  to  foundations  and  particu- 
larly to  those  having  vertical  web  plates  as  their 
principal  members.  Also  the  vertical  web  plates 
of  foundations  are  called  bearers. 

Bearing.  The  ship's  bearing  is  the  direction  of  her 
course  as  indicated  by  the  compass.  The  bearing  of 
an  object  from  the  ship  is  the  direction  of  the  ob- 
ject expressed  in  points  of  the  compass  from  the 
ship's  course,  one  point  equalling  11"-15'. 

Bearing,  Rudder.  See  Rudder  Bearing. 

Bearings,  Roller.   See  Roller  Bearings. 

Bearings,  Spring.  See  Spring  Bearings. 

Beat  to  Windward.  To  work  up  against  the  wind  by 
means  of  a  series  of  tacks. 

Becalmed.  (Applied  only  to  sailing  vessels.)  That 
condition  in  which  there  is  insufficient  wind  to  give 
steerage  way  even  though  all  sail  is  set. 

Becket.  A  small  grommet  used  for  various  purposes, 
as  for  reefing  a  sail  with  toggles;  the  extension  of 


the  cheek  straps  of  a  block  together  with  the  bol 
and  thimble  or  eye  bolt  to  which  is  secured  th 
standing  part  of  the  fall. 

Bed  Plate.  A  structure,  consisting  of  a  series  o 
transverse  girders  connecting  fore-and-aft  member 
or  girders.  It  is  usually  made  of  cast  iron  or  stee 
the  girders  having  box  or  L-shaped  sections.  It  ma 
be  cither  cast  in  one  piece  or  built  up  of  several  cast 
ings  bolted  together. 

The  bed  plate  is  fitted  for  the  support  of  the  fee 
of  the  engine  columns,  as  well  as  to  provide  for  th 
support  of  the  crank  shaft  bearings.  Further,  it  aa 
sists  in  the  distribution  of  the  engine  weight  aD< 
stresses  to  the  ship  structure  to  which  it  is  attache 
by  holding  down  bolts. 

Bees.  Strips  of  wood  or  iron  fastened  to  each  sid< 
of  the  bowsprit. 

Beetle.  A  heavy  long-handled  wood  mallet  with  meta 
hoops,  sometimes  called  a  reaming  beetle  or  haws 
ing  beetle,  used  by  calkers  for  striking  a  reaming 
or  horsing  iron. 

Before.  Toward  the  stem  or  in  front  of  the  vessel. 

Belay.  To  secure  a  rope  or  line  about  a  cleat  or  be 
laying  pin  by  winding  it  back  and  forth  in  thi 
manner  of  the  figure  eight. 

Belajring  Pin.  A  small  iron  or  tough  wood  pin  con 
sisting  of  a  head,  shoulder  and  shank.  The  pin 
being  securely  fitted  in  a  rail,  is  used  for  belaying 
the  hauling  parts  of  light  running  gear,  signa 
halyards,  etc. 
Page  350. 

Bell  Crank.  A  bent  lever  used  to  alter  the  directiot 
of  application  of  a  force. 

Bell  Mouth.  A  term  applied  to  an  expanded,  trumpet 
shaped  fitting,  used  on  the  ends  of  voice  tubes,  etc 

Bell,  Ship's.  A  bell  and  clapper  of  the  usual  shap< 
used  aboard  ship  as  a  means  of  denoting  the  time  a 
regular  intervals  by  day  and  by  night ;  viz.,  12  o'clocl 
midday  or  midnight,  8  bells;  12.30,  1  bell;  1  o'clocl 

2  bells;  1.30,  3  bells;  2  o'clock,  4  bells;  2.30,  5  bells 

3  o'clock,  6  bells;  3.30,  7  bells;  4  o'clock.  8  bells;  4.3( 
1  bell;  5  o'clock,  2  bells;  5.30,  3  bells;  6  o'clock, 
bells;  6.30,  5  bells;  7  o'clock,  6  bells;  7.30,  7  bells; 
o'clock,  8  bells;  8.30,  1  bell;  9  o'clock,  2  bells;  9.3 
3  bells;  10  o'clock,  4  bells;  10.30,  5  bells;  11  o'clocl 
6  bells;  11.30.  7  bells. 

Ship's  bells  are  also  used  as  a  signal  when  anchored 
in  a  fog  and  as  an  alarm  in  emergencies. 

Below.  Underneath  the  surface  of  the  water.  Under 
neath  a  deck  or  decks. 

Bend.  The  act  of  securing  one  thing  to  another;  as 
an  anchor  to  a  cable;  a  sail  to  a  yard,  one  line  t< 
another,  or  to  a  buoy,  boat.  etc. 

Bend.  A  term  applied  to  a  pipe  that  is  bent  througl 
an  angle  of  from  45**  to  180*. 

Bend,  Return.  A  U-shaped  pipe  fitting  for  the  purpos 
of  connecting  the  ends  of  two  parallel  pipes,  thu 
providing  for  a  return  flow. 

Bender,  Portable  Frame.   See  Frame  Bender.  Portabi.i 

Bending  Machine,  Portable  Hand.  See  Hand  Bendin 
Machine,  Portable. 

Bending  Moment.  Any  beam,  girder  or  structure  sub 
ject  to  bending  is  acted  upon  by  a  "bending  mo 
ment."  The  bending  moment  at  any  point  in  th 
structure  is  the  sum  of  the  products  of  the  fore 
acting  to  produce  bending  and  the  perpendicular  dis 
tances  from  the  lines  of  action  of  the  forces  to  th 
point  under  consideration. 
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Bending  Press.   See  Press,  Bending. 

Bending  Rolls.   See  Rolls,  Bending. 

Bending  Rollers.  Men  who  operate  rolls  which  put  a 
permanent  set  in  sheets  and  plates  when  cold,  in 
order  that  they  may  conform  to  the  required  shape. 

Bending  Shackle.  The  heavy  shackle  which  connects 
the  chain  cable  to  the  ring  or  shackle  attached  to 
the  shank  of  an  anchor. 

Bending  Slab  or  Block.  A  cast  iron  slab  usually  about 
five  feet  square,  perforated  with  holes  2"  square  ar- 
ranged in  a  manner  similar  to  a  checker  board.  The 
slab  is  generally  about  2"  thick  except  around  the 
edges  where  it  is  about  8"  deep.  The  floor  in  front 
of  the  furnace  in  the  plate  and  angle  shop  is  made  up 
of  a  number  of  these  slabs  raised  to  the  level  of  the 
furnace  door.  Such  work  as  furnacing  plates  and 
bending  and  beveling  is  done  on  these  slabs,  the  holes 
being  used  for  setting  pins  around  which  to  bend 
frames  and  providing  a  means  for  dogging  down  the 
work  and  any  forms  used. 

Bending  and  Forming  Machine.   See  Press,  Forging. 

Bending  and  Straightening  Machine.  See  Press, 
Bending. 

Berth.  A  term  applied  to  a  bed  or  a  place  to  sleep. 
Berths,  as  a  rule,  are  permanently  built  into  the  struc- 
ture of  the  staterooms  or  compartments.  They  are 
constructed  singly  knd  also  in  tiers  of  two  or  three, 
one  above  the  other.  When  single,  drawers  for  stow- 
ing clothing  arc  often  built-in  underneath.  Tiers  of 
berths  constructed  of  pipe  are  commonly  installed  in 
the  crew  space. 
Pages  589.  590,  1100. 

The  term  berth  is  also  used  to  designate  a  state- 
room or  cabin,  and  also  to  specify  a  position;  for 
example,  he  has  the  berth  of  captain. 

Still  another  use  of  the  term  is  to  designate  the 
place  where  a  ship  is  docked  or  tied  up. 

Bessemer  SteeL   See  Steel  and  Iron. 

Between  Decks.  The  space  between  any  two,  not 
necessarily  adjacent,  decks.  Frequently  expressed 
as  "Tween  decks." 

Betwixt  Wind  and  Water.  At  or  near  the  water  line 
at  which  a  ship  is  floating. 

Bev^  Board.    See  Board.  Bevel. 

Bevel,  Closed.  A  term  applied  where  one  flange  of  a 
bar  is  bent  into  an  acute  angle  with  the  other 
flange. 

Bevel  Gear.  A  gear  designed  to  transmit  power  from 
one  shaft  to  another  with  which  it  makes  a  definite 
angle.  When  the  shafts  are  at  right  angles  to  each 
other,  the  gears  are  called  miters. 

Bevel  Lines.   See  Lines,  Bevei. 

Bevel,  Open.  A  term  applied  where  one  flange  of  a  bar 
is  bent  out  to  an  obtuse  angle  with  the  other  flange. 
In  the  bow  and  stern  the  frames  are  given  an 
open  bevel  so  that  the  inner  flange  will  connect 
to  the  transverse  beams  without  making  it  difficult 
to  rivet  the  outer  flange  to  the  shell. 
Bevel-Faced  Hammer.    A  hammer  used  in  riveting 

having  its  face  set  at  an  angle. 
Bevel-Faced  Holding  on  Hammer.    A  large  hammer 
with  its  face  sloped.    It  is  held  against  the  head 
of  a  rivet  while  it  is  being  driven. 
Beveling  Machine.   A  machine  used  for  beveling  steel 
angles  and  other  shapes.    A  set  of  steel  discs  is  op- 
erated by  an  electric  motor  and  set  to  any  desired 
angle  by  a  mechanism  attached  to  a  threaded  shaft 
operated  at  one  end  by  a  hand  wheel.    The  bars  arc 


heated  in  a  bar  furnace  and  run  through  the  beveling 
machine  while  hot. 
Page  742. 

Bibb.   The  bent  outlet  of  a  cock. 

Bight  (of  a  rope).  A  loop  or  bend  in  a  rope,  though, 
strictly  considered,  any  part  between  the  two  ends 
may  be  termed  the  bight. 

Bilge.  (Noun.)  The  rounded  portion  of  a  vesseTs 
shell  which  connects  the  bottom  with  the  sides. 
(Verb.)  To  open  a  vessel's  lower  body  to  the  sea. 

Bilge  and  Ballast  System.  A  system  of  piping  gener- 
ally located  in  the  hold  of  a  vessel  and  connected  to 
pumps.  This  system  is  used  for  pumping  overboard 
accumulations  of  water  in  holds  and  compartments, 
and  also  for  filling  ballast  and  peak  tanks. 
Pages  600  to  605.  Plate  XUII. 

Bilge  Discharge  Pipe.  A  pipe  on  the  discharge  side 
of  a  bilge  pump  for  discharging  water  pumped  from 
the  bilges  or  bottom  of  the  vessel  overboard. 

Bilge  Ejector.  An  apparatus  designed  for  the  expulsion 
of  the  water  accumulated  in  a  vessel's  bilges. 

Bilge  Injection.  The  suction  from  the  bilges  to  the 
main  circulating  pumps  which  permits  discharging 
bilge  water  overboard  or  through  the  condensers  in 
case  of  a  leak  of  sea  water  into  the  bilge. 

Bilge  Injection  Water.  The  water  pumped  from  the 
bilges  by  the  main  circulating  pumps. 

Bilge  Inlet.  The  suction  side  of  a  bilge  pump  or  cir- 
culating pump  which  can  be  used  for  pumping 
water  from  the  bilges. 

Bilge  Keel.   See  Keel,  Bilge. 

Bilge  Keelson.   See  Keelson,  Bilge. 

Bilge  Pump.    See  Pump,  Bilge. 

Bilge  Strake.   See  Strake,  Bilge. 

Bilge  Stringer.   See  Stringer,  Bilge. 

Bilge  Suction  Pipe.   See  Pipe,  Bilge  Suction. 

Bilge  Water.  Drainage  water  which  accumulates  either 
in  the  bottom  or  bilge. 

Bilge  and  Fire  Pump.  See  Pump,  Fire  and  Bilge. 

Bilgeways.  The  timbers  or  part  of  the  launching  ways 
directly  under  the  bilge  of  a  ship. 

BiU-board.  The  inclined  anchor  bed  fitted  at  the  in- 
tersection of  the  forward  weather  deck  and  shell. 
On  some  ships  a  tripping  device  is  fitted  on  the 
bill-board  so  that  by  turning  a  rod  the  anchor  will 
slide  ofl  into  the  water. 

Bind.  To  secure  the  end  of  a  rope  against  unlaying 
by  taking  turns  of  twine  or  small-stuff  around  it.  The 
term  is  synonymous  with  whip. 

Binnacle.  A  stand  or  case  for  housing  a  compass  so 
that  it  may  be  conveniently  consulted.  Binnacles 
differ  in  shape  and  size,  according  to  where  used  and 
the  size  of  compass  to  be  accommodated. 

A  binnacle  for  a  ship's  navigating  compass  consists 
essentially  of  a  pedestal  at  whose  upper  end  is  a  bowl- 
shaped  receptacle  having  a  sliding  hood-like  cover. 
This  receptacle  accommodates  the  gimbals  supporting 
the  compass. 

Compensating  binnacles  are  provided  with  brackets 
or  arms  on  either  side,  starboard  and  port,  for  support- 
ing and  securing  the  iron  cylinders  or  spheres  used 
to  counteract  the  quadrantal  error  due  to  the  earth's 
magnetization  of  the  vessel. 

This  type  of  binnacle  is  usually  placed  immediately 
in  front  of  the  steering  wheel,  having  its  vertical  axis 
in  the  vertical  plane  of  the  fore-and-aft  center-line  of 
the  vessel. 

Pages  1085,  1091,  1092,  1093. 
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Binoculars,  Marine.   A  form  of  telescope  designed,  for 
the  use  of  both  eyes  at  the  same  time. 
Page  1085. 

Bismuth.    Described  under  Metals. 

Bitter-end..  The  extreme  inboard  end  of  a  chain  cable 
which  is  secured  in  the  chain  locker. 

Bitts.  A  term  applied  to  short  metal  or  wood  columns 
extending  up  from  a  base  plate  attached  to  a  deck 
or  bulwark  rail,  timbers  produced  through  and  a  short 
distance  above  a  deck,  or  columns  lilted  to  a  windlass 
for  the  purpose  of  securing  and  belaying  ropes,  haw- 
sers, cables,  etc.  Also  called  bollards. 
Page  545. 

Bitts,  Mooring.   A  term  applied  to  the  bitts  to  which 
the  mooring  lines  are  attached. 
Page  545. 

Bitts,  Towing,    A  term  applied  to  the  bitts  fitted  on 
the  deck  of  a  vessel  for  the  purpose  of  belaying  or 
fastening  the  towing  hawsers. 
Pages  545,  859. 

Bitumastic.  A  black  tar-like  composition  largely  of 
bitumen  or  asphalt  and  containing  such  other  ingre- 
dients as  rosin,  Portland  cement,  slaked  lime,  petrole- 
um, etc. 

It  is  sold  under  various  trade  names  in  the  form 
of  a  solution,  an  enamel,  and  a  cement,  the  exact 
composition  being  kept  more  or  less  a  secret  by  the 
manufacturers.  All  three  forms  adhere  well  to  steel 
when  properly  applied  and  are  practically  impervious 
to  water.  The  .solution  is  applied  cold  with  a  brush 
and  is  used  as  a  priming  coat  for  cither  the  enamel 
or  cement.  The  enamel  is  applied  hot,  after  the  so- 
lution is  nearly  dry  or  set,  by  being  poured,  where 
practicable,  or  otherwise  spread  over  the  surface, 
forming  a  fairly  elastic  surface  after  hardening  and 
cooling. 

The  cement  is  also  applied  hot,  but  being  more  dif- 
ficult to  apply  than  the  enamel  is  used  generally  only 
on  horizontal  surfaces.  The  solution  and  enamel  or 
cement  is  used  as  a  protective  coating  in  ballast  and 
trimming  tanks,  chain  lockers,  reserve  feed  and  fresh- 
water tanks,  coal  bunkers,  engine  and  boiler  founda- 
tions, shaft  alleys  and  below  floor  plates  in  vessels 
and  as  a  damp-proof  coaling  on  the  walls  of  cold 
storage  spaces. 

Page  804. 
Bituminous  Solution.   See  Paint. 

Black  Balls.  A  vessel  which  from  any  accident  is  not 
under  command  shall  carry  by  day  in  a  vertical  line, 
one  over  the  other,  not  less  than  six  feel  apart,  where 
they  can  best  be  seen  two  black  balls  or  shapes,  each 
two  feel  in  diameter.  .\  vessel  employed  in  laying 
or  picking  up  «  telegraph  cable  .shall  carry  in  the  day- 
time, in  a  vertical  line,  one  over  the  other,  not  less 
than  six  feet  apart,  where  they  can  best  be  seen, 
three  shapes,  not  less  than  two  feet  in  diameter,  of 
which  the  highest  and  lowest  shall  be  globular  in 
shape  and  red  in  color  and  the  middle  one  diamond 
in  shape  and  white  in  color. 

These  balls  are  to  be  taken  by  other  vessels  as 
signals  that  the  vessel  showing  them  is  not  under 
command  and  cannot  therefore  get  out  of  the  way. 
They  are  not  signals  of  distress. 

For  corresponding  light  signals,  see  Lights,  Special. 

A  steam  vessel  prweedii^g  under  sail  only,  but  hav- 
ing her  funnel  up.  .shall  carry,  in  daytime,  forward, 
where  it  can  best  be  seen,  one  black  ball  or  shape, 
two  feet  in  diameter. 


Blacksmiths.  Workmen  engaged  in  heavy  forging, 
pressing,  stamping,  case  hardening,  annealing,  tem- 
pering, tool  dressing,  etc. 

Blade  Friction.   See  Turbine,  Blade  Friction. 

Blades,  Turbine.    See  Turbine  Blades. 

Bleeder.  A  term  applied  to  a  cock  fitted  to  a  pipe  line 
for  the  purpose  of  drawing  off  condensation. 

Bleeders.  A  term  applied  to  plugs  screwed  into  the 
bottom  of  a  ship  to  provide  for  drainage  of  the 
compartments  when  the  vessel  is  in  dry  dock. 

Blind  Pulley.  A  circular  block  of  hard  wood  with 
rounded  edges  perforated  by  several  holes  having 
grooves  running  from  them  to  one  side  of  the 
block.  One  of  these  blocks  is  secured  to  an  end 
of  a  part  of  the  standing  rigging,  as  a  shroud,  and 
another  to  some  part  of  the  ship,  they  are  then  con- 
nected to  one  another  by  a  lashing  passing  through 
the  holes.  These  wooden  blocks  are  commonly 
called  dead  eyes. 

Blinker  Signals.  An  electrical  appliance  used  for 
signaling  bv  the  Morse  code,  consisting  of  two  lan- 
terns and  two  controllers.  The  lanterns  arc  secured 
at  the  ends  of  the  signal  yard,  while  one  controller  is 
located  on  either  side  of  the  bridge. 

Block.  A  device  used  in  applying  power  to  move  heavy 
weights  by  means  of  tension  in  a  cable.  It  con- 
sists of  a  frame  made  of  wood  or  metal  containing 
one  or  more  pulleys  or  sheaves,  set  side  by  side 
and  turning  on  the  same  axis.  If  more  than  one 
sheave  is  titled,  the  sheaves  are  separated  by  di- 
visions of  the  same  outline  as  the  sides  or  cheeks 
of  the  block.  In  referring  to  blocks  the  words 
single,  double  or  triple  are  prefixed  to  tell  the  num- 
ber of  sheaves  they  carry  in  their  frames.  The 
position  a  block  occupies  in  the  tackle  of  which  it 
is  a  part  determines  what  its  fitting  should  be.  that 
is,  whether  or  not  it  should  have  affixed  eyes,  hooks 
or  beckets. 

The  block  on  the  stationary  end  of  the  tackle 
has  on  its  end  a  hook  or  an  eye  by  which  it  is 
fastened.  The  becket  is  a  fitting  on  one  end  of  a 
block  to  which  is  secured  one  end  of  the  tackle 
rope  or  "fall."  and  may  be  either  on  the  stationary 
or  movable  block. 

Blocks  derive  their  names  from  the  purposes 
for  which  they  are  used,  the  places  which  they 
occupy  or  from  distinctive  features  of  their  form 
or  construction. 
Pages  351.  842.  844,  871. 

Block  and  Block;  Two  Blocks;  Chock-a-block.  The 
name  given  the  condition  of  a  tackle  when  the  two 
blocks  have  been  drawn  together  so  that  no  more 
power  can  be  derived  from  them. 

Block,  Cheek.  A  block  made  with  one  of  the  sides  or 
cheeks  formed  .so  that  it  can  be  secured  to  a  spar. 

Block,  Clump.  A  short,  thick,  single  block  with  a  large 
swallow. 

Block  Coefficient.    See  Coeffuient.  Block. 

Block,  Fiddle.    A  block  with  two  sheaves  of  different 

diameters,  placed  one  above  the  other. 
Block  Fittings.   Swivel,  loose,  stiff,  side  or  sister  hooks, 

regular  or  upset  shackles,  swivel  jaws  or  eyes,  stiff 

eyes,  links,  etc..  mounted  on  various  blocks  to  adapt 

the  block  for  purpo.ses  re(|uired. 
Page  843. 

Block,  Jewel.  The  block  fastened  to  a  yard  to  take  the 
studding  sail  halyards. 
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Block,  Snatch.  A  single  block  with  a  hook  having  one 
end  of  the  frame  arranged  so  that  it  can  be  hinged 
up  to  allow  the  bight  of  a  rope  to  be  placed  on  the 
sheave,  doing  away  with  the  inconvenience  of  passing 
one  end  of  the  rope  through  the  swallow.  Snatch 
blocks  ^re  used  to  lead  ropes  around  obstructions 
which  prevent  straight  leads  to  a  winch  or  a  capstan. 
Pages  843,  844. 

Block  Stopper.    A  short  piece  of  rope  attached  to  a 

stationary  block  and  used  to  temporarily  secure 

the  running  part  of  a  fall. 
Block,  Swivel.    A  block  having  a  swivel  attachment  to 

its  supporting  hook  or  shackle,  thus  allowing  it  to 

revolve. 
Page  351. 

Blocks,  Bilge.  Short  heavy  pieces  of  timber  similar 
to  the  keel  blocks.  They  are  placed  at  intervals  on 
both  sides  of  the  keel  as  supports  for  the  bottom  of 
a  ship  both  when  building  ind  in  dry  dock. 

Blocks,  Gin.  Sometimes  called  Gins.  Single  blocks 
with  a  metal  frame  having  a  sheave  of  large  diameter 
for  ease  in  overhauling  and  used  where  the  operation 
of  hoisting  by  a  single  part  is  to  be  performed  many 
times  in  succession  as  in  hoisting  cargo. 
Page  843. 

Blocks,  KeeL  Short  heavy  timbers  about  twelve  inches 
square  in  section,  placed  one  above  the  other,  up  to  a 
height  of  about  live  or  six  feet,  and  used  to  support 
the  keel  of  a  vessel  when  building  and  when  in  dry 
dock.  They  are  placed  under  keel  from  bow  to  stern 
and  i^re  spaced  a  sufficient  distance  apart  to  allow 
access  to  the  work. 
Plate  XXXI  I. 

Blocks,  Secret.  Single  blocks  with  the  sheave  com- 
pletely enclosed  by  the  frame.  Two  holes  are  left  on 
one  end  for  the  rope  to  pass  in,  around  the  sheave 
and  out  again  They  are  used  to  prevent  the  fouling 
of  any  rigging  with  which  they  come  in  contact. 

Blocks,  Sister.  Two  single  blocks  joined  together  at 
their  ends  by  a  swivel. 

Blow,  Bottom.   See  Boiler  Blow,  Bottom. 

Blow,  Surface.    See  Boiler  Blow,  Surface. 

Blowers.  Mechanical  devices  used  for  artificial  air  sup- 
ply to  machinery  or  other  enclosed  spaces  and 
forced  draft. 

The  centrifugal  type  is  in  almost  universal  use  at 
the  present  time.  It  consists  of  a  series  of  vanes 
mounted  on  radial  arms  supported  on  a  central  re- 
volving shaft.  Air  is  taken  in  at  the  center  and  dis- 
charged by  centrifugal  force  from  the  blade  tips. 

Blowers  are  driven  by  reciprocating  or  turbine  steam 
engines  or  electric  motors. 

In  the  location  of  blower  aiid  design  of  supply  leads, 
great  care  must  be  taken  as  to  economical  use  of 
space  and  the  securing  of  a  satisfactory  point  of  in- 
take. 

Pages  391.  393,  399,  425.  952.  953.  970.  1008,  1009, 
1011.  1015.  1016,  1017.  1018.  1053.  1055. 
Plates  XII,  XIV.  XLVII,  XLVIII. 
Blow-off   Valve,   Blow-through   Valve.     See  Valve. 

Blow-off. 
Blue  Light.    See  Light,  Blue. 

Blue  Peter.  A  blue  flag  having  a  white  square  in  its 
center  hoisted  as  a  signal  that  the  ship  is  ready 
to  begin  her  voyage. 

Board,  Bevel.  A  wooden  board  upon  which  is  drawn 
the  bevels  applying  to  some  part  of  the  ship's  struc- 


ture such  as  the  frames,  and  given  to  the  workmen 
in  the  yard  for  ready  reference  where  a  paper  plan 
or  sketch  would  not  stand  rough  usage. 

Boarding.   The  act  of  going  on  board  a  ship. 

Boat  Deck.    See  Deck,  Boat. 

Boat  Deck  Stringer.  See  Stringer,  Boat  Deck. 

Boat  Deck  Stringer  Bar.   See  Stringer,  Boat  Deck. 

Boat  Hook.    A  metal  fitting  in  the  form  of  one  or 
more  hooks  and  a  prong,  attached  to  the  end  of  a 
pole.   They  are  used  for  catching,  holding  and  steady- 
ing small  boats. 
Page  823. 

Boat  Stowage.   The  provisions  made  aboard  a  ship  for 

stowing  and  launching  life  boats. 
Pages  688,  689. 
Boat  Tanks.    Air  tight  compartments  in  shiji's  small 

boats  to  provide  buoyancy  when  a  boat  is  filled  with 

water. 

Boatswain  (BoVn).  One  of  the  lower  officers  on  ship- 
board who  has  immediate  charge  of  the  deck  force, 
deck  gear,  boats,  rigging,  cordage,  etc. 

Boatswain's  Call.  A  small  silver  whistle  or  pipe  used 
by  a  boatswain  or  his  mates  to  sifmmon  men  to 
their  stations  and  direct  them  in  tHeir  duties. 

Boatswain's  Chair.  A  piece  of  plank  forming  a  seat 
hung  in  two  straps  on  which  a  man  may  be  hoisted 
aloft  or  lowered  over  the  ship's  side. 

Bobstay  Piece.  A  term  applied  to  the  forward  projecl- 
ing  edge  timber  of  the  stem  directly' belOw  thje'bow- 
sprit. 

Page  599.  '        '  ' 

Bobstays.  The  chains  or  ropes  attached  underneath 
the  outer  end  of  a  bowsprit  and  led  to  the  stem 
to  prevent  the  bowsprit  from  jumping.:  Frequently 
two  or  three  bobstays  are  fitted;  when  three,  they 
are  designated  as  inner,  middle,  and  cap  bobstays; 
when  two,  as  inner  and  cap  bobstays. 

Page  599. 

Body,  After.  That  portion  of  a  ship's  body  aft  of  the 
midship  section. 

Body  Plan.  A  plan  consisting  of  a  pair  of  half  trans- 
verse elevations  or  end  views  of  a  ship,  both  having 
a  common  vertical  middle  line,  so  that  the  right  hand 
side  represents  the  ship  as  seen  from  ahead,  and  the 
left  hand  side  as  seen  from  astern.  On  the  body 
plan  appear  the  forms  of  the  various  cross  sections, 
the  curvature  of  the  rail  and  deck  lines  at  the  side, 
and  the  projections  as  straight  lines  of  the  water- 
lines,  bow  and  buttock  lines,  and  the  diagonal  lines. 
Pages  470,  471.    Plate  XXX. 

Body-post.    See  Propeller-post.  Stern  Post. 

Boiler.    Any  vessel,  container  or  receptacle  that  is 
capable  of  generating  steam  by  the  internal  or 
external  application  of  heat.   There  are  two  general 
classes  of  boilers,  i.  e.,  fire  tube  and  water  tube. 
Pages  966,  968.  971.  972,  973,  974,  975.  976.  978. 

Boiler  Acidity.  A  term  used  when  the  feed  water  is 
acid. 

Boiler,  Air  Required.  The  amount  of  air  that  should 
be  supplied  to  a  furnace  may  be  calculated  from  a 
flue  gas  analy.sis  and  the  weight  of  car]K)n  remaining 
in  the  ashes. 

Boiler  Alkalinity.  A  term  used  when  the  feed  water  is 
alkaline  and  has  the  power  of  neutralizing  acids. 

Boiler,  Analysis  of  Flue  Gas.  A  determination  of  the 
quality  of  the  gases  passing  up  the  stack  for  the  pur- 
pose of  ascertaining  how  complete  the  combustion  prf 
the  fuel  is. 
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Boiler  Ash  Pit  The  space  tinderneath  the  grate  bars  in 
a  furnace  which  has  the  double  function  of  receiv- 
ing ashes  and  providing  air  space  for  combustion 
of  the  fuel. 

Boiler  Baffle  Plate.  A  plate  perforated  with  small  holes 
and  used  in  the  top  drums  of  water  tube  boilers  to 
separate  the  steam  from  the  water.  Plates  in  fire 
tube  boilers  to  induce  the  circulation  of  water  in 
the  proper  direction  are  also  called  baffle  plates. 

Boiler  Bearers.   See  Boiler  Foundation. 

Boiler  Blow,  Bottom.  A  valve  located  near  the  bottom 
of  the  boiler  for  the  purpose  of  blowing  off  the  mud, 
sediment  or  dense  water.  Also  sometimes  used  for 
emptying  a  boiler  when  examination  and  cleaning  are 
required.  The  better  practice  for  emptying,  however, 
is  to  let  the  boiler  cool  down  and  either  draw  or 
pump  the  water  out. 

Boiler  Blow,  Surface.  A  valve  with  pipe  connections 
to  the  interior  of  the  boiler  and  overboard,  used  for 
the  purpose  of  blowing  off  the  scum  and  grease  that 
collect  on  the  surface  of  the  water. 

Boiler  Bracing.  The  stay  rods,  stay  bolts  and  stay  tubes 
used  in  supporting  the  flat  surfaces  in  a  boiler.  A 
cylindrical  surface  requires  no  bracing  for  internal 
pressure,  but  ring  stiffeners,  ribs  or  corrugations  are 
necessary  for  external  pressure. 

Boiler  Bracket  A  bracket  connected  to  both  the  boiler 
and  ship  structure. 

Boiler  Capacity.  The  highest  number  of  boiler  horse 
power  that  can  be  generated  in  a  boiler.  The  rated 
horse  power  is  commonly  based  on  10  square  feet  of 
heating  surface  per  horse  power. 

Boiler  Chocks.  Brackets  to  prevent  fore  and  aft  motion 
of  the  boiler. 

Boiler  Circulation.  The  continuous  circulation  of  water 
established  in  a  boiler,  with  a  view  to  increasing  its 
efficiency,  durability  and  safety.  Proper  circulation 
adds  to  the  ability  of  the  water  to  take  up  heat,  re- 
duces the  tendency  toward  violent  boiling  which  causes 
excessive  priming,  and  prevents  in  a  large  measure  the 
formation  of  deposits  on  the  heating  surfaces.  It  also 
adds  to  the  durability  and  safety  of  the  boiler  by 
keeping  all  parts  at  a  nearly  uniform  temperature, 
thereby  reducing  the  liability  of  unequal  strains  due 
to  expansion  and  contraction. 
Page  1018. 

Boiler  Combustion  Chamber.  A  chamber  or  space  ad- 
jacent to  the  furnace  in  a  boiler  designed  for  the  pur- 
pose of  completing  the  combustion  of  the  gases  from 
the  fuel. 

Boiler  Compounds.  Substances,  generally  having  a 
soda  or  tannic  content,  that  are  injected  into  the 
boiler  with  the  feed  water  or  through  a  soda  cock. 
These  compounds  should  be  used  to  prevent  scaling, 
rather  than  to  break  it  up  after  it  has  already  oc- 
curred. Care  should  be  taken  to  suit  the  compound 
to  the  water  used  rather  than  to  use  the  compound 
as  a  cure  all. 

Boiler  Corrosion.  Destruction  of  the  steel  parts  due 
to  the  oxidizing  properties  of  the  feed  water.  It  may 
result  from  galvanic  action,  the  presence  of  air  or 
acidity  of  the  water. 

Boiler  Covering.   See  Insulation. 

Boiler  Crown  Sheet.  The  plate  over  the  furnace  in  a 
Locomotive  type  or  the  plate  over  the  combustion 
chamber  in  a  Scotch  type  of  boiler. 

Boiler,  Donkey.  A  small  boiler  placed  aboard  ship 
for  operating  auxiliary  and  deck  machinery,  heating 


plant,  etc.,  when  the  fires  are  drawn  from  the  main 
boilers. 

Boiler  Door,  Ash  Pit  A  single  plate  door  fitted  over 
the  ash  pit  and  serving  as  a  damper. 

Boiler  Door  Frame.   See  Boiler  Furnace  Front. 

Boiler  Door,  Furnace.  A  door  consisting  of  a  steel 
plate  with  a  cast  iron  inner  plate  perforated  with 
small  holes  and  so  fitted  that  there  is  an  air  space 
between  the  two  plates.  In  addition  to  the  hinges  and 
opening  bar  the  door  usually  has  a  peephole  which  is 
large  enough  to  allow  a  bar  to  be  used  for  stirring 
up  the  fire. 

Boiler  Drum.  A  rectangular  or  cylindrical  container 
into  which  headers  are  connected  or  nests  of  pipes 
expanded.  They  provide  space  for  steam,  and  in  most 
cases  for  sufficient  water  to  prevent  foaming  when 
steam  is  separating  from  the  water. 

Boiler  Drum  Head.  A  circular  plate  flanged  for  con- 
nection to  the  sides  of  the  drum  and  pressed  to  a 
convex  shape.  It  is  used  to  close  the  end  of  the 
drum. 

Boiler  Dry  Pipe.  A  pipe  running  along  the  top  of  the 
steam  space  in  which  slots  are  cut  in  the  top  or  sides 
for  the  purpose  of  admitting  only  dry  steam  to  the 
line.  One  end  of  the  pipe  has  a  blank  ending  and  the 
other  end  is  connected  to  the  steam  outlet.  Drainage 
holes  are  drilled  along  the  bottom  of  the  pipe. 

Boiler  Economizers.  See  Boiler  Feed  Water  Heater. 

Boiler  Efficiency.  This  depends  principally  on  having 
sufficient  area  and  proper  arrangement  of  the  grate 
and  heating  surfaces  combined  with  sufficient  com- 
bustion space  to  insure  complete  combustion  of  the 
gases  before  they  enter  the  stack.  Good  draft  and 
circulation  of  water,  and  clean  heating  surfaces  are 
also  important  items  that  are  necessary  to  obtain  the 
greatest  efficiency. 

Boiler  Electrolysis.   See  Boiler  Galvanic  Action. 

Boiler  Evaporation.  A  measure  of  the  amount  of  water 
evaporated  per  pound  of  coal  or  per  square  foot  of 
heating  surface  per  hour. 

Boiler  Feed  Check  Valve.  See  Valve,  Check,  Boiler 
Feed. 

Boiler  Feed  Pipe,  Internal.  A  pipe  with  a  blank  end 
and  perforated  with  numerous  small  holes  througli 
which  feed  water  is  delivered  to  the  boiler. 

Boiler  Feed  Water.  The  feed  water  should  be  as  free 
from  the  carbonates  and  sulphates  of  lime  and  mag- 
nesia as  possible.  Hard  or  salt  water  should  never  be 
used  except  in  an  emergency.  Due  to  the  fact  that 
water  loses  its  solubility  at  high  temperatures  these 
substances  are  deposited  in  the  form  of  scale  upon  the 
heating  surfaces. 

Boiler  Feed  Water  Heater.  A  container  used  for  heat- 
ing the  feed  water  before  it  is  injected  or  pumped  into 
the  boiler.  The  feed  water  may  be  heated  by  passing 
it  through  tubes  around  which  the  exhaust  steam,  or 
in  some  cases  live  steam,  circulates,  or  by  allowing 
the  water  to  circulate  around  tubes  through  which 
exhaust  or  live  steam  passes.  Other  types  which  arc 
frequently  called  economizers  utilize  the  heat  from 
the  waste  flue  gases. 

The  advantages  of  a  feed  water  heater  are  as  fol- 
lows, viz.:  They  utilize  heat  that  would  otherwise  be 
wasted.  They  increase  the  steam  capacity  by  shorten- 
ing the  time  necessary  to  bring  the  water  up  to  steam- 
ing temperature.  They  also  prevent  strains  in  the 
boiler  due  to  the  introduction  of  cold  water,  and  they 
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retain  a  large  portion  of  the  scale  that  would  other- 
wise be  deposited  in  the  boiler. 
Pages  391,  400,  401,  425,  656,  657,  658,  659,  885,  996. 
Plates  XII,  XIV,  XLVII,  XLVIII. 

Boiler,  Fire  Tube.  If  the  hot  gases  from  the  furnace 
or  combustion  chamber  are  led  to  the  uptake 
through  tubes  around  which  water  circulates  the 
boiler  is  of  the  fire  tube  type.  Fire  tube  boilers 
have  the  advantage  over  the  water  tube  boilers  in 
the  following  points,  viz. :  Less  damage  is  done 
when  it  becomes  necessary  to  use  salt  water.  Not 
so  much  attention  need  be  given  to  the  regulation 
of  the  supply  of  feed  water.  Less  trouble  with  the 
tubular  elements.  Better  adapted  for  handling  by 
firemen  who  are  transient  or  below  the  average 
in  intelligence.    Not  so  sensitive. 

Boiler  Firing.  No  general  rule  for  tiring  can  be  given, 
as  the  desirable  thickncs.*;  of  the  fire  and  methods 
used  depend  on  the  quality  of  the  fuel,  draft  and  nu- 
merous other  conditions  With  bituminous  coal  there 
arc  two  common  methods,  called  spreading  and  coking. 
In  the  spreading  method  the  coal  is  thrown  evenly 
in  a  thin  layer  over  one  furnace  at  a  time.  This 
method  requires  frequent  firing.  In  the  coking  method 
the  coal  is  thrown  in  the  forward  end  of  the  furnace, 
allowed  to  coke  and  then  spread  out  over  the  entire 
furnace.  The  ashes  are  sometimes  removed  by  pulling 
the  good  coal  from  the  back  of  the  furnace,  then  dump- 
ing the  ashes  in  the  back  end.  The  good  coal  in  the 
forward  end  is  then  pushed  back  and  the  ashes  in  the 
forward  end  dumped. 

Steam  jets  may  be  used  in  the  ash  pit  to  soften  the 
clinkers. 

Boiler  Flue.  A  large  tube  used  to  convey  hot  gases 
through  a  boiler. 

Boiler  Flue  Gas.  The  gases  passing  up  the  stack.  See 
BoiLEK,  Analysis  of  Flue  Gas. 

Boiler,  Flue  Type.  In  this  type  the  furnace  is  below 
one  end  of  the  boiler.  The  flames  and  hot  gases 
pass  along  the  sides  and  underneath  the  shell  and 
return  through  flues  inside  the  boiler  to  the  uptake. 

Boiler,  Flue  and  Return  Tube  Type.  This  type  has  a 
rectangular-shaped  furnace  located  in  the  front.  The 
flames  and  hot  gases  pass  through  a  flue  or  flues  to 
a  combustion  chamber  in  the  back  and  return  through 
small  tubes  to  the  uptake  which  is  located  at  the  front 
end. 

Boiler  Foaming.  When  there  is  a  scum  or  suspension 
of  particles  on  the  surface  of  the  water  in  a  boiler, 
the  steam  has  difficulty  in  freeing  itself  and  foaming 
occurs.  This  condition  may  be  due  to  the  presence 
of  organic  matter  or  excess  of  boiler  compounds  used 
for  treating  the  water. 

Boiler  Forced  Draft.  An  artificial  means  for  increasing 
the  rate  of  combustion  in  a  boiler  by  creating  an  ex- 
cess of  pressure  under  the  fuel  or  a  suction  above  it 
and  at  the  same  time  provide  for  the  proper  supply 
of  air  to  the  grates  as  required  by  the  rate  of  com- 
bustion desired.  Blowers  and  fans  arc  used  to  accom- 
plish these  results. 
Page  970,  1008,  1009,  1015,  1016,  1018.  1053. 

Boiler  Foundation.  The  structure  upon  which  the 
boiler  is  secured.  It  generally  consists  of  girders  built 
up  from  plates  and  shapes  and  securely  fastened  to 
the  boiler  and  riveted  to  the  ship  structure.  With 
a  cylindrical  boiler  the  athwartship  girders  are  often 
called  saddles. 
PaKC  533. 


Boiler  Front.  The  front  head  of  a  fire  tube  boiler. 
Water  tube  boilers  generally  have  an  ornamental 
front  which  is  fitted  to  the  forward  supporting  frame. 
Large  doors  for  access  to  the  front  headers  and  the 
frames  for  fire  and  ashpit  doors  are  fitted  to  it. 

Boiler  Fuel.  The  most  common  solid  fuels  are  anthra- 
cite and  bituminous  coal,  although  peat,  lignite,  wood 
and  many  kinds  of  refuse  are  used.  The  liquid  fuels 
are  generally  crude  oil  or  petroleum. 

Boiler  Fuel  Consumption.  The  rate  of  fuel  burned  ex- 
pressed in  pounds  per  square  foot  of  grate  surface^ 
heating  surface,  or  Ji.  H.  P.  per  hour. 

Boiler  Funnel.   See  Smoke  Stack. 

Boiler  Furnace  Front.  A  steel  plate  attached  to  the 
front  of  the  furnace  which  serves  as  a  door  frame 
and  as  a  support  for  a  cast  iron  protection  plate  on 
the  fire  side.  The  cast  iron  plate  is  perforated  with 
a  large  number  of  small  holes  to  prevent  it  from 
burning,  and  has  an  air  space  between  it  and  the 
front  plate. 

Boiler  Gage,  Steam.  An  instrument  which  indicates 
the  difference  between  the  steam  pressure  in  a  boiler 
and  the  pressure  of  the  atmosphere. 
Boiler  Gage,  Water.  A  gage  containing  a  glass  tube, 
about  12"  to  15"  long,  in  which  the  water  level  in  the 
boiler  is  indicated. 

Metal  fittings,  containing  stop  valves,  ball  non-return 
valves,  or  a  combination  of  both,  are  attached  to  the 
ends  of  the  glass  tube,  and  these  in  turn  are  attached 
to  small  metal  pipes,  the  upper  one  of  which  should 
be  connected  to  the  steam  space  of  the  boiler  near  the 
top  and  the  lower  one  to  the  water  space  near  the 
bottom.  A  drain  cock  is  also  provided  ait  the  bottom 
for  blowing  out  the  glass. 

On  large  boilers  the  gage  glass  is  attached  to  a 
large  pipe  which  is  direct  connected  to  the  steam  and 
water  spaces.  This  prevents  fluctuations  in  the  water 
level  in  the  glass. 

The  glass  tubes  used  in  water  gages  are  usually 
about  %  to  H  inches  in  diameter  and  about  %  inch 
thick.  They  are  frequently  broken,  and,  therefore,  as 
an  added  precaution,  tell-tale  or  gage  cocks  arc  pro- 
vided. Where  the  glass  is  connected  to  the  water 
and  steam  spaces  direct  these  cocks  are  attached  to 
the  boiler,  but  in  large  boilers  where  the  glass  is  at- 
tached to  a  pipe  column,  the  tell-tale  cocks  are  at- 
tached to  this  pipe  covering  the  range  of  the  glass 
reading. 

Boiler  Galvanic  Action.  To  prevent  galvanic  action  in 
a  boiler,  zinc  plates  are  installed.  They  should  have 
as  good  metallic  connection  with  the  steel  as  possible. 
In  addition  to  preventing  electrolysis,  they  take  up 
oxygen  more  readily  than  steel,  thus  preventing  cor- 
rosion. 

Boiler  Girder.  A  plate  girder  usually  consisting  of  two 
plates  about  H"  to  H**  thick,  connected  together  by 
rivets  passing  through  thimbles  or  short  pieces  of  pipe 
and  used  to  support  the  top  of  the  combustion  cham- 
ber in  a  fire  tube  boiler.  The  stay  bolts  forming  the 
connection  between  the  girder  and  the  crown  sheet 
pass  between  the  plates  making  up  the  girder  and  are 
fitted  with  nuts  and  retaining  washers  at  the  top. 

Boiler  Grate  Surface.  The  area  of  the  grate. 

Boiler,  Gunboat  Type.  This  boiler  is  somewhat  similar 
to  the  Scotch  boiler,  having  a  furnace  and  com- 
bustion chamber,  but  instead  of  the  hot  gases  re- 
turning to  the  front  end  they  continue  through 
tubes  to  the  rear  end  of  the  boiler  where  the  up- 
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take  is  situated.  This  gives  a  smaller  diameter 
but  longer  boiler  and  is  suitable  where  low  head 
room  is  desired. 

Boiler,  Hand-Hole.  A  small  elliptical  hole  in  a  boiler 
fitted  with  a  cover  on  the  inside  which  is  held  in  place 
by  a  clamp  or  strong  back  on  the  outside.  The  pur- 
pose of  hand  holes  is  to  provide  access  for  cleaning. 

Boiler  Hatch.  See  Hatch,  Boiler. 

Boiler  Heads.  Plates  used  to  close  the  ends  of  the 
boiler  shell  in  fire  tube  boilers.  They  are  usually 
flanged  around  the  edge  for  connection  to  the  shell. 

Boiler  Heating  Surface.  The  area  of  the  surfaces  of  the 
boiler  that  is  subject  to  the  heating  action  of  the 
flames  and  hot  gases.  In  fire  tube  boilers  there  should 
be  from  2  to  5  square  feet  of  heating  surface  for  each 
I.  II.  P.  required. 

Boiler,  Hi^h  Pressure.  A  boiler  designed  for  working 
pressures  greater  than  150  lbs. 

Boiler  Horse  Power.  One  boiler  horse  power  is  con- 
ventionally taken  as  being  equal  to  an  evaporation  of 
34  5  lbs.  of  water  per  hour  from  and  at  212°  Fahren- 
heit. As  the  cfiicicncy  of  a  boiler  depends  on  many 
things,  it  follows  that  the  accuracy  of  its  capacity  can 
only  l)e  determined  by  a  boiler  test. 

Boiler  Incrustation.   See  Scale. 

Boiler  Lagging.    See  Insulation. 

Boiler,  Leg  Type.   See  Boiler  Flue  and  Return  Tube 

Boiler,  Locomotive  Type.  In  this  type  there  is  a  rec- 
tangular furnace  in  the  front  with  fire  tubes  lead- 
ing to  the  back  end  and  uptake.  In  way  of  the 
firebox  the  sides  are  flat  and  the  top  flat  or 
rounded.  The  remainder  of  the  boiler  is  cylindrical. 

Boiler,  Low-Prcssurc.  A  boiler  designetl  for  working 
pressures  of  50  lbs.  or  less. 

Boilermakers.  Workmen  engaged  in  the  construction 
and  erection  of  the  component  parts  of  boilers, 
condensers,  and  uptakes. 

Boiler  Manhole.  A  hole  in  a  boiler  or  drum  large 
enough  to  allow  a  man  to  enter  for  the  purpose  of 
examining  and  cleaning  out  the  interior.  Specially 
designed  covers  are  made  for  manholes  with  bolt  and 
dog  fastenings. 

Boiler  Manhole  Ring.  A  reinforced  ring  of  metal  fitted 
around  the  manhole  to  provide  local  stiffness. 

Boiler,  Medium-Pressure.  A  boiler  designed  for  work- 
ing pressures  from  50  to  150  lbs. 

Boiler  Mud  Drum.  Either  a  cylindrical  or  rectangular 
container,  located  at  the  bottom  of  the  boiler  as  re- 
mote as  possible  from  the  fire,  for  the  purpose  of 
catching  impurities  deposited  from  the  water.  It  is 
provided  with  access  holes  for  cleaning  out. 

Boiler  Pitting.    Corrosion  of  isolated  spots  in  a  boiler. 

Boiler  Priming.  The  amount  of  moisture  suspended  in 
the  steam  generated. 

Boiler  Room.  Used  to  designate  a  compartment  in  a 
ship  or  building  in  which  one  or  more  boilers  are 
installed. 

Boiler  Room  Bulkhead.    See  Bulkhead,  Boiler  Room. 

Boiler  Room  Casing.    See  Casing,  Boiler  Room. 

Boiler  Saddle.    See  Boiler  Foundation. 

Boiler,  Safety  Valve.   See  Valve,  Safety. 

Boiler,  Scotch.  This  type  consists  of  a  cylindrical  shell 
with  internal  circular  furnaces  which  are  generally 
corrugated  to  enable  them  to  withstand  external 
pressure.  Grate  bars  subdivide  the  furnaces  into 
two  parts,  the  upper  part  for  the  fire  and  gases 
and  the  lower  part  for  the  ash  pit.  The  hot  gases 
pass  to  a  combustion  chamber  in  the  back  of  the 


boiler  and  from  there  return  through  tubes  to  th< 
front  end  and  uptake.  The  water  should  be  kep 
to  a  level  above  the  top  of  the  tubes  and  com 
bustion  chamber  and  occupies  all  the  space  no 
taken  up  by  the  furnaces,  combustion  chamber 
tubes,  stay  rods,  stay  bolts  and  steam  space.  Larg 
Scotch  boilers  have  as  many  as  four  furnaces.  Thcs 
boilers  are  sometimes  made  double  ended  in  whicl 
case  they  may  be  a  common  or  two  combustioi 
chambers.    For  advantages,  see  Boiler,  Fire  Tube. 

Pages  386,  387,  392,  393,  400,  401,  425,  653,  655,  657 

Plate  XII. 

Boiler  Seating.   See  Boiler  Foundation. 

Boiler  Shell.    The  outside  plating  of  the  boiler  witl 

the  exception  of  the  end  plates. 
Boiler  Space.    A  term  applied  to  the  compartment  oi 

compartments  in  which  the  boilers  arc  installed. 
Boiler  Stack.    See  Smokk  Stack. 

Boiler  Stays.  Steel  rods  or  tubes  used  to  brace  fla 
plate  surfaces  in  fire  tube  boilers. 

Boiler  Stop  Valve.    See  Valvk.  Stop,  Boiler. 

Boiler,  Sub-Division.  A  term  applied  to  the  manner  ii 
which  the  interior  or  a  boiler  is  sub-divided  by  parti 
tions  for  the  purpose  of  separating  the  fire  and  ho 
grtSes  from  the  water.  The  circulation  of  the  watei 
and  ihe  heating  efficiency  depend  largely  on  the  man 
ner  in  which  this  is  done. 

Boiler  Throat  Sheet.  A  plate  connecting  the  cylindrica 
and  flat  sided  portion  in  the  locomotive  type  of  boiler 

Boiler  Tube  Cleaners.  Contrivances  used  for  remov- 
ing the  scale  and  soot  from  boiler  tubes. 

In  fire  tube  boilers  the  scale  on  the  outside  of  tli< 
tubes  is  generiJly  removed  by  scaling  tools  or  chiselj 
and  scrapers. . 

The  scale  on  the  inside  of  the  tubes  in  water  tub< 
boilers  is  removed  by  wire  brushes  or  by  revolvinj 
scrapers  or  cutter  heads  attached  to  a  small  air  o: 
water  driven  turbine. 
Pages  975.  998,  1000. 

Boiler  Tubes.   Their  use  is  described  under  water  tub( 
and  fire  tube  boilers.    Seamless  drawn  steel  is  the  bes 
material. 
Page  982.  983. 

Boiler  Tube  Expander.  A  tool  used  to  expand  th< 
tubes  into  the  tube  sheets,  and  also  to  bead  over  tin 
ends. 

Boiler  Tube  Sheets.  The  plates  in  a  fir-  tube  boilei 
into  which  the  ends  of  the  fire  tubes  or  flues  arc  ex- 
panded. The  front  tube  sheet  is  usually  that  pari 
of  the  boiler  head  which  supports  the  forward  enc 
of  the  tubes  and  the  l>ack  tube  sheet  is  usually  the 
plate  forming  the  front  end  of  the  combustion  cham 
her. 

Boiler  Wagon  Top.  A  form  of  flat  sides  and  roundec 
top  in  the  way  of  a  hre  box  or  front  end  of  som< 
types  of  boilers. 

Boiler  Water  Bottom.  The  space  underneath  the  fur- 
nace occupied  by  water  in  an  internally  fired  boiler. 

Boiler  Water  Column.    See  Boiler  Gage,  Water. 

Boiler  Water  Leg.  The  space  occupied  by  water  arounc 
the  sides  of  a  furnace  in  a  boiler  of  the  locomoiiv< 
type  and  around  the  sides  and  back  of  a  combustior 
chamber  in  a  Scotch  boiler. 

Boiler,  Water  Tube.  If  the  flames  and  hot  gases  ac 
on  the  outside  of  tubes  through  which  water  cir 
cnlates  the  boiler  is  of  the  water  tube  type,  li 
connection  with  the  tubes  horizontal  drums  are  in 
stalled  at  the  top  and  bottom.    The  feed  watei 
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generally  enters  the  top  drum  or  drums  and  flows 
down  through  tubes  to  the  lower  drum  or  drums. 
It  then  returns  through  tubes  about  which  the  hot 
gases  pass  to  the  upper  drum,  where  steam  sepa- 
rates. The  water  level  may  be  below  the  upper 
drum  or  at  about  half  its  depth.  When  the  water 
level  is  below  the  top  drum  the  tubes  are  called 
dry  and  when  the  water  level  is  above  the  entrance 
of  the  tubes  into  the  drum  they  are  called  wet. 
The  tubes  may  be  straight,  curved,  or  bent,  but  in 
any  case  the  fire  grate  is  situated  below  so  that  the 
flames  and  hot  gases  may  pass  through  them  in 
rising.  Surrounding  the  furnace,  tubes  and  part 
or  the  whole  of  the  drums,  a  casing  is  fitted  to  pre- 
vent radiation.  The  water  tubes  have  the  advantage 
over  the  fire  tubes  in  the  following  points,  viz. :  The 
weight  of  the  boiler  and  the  contained  water  is  less. 
Steam  may  be  generated  more  quickly.  The  danger 
from  bad  explosions  is  less.  Less  trouble  from  the 
ship's  structure  in  installation  and  in  renewing  worn 
or  defective  portions.  High  pressures  arc  more  easily 
provided  for. 
Pages  966,  968.  971,  972,  973.  974,  975,  976,  978. 
Plates  XIV,  XLVTI,  XLVIII. 

3ollard8.  A  term  applied  to  short  metal  columns  ex- 
tending up  from  a  base  plate  which  is  attached  to  a 
wharf  or  dock  and  used  for  securing  the  lines  from  a 
ship.  Also,  applied  to  timber  posts  extending  above 
the  level  of  a  wharf  for  the  same  purpose. 
The  bitts  on  a  ship  are  frequently  called  bollards 

Bolster.  A  term  applied  to  a  piece  of  timber  used  as  a 
support.    A  temporary  foundation. 

Bolt.   A  rod,  usually  of  iron  or  steel,  used  as  a  fasten- 
ing.   With  a  few  exceptions,  such  as  drift  bolts,  a 
head  or  shoulder  is  made  on  one  end  and  a  screw 
thread  is  cut  on  the  other. 
Pages  774,  798,  800. 

Bolt,  Carriage.  Bolt  with  round  head  and  square  neck 
used  on  miscellaneous  work. 

Bolt,  Clinched.  A  term  applied  to  a  bolt  having  one 
or  both  ends  hammered  over,  after  it  is  in  place. 

Bolt  Cutter.  A  machine  used  to  cut  threads  on  bolts 
or  rods.  The  work  is  held  in  a  vise  mounted  on  a 
carriage  which  travels  along  the  bed  of  the  machine 
while  the  die-head  holding  the  cutting  die  revolves 
around  the  work.  Bolt  cutters  are  made  with  single 
or  multiple  head. 

Bolt,  Deck.  A  flat  head  bolt  with  square  neck  (plain 
or  slotted  head),  used  principally  for  securing  deck 
planking  through  deck  beams  and  plating. 

Bolt,  Eye.  A  rod  of  metal  with  one  end  having  the 
shape  of  a  torus  or  doughnut,  and  the  other  end  hav- 
ing a  screw  thread  cut  on  it  or  left  smooth  for  rivet- 
ing over.  They  are  made  with  and  without  shoulders 
at  the  eye  end. 

Bolt  Forcer.  A  machine  designed  to  force  in  or  start 
"driving  fit"  bolts  such  as  those  used  in  shaft  coup- 
lings, etc. 

Common  types  of  bolt  forcer  consist  of  a  hydraulic 
cylinder  and  ram  to  which  are  attached  side  plates 
shaped  in  the  form  of  a  hook. 

Page  748. 

Bolt  Hanger.  A  bolt  cut  with  machine  thread  at  one 
end  and  with  lag  screw  thread  at  the  other  end, 
used  on  miscellaneous  work. 

Bolt  Heading  Machine.  A  machine  used  for  upsetting 
bar  stock  to  form  bolt  heads.  Upsetting  and  heading 
machines  are  divided  into  two  general  classes,  stop- 


motion  and  continuous-motion  headers.  The  stop- 
motion  headers  have  the  greatest  range  and  arc  pri- 
marily used  for  heading  bolts,  but  are  also  used  for 
all  kinds  of  upset  forgings.  The  continuous-motion 
headers  are  used  only  for  heading  rivets,  carriage 
bolts,  and  short  lengths  of  hexagon  and  square-head 
machine  bolts;  they  produce  these  parts  at  a  much 
faster  rate  than  is  possible  with  a  stop-motion  header, 
but  their  range  of  work  is  Hmited. 
Pages  752.  753. 

Bolt,  Holding  Down.  Also  called  tie  rod.  A  rod  of 
metal  with  a  head  on  one  end  and  a  machine  thread 
on  the  other,  or  a  thread  on  both  ends. 

They  are  u.^ually  used  in  the  sides  of  deck  houses, 
where  they  extend  through  the  sill,  up  the  sides  be- 
tween the  ceiling  and  outside  planking  and  through 
the  top  plates  Their  purpose  is  to  hold  the  deck 
house  to  the  ship's  structure  and  prevent  it  from  be- 
ing carried  away.  Also  applied  to  bolts  used  in  se- 
curing machinery  to  their  foundations. 

Bolt,  Lock.    See  Lock  Bolt.s. 

Bolt  Pointer.  A  machine  used  for  rounding  or  point- 
ing the  ends  of  bolts  preparatory  to  cutting  the  thread. 
Its  operation  is  similar  to  that  of  a  bolt  cutter. 

Bolt,  Rail.   A  bolt  threaded  at  both  ends. 

Used  principally  in  fastening  the  ends  of  wood  rails 
or  planks  together. 

Bolt,  Ring.  An  eyebolt  having  a  ring  worked  through 
tht  eye.  Ring  boltr.  are  made  with  lag  screw  ends 
for  attachment  to  wood,  with  plain  ends  for  riveting, 
and  with  ends  fitted  with  a  screw  thread  for  nuts. 
They  are  also  made  with  and  without  shoulders  at 
the  eye  end. 

Bolt  Rope.   See  Rope,  Bolt. 

Bolt,  Stay.   See  Stay  Bolts. 

Bolt,  Stemson.   A  term  applied  to  a  bolt  used  to  fasten 

a  stemson  to  a  stem  or  stern  post. 
Bolts,  Stove.    A  small  bolt  with  either  a  flat  or  round 

countersunk  head  and  used   for  miscellaneous  light 

work. 

Bolt,  Stud.  A  bolt  threaded  on  both  ends,  one  end  of 
which  is  screwed  into  a  hole  drilled  and  tapped  in 
the  work  for  it. 

It  is  generally  used  where  there  is  not  sufficient 
access  to  use  through  bolts  and  where  it  is  not  practi- 
cable or  possible  to  drill  through  the  work. 

Bolt,  Through.  A  metal  rod  used  as  a  fastening,  with 
heads  upset  at  both  ends,  after  it  is  fitted  in  place. 
Also  applied  to  bolts  passing  through  the  work  as  a 
distinction  from  stud  bolts. 

Bolt  and  Nut.  A  metallic  pin  threaded  over  a  portion 
or  all  of  its  length  and  having  one  end  upset  or  forged 
to  form  a  head.  The  nut  is  a  piece  of  metal  drilled 
and  threaded  to  fit  and  travel  along  the  helical  threads 
on  the  bolt  by  turning  or  revolvinj;. 
Pages  774.  798.  800. 

Bolt  and  Nut  Machines.  Machines  designed  to  forge 
and  thread  bolts  and  nuts  are  known  as  bolt  cutter, 
bolt  forging  or  bolt  header,  bolt  pointer,  nut  tapper, 
etc.     Page  752. 

Bolted  Plate.  See  Plate.  Bolted — Portable  or  Detach- 
able. 

Bolter  Up.  A  workman  who  fastens  the  steel  work  in 
place  with  bolts,  preparatory  to  and  in  order  to 
facilitate  its  permanent  fastening  or  riveting  up. 

Bolting  Up.  Securing  parts  of  a  structure  in  proper 
position  by  means  of  bolts  and  nuts  preparatory 
to  riveting. 
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Bone  in  Her  Mouth.  An  expression  used  in  speaking 
of  a  ship  making  considerable  speed.  It  refers 
particularly  to  the  foam  on  the  bow  wave. 

Bonjean  Curves.  Curves  of  areas  of  transverse  sec- 
tions and  curves  of  moments  of  the  same  above  the 
base  line. 

Bonnet,  A  term  applied  to  a  valve  cover.  In  most 
valves  the  bonnet  is  designed  to  enclose  and  guide  the 
valve  stem. 

Booby  Hatch.   See  Hatch,  Booby. 

Boom.    A  term  applied  to  a  spar  used  in  handling 
cargo,  or  as  the  lower  piece  of  a  fore-and-aft  sail. 
Pages  320,  332,  333,  338,  340,  341,  813. 

Boom  Chock.  See  Chock,  Boom. 

Boom  Crutch.   A  term  applied  to  a  structure  built  up 
from  a  deck  to  support  a  boom  when  it  is  not  in  use. 
Pages  321,  335,  336. 

Boom  Mountings.   All  metal  bands,  collars  and  other 
gear  secured  to  a  boom  to  connect  it  to  a  mast  or 
for  attaching  ropes  to  the  boom. 
Pages  321,  332,  333,  335,  336,  337,  338,  340,  341,  843. 

Boom  Stowage.  Provision  for  stowing  the  booms  when 
not  in  use  and  consisting  essentially  of  boom  crutches 
or  chocks. 
Pages  321,  335,  336,  346. 

Boom  Table.  An  outrigger  attached  to  the  mast  or  a 
structure  built  up  around  a  mast  from  the  deck  to  sup- 
port the  heel  bearings  for  booms.  Boom  tables  are 
necessary  to  provide  proper  working  clearances  when 
a  number  of  booms  are  installed  on  one  mast. 
Pages  320,  343. 

Booster  Pump.   See  Pump,  Transfer. 

Boot-Topping  Paint.   See  Paint. 

Borer,  Vertical.   See  Vertical  Borer. 

Boring  Bar.  A  portable,  heavy  duty  tool  used  for  bor- 
ing and  facing  where  true  alignment  is  of  prime 
importance.  These  tools  usually  consist  of  a  heavy 
shaft  which  is  passed  through  the  part  to  be  bored 
and  supported  by  bearings  which  are  adjusted  to  the 
proper  alignment.  A  cutter  head  which  holds  the 
cutting  tools  is  fitted  to  slide  along  the  shaft  on  a 
feather  and  the  travel  or  feed  of  the  cutter  head  is 
regulated  by  a  feed-screw  recessed  into  the  shaft.  The 
shaft  is  rotated  by  mechanical  means  and  the  feed  is 
regulated  by  hand  or  automatically  depending  on  the 
type  of  tool. 

Boring  bars  are  used  in  a  shipyard  for  boring,  re 
boring,  facing  or  grooving  rudder  post  gudgeons, 
stern  tube  bearings,  cylinders,  turl)ine  engine  casings, 
etc. 

Pages  766  to  768. 

Boring  Machine.  Boring  machines  may  be  divided  into 
two  general  classes,  vertical  and  horizontal.  The 
standard  designs  of  these  machines  are  not  intended 
exclusively  for  boring,  as  the  name  indicates,  and 
very  often  boring  constitutes  a  small  part  of  the 
work.  For  instance,  vertical  boring  machines  are  very 
generally  used  for  turning  cylindrical,  flat  and  taper- 
ing surfaces,  whereas  man/  machines  of  the  hori- 
zontal type  may,  be  usej^idr  drilling,  milling  and  flange 
facing.  Because  of  this  fact,  the  names  vertical,  bor- 
ing and  turning  machines,  and  horizontal  boring, 
drilling  and  milling  machines,  are  frequetly  applied  to 
these  two  classes  of  machine  tools. 
Pages  715,  722,  726,  731,  732,  733. 

Boring  Machine,  Radial  Wood.  See  Drilung  Machine. 

Boring  Machine,  Rod.  A  two-spindle  drilling  and  bor- 
ing machine,  specially  designed  for  drilling  and  boring 


holes  which  must  have  centers  an  exact  distance 
apart. 

Boring  Mill,  HorizontaL   See  Boring  Machine. 

Boring  Mill,  Vertical.   See  Boring  Machine. 

Bosom  Piece.  A  short  piece  of  angle  bar  used  as  a  butt 
strap  or  connecting  piece.  Unlike  the  heel  piece, 
its  flange  projects  in  the  same  direction  as  the  bars 
it  connects  and  it  is  fitted  in  the  bosom  or  be- 
tween the  flanges  of  the  bars  it  joins. 

Boss  Barrel.  A  term  applied  to  the  plating  around  the 
boss  and  stern  tubes. 

Boss  Frame.   See  Frame,  Boss. 

Boss  Plate.   See  Plate,  Boss. 

Boss,  Propeller.   See  Propeller  Boss. 

Boss,  Propcller-Post.  That  portion  of  the  propeller 
post  that  is  swelled  out  to  receive  the  stern  tube. 

Bottom.  That  portion  of  a  vessel's  shell  between  the 
keel  and  the  lower  turn  of  the  bilge.  In  Bottomry 
used  with  reference  to  the  ship  as  a  whole. 

Bottom,  Outer.  A  term  applied  to  the  bottom  shell 
plating  in  a  double  bottom  ship. 

Bottom  Strake.   See  Strake,  Bottom. 

Bottomry.  The  business  of  leasing  or  mortgaging 
ships. 

Bound.   Confined,  Destined. 

Outward  Bound.   Bound  for  the  sea. 
Homeward  Bound.    Bound  for  the  vessel's  home 
port. 

Tide  Bound.  Unable  to  progress  because  of  ad- 
verse tide. 

Wind  Bound.  Unable  to  make  progress  because  of 
adverse  winds. 

Bow.  The  sides  of  a  vessel  at  and  for  some  distance 
abaft  the  stem,  designated  as  the  right  hand,  or 
starboard  bow,  and  the  left  hand,  or  port  bow. 

Bow  Chock.   See  Chock,  Bow. 

Bow  Chock  Plate.    A  plate  fitted  for  the  purpose  of 

taking  a  bow  chock.    This  plate  is  fitted  near  the 

stem  and  above  the  forecastle  deck. 
Bow,  Clipper.   A  long,  curved  overhanging  bow,  such 

as  was  characteristic  of  the  fast  wooden  sailing 

ships  built  in  the  United  States  during  the  middle 

of  the  nineteenth  century. 
Bow  Grace.   A  term  applied  to  the  fenders  suspended 

over  the  bow  of  a  ship  as  protection  against  ice. 
Bow  Ornament.    A  figurehead  or  ornament  fitted  on 

the  bow  or  bobstay  piece. 
Bow  Plate.   See  Plate,  Bow. 

Bow  Plating.    A  term  applied  to  the  shell  plating  in 

the  bow  of  a  vessel. 
Bow  Port.  See  Port,  Bow. 

Bow  Rope.  A  rope  leading  from  a  vessel's  bow  to 
another  vessel  or  to  a  wharf  for  the  purpose  of 
hauling  her  ahead  or  securing  her.  Also  known 
as  "bow-line"  or  "bow-fast." 

Bow  Wave.  The  wave  thrown  up  at  the  bow  of  a 
vessel  as  she  plows  through  the  water. 

Bower  Anchors.    See  Anchor,  Bowers. 

Bowlines.  Ropes  connected  by  bridles  to  the  leeches 
of  square  sails  and  leading  forward  for  use  in  haul- 
ing the  weather  leech  well  forward  in  order  to  hold 
the  wind  when  sailing  close-hauled.  When  sailing 
in  this  manner  a  vessel  is  said  to  be  on  a  bowline, 
that  is,  close  to  the  wind. 

Bowsprit.    A  spar  projecting  forward  over  the  bow 
for  the  purpose  of  holding  the  lower  ends  of  the 
head  sails. 
Pages.  5<;9.  813. 
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Bowsprit  Cap.  An  iron  band  fitted  on  the  forward  end 

of  the  bowsprit. 
Box  Keelson.   See  Keelson,  Box. 

Boxing  the  Compass.  The  enumeration,  in  regular  se- 
quence, of  the  points  and  fractional  points  of  the 
mariners'  compass. 

Box,  Starting.    See  Starting  Box. 

Brace.  A  rope  attached  to  the  yard  arm.  By  means  of 
this  rope  the  position  of  the  yard  arm  may  be 
altered  in  a  horizontal  plane.  This  operation  is 
known  as  trimming  sail. 

Bracing,  Boiler.   See  Boiler  Bracing. 

Bracket,  Boiler.   See  Boiler  Bracket. 

Bracket,  Frame.   A  bracket  connecting  the  side  frame 
to  the  margin  plate  of  a  double  bottom. 
Pages  370  to  466,  487  to  497,  522  to  527. 

Bracket,  Plate.  A  plate,  usually  of  triangular  shape, 
provided  for  the  purpose  of  rigidly  connecting 
structural  members. 

Brackets,  Beam.  A  term  applied  to  small  steel  plates, 
usually  of  triangular  shape,  used  to  fasten  the  deck 
beams  to  the  frames  at  the  side  of  a  vessel.  Also 
used  to  fasten  deck  half  beams  to  fore  and  aft 
bulkheads,  casings  or  coamings. 
Pages  370  to  466,  487  to  497,  522  to  527. 

Brake,  Solenoid.   See  Solenoid  Brake. 

Brails.  Ropes  rove  through  blocks  fastened  to  a  spar 
and  attached  to  the  leech  of  the  sail.  The  over- 
hauling of  these  ropes  gathers  the  sail  up  against 
the  spar. 

Braxe.  The  joining  of  certain  metals  by  the  use  of 
a  hard  solder. 

Braxed.  A  term  applied  to  a  joint  made  with  a  solder 
of  copper  and  zinc.  When  making  the  joint  a  flux 
of  borax  is  generally  used  and  the  parts  are  brought 
to  a  red  heat. 

Breadth,  by  American  Bureau  of  Shipping  Rules.  The 

breadth  is  the  greatest  molded  breadth  taken  over  the 
frames,  in  feet 

Breadth  (extreme).  The  maximum  breadth  measure 
over  plating  or  planking,  including  beading  or 
fenders. 

Breadth,  Molded.  The  greatest  breadth  of  a  vessel, 
measured  from  the  heel  of  frame  on  one  side  to 
the  heel  of  frame  on  the  other  side. 

Breadth,  Register.  The  breadth  of  the  broadest  part 
on  the  outside  of  the  vessel  shall  be  accounted  the 
vessel's  breadth  of  beam,  and  should  be  taken  either 
by  plumb  lines  let  full  so  as  to  touch  the  sides  of  the 
vessel  or  by  other  practical  means. 

Breaker.  A  wave  breaking  violently  over  or  against  a 
reef,  rock,  etc.,  lying  at  or  below  the  surface  of 
the  water;  a  small  water  cask.  In  the  U.  S.  Navy 
casks  of  eight  gallons  or  less  capacity  are  known 
as  breakers. 

Break  in.  To  produce  a  deformation  in  the  plating  at 
a  seam  by  driving  the  calking  edge  down  too  hard. 

Break  of  Poop  or  Forecastle.  The  point  at  which  the 
partial  decks  known  as  the  poop  and  forecastle  are 
discontinued. 

Breakwater.  A  term  applied  to  plates  or  timbers  fitted 
on  a  forward  weather  deck  to  form  a  V-shaped 
shield  against  water  that  is  shipped  over  the  bow. 

Breast.  Rounded  bows  are  sometimes  called  the  breast 
of  a  vessel.  To  breast  the  sea  is  to  meet  the  waves 
bows  on. 

Breast  Hook.   See  Hook,  Breast. 

Breeches  Buoy.   A  life  saving  contrivance  for  rescuing 


persons  from  a  wreck.  It  consists  of  a  ring  buoy 
fitted  with  a  canvas  trunk  similar  to  the  upper 
part  of  a  pair  of  breeches. 

Bridge.  A  high  transverse  platform,  often  forming  the 
top  of  a  bridge  house,  extending  from  side  to  side 
of  the  ship,  and  from  which  a  good  view  of  the 
weather  deck  may  be  had.  An  enclosed  space 
called  the  pilot  house  is  erected  on  the  bridge  in 
which  are  installed  the  navigating  instruments, 
such  as  the  compass  and  binacle,  the  control  for 
the  steering  apparatus  and  the  signals  to  the  en- 
gine room.  While  the  pilot  house  is  generally  ex- 
tended to  include  a  chartroom  and  sometimes 
staterooms,  a  clear  passageway  should  be  left 
around  it.  As  the  operation  of  the  ship  is  directed 
from  the  bridge  or  flying  bridge  above  it,  there 
should  also  be  clear  open  passage  from  one  side 
of  the  vessel  to  the  other. 

Bridge,  Connecting.  A  narrow  walkway  fitted  between 
the  poop  and  bridge  decks  or  between  the  bridge 
and  forecastle  decks.  This  walkway  is  common 
on  oil  tankers  on  account  of  the  slippery  condition 
of  the  upper  deck  and  is  particularly  desirable 
where  bulwarks  are  not  fitted. 

Bridge  Deck.  See  Deck,  Bridge. 

Bridge  Deck  Stringer.   See  Stringer,  Bridge  Deck. 

Bridge  Deck  Stringer  Bar.   See  Stringer,  Bar. 

Bridge  Gunwale.    See  Gunwale.  Bridge. 

Bridge  House.  A  term  applied  to  an  erection  or  super- 
structure fitted  about  amidship  on  the  upper  deck 
of  a  ship.  The  officers'  quarters,  staterooms  and 
accommodations  are  usually  located  in  the  bridge 
house. 

Bridge  House,  Closed  in.  A  bridge  house  having  bulk- 
heads at  both  the  forward  and  after  ends. 

Bridge  House  Frame.   See  Frame,  Bridge  House. 

Bridge  House,  Open.  A  bridge  house  having  the  for- 
ward and  after  ends  open. 

Bridge,  Long.  See  Bridge,  Connecting.  A  fore  and  aft 
walkway  between  deck  houses. 

Bridge,  Navigating  or  Flying.  The  uppermost  platform 
erected  at  the  level  of  the  top  of  pilot  house.  It 
generally  consists  of  a  narrow  walkway  supported 
by  stanchions,  running  from  one  side  of  the  ship  to 
the  other  and  the  space  over  the  top  of  the  pilot 
house.  A  duplicate  set  of  navigating  instruments 
and  controls  for  the  steering  gear  and  engine  room 
signals  are  installed  on  the  flying  bridge  so  that  the 
ship  may  be  navigated  in  good  weather  from  this 
platform.  Awnings  erected  on  stanchions  and 
weather  clothes  fitted  to  the  railing  give  protection 
against  sun  and  wind. 
Page  581. 

Bridge  Piece.   See  Arch  Piece. 

Bridge,  Pilot.   See  Bridge,  Navigating  or  Flying. 

Bridge  Sheerstrake.  The  strake  of  outside  plating  ad- 
jacent to  the  bridge  deck. 

Bridge  Warping.  A  platform  erected  at  the  after  end 
of  a  vessel  for  the  use  of  the  navigating  officers 
when  docking. 

Brig.  A  vessel  having  two  masts,  fore  and  main.  Both 
of  these  are  square  rigged  but  the  main  mast  has  in 
addition  a  gaff  main  sail. 

Brigandne.  A  vessel  having  two  masts,  fore  and  main. 
The  foremast  is  square  and  the  main  mast  fore-and- 
aft  rigged. 

Broach.  To  suddenly  veer  into  the  wind  laying  the 
sails  aback,  thus  exposing  the  vessel  to  danger  of 
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•capsizing;  said  usually  of  a  vessel  running  with  the 
wind  quartering. 
Broken  Backed.  Said  of  a  vessel  when,  owing  to  in- 
sufficient longitudinal  strength,  grounding,  or  other 
accident,  her  sheer  is  reduced  or  lost,  thereby  pro- 
ducing a  drooping  effect  at  both  ends.  (See 
Hogged.) 

Brow.    A  small  curved  angle  or  flanged  plate  fitted 
on  the  outside  of  the  shell  of  a  ship  over  an  air  port 
'  to  prevent  water  running  down  the  ship's  side  from 
entering  the  open  port. 

Bronze.    Described  under  Metals. 

Bucket,  Pump.   See  Pump  Bucket. 

Bucket  Valve,  Pump.    See  Pump  Bucket  Valve. 

Bucklers.  Generally,  though  not  exclusively,  applied 
to  devices  designed  to  do^e  chain  pipes,  hawse  pipes, 
and  turret  gun  port  openings. 

Built-in  Furniture.   See  Furniture,  Built-in. 

Buih-ui^  Frame.    Described  under  Frame. 

Bulb  Angle  Bar.  An  angle  bar  having  a  bulb  or  swell 
worked  along  the  edge  of  one  flange. 

In  ship  work  it  is  used  for  frame  bars,  light  bulk- 
head stiflfeners  and  deck  beams. 

The  size  is  denoted  by  dimensions  of  cross  section 
and  weight  per  running  foot. 

Bulb  Angle  Frame.   See  Frame,  Bulb  Angle. 

Bulb  Plate.  A  narrow  plate,  generally  of  mild  steel, 
rolled  with  a  bulb  or  swell  along  one  of  its  edges. 

In  ship  work  it  is  used  for  bilge  keels,  hatch  coam- 
ings, built-up  bei.ms,  etc. 

Bulb,  Tw.  A  rolled  shape,  generally  of  mild  steel, 
having  a  cross  section  shaped  like  the  letter  T.  with 
a  bulb  formed  alone:  the  outer  edge  of  the  web. 

In  ship  work  it  is  used  for  bulkhead  stiffeners,  deck 
beams,  etc. 

The  size  is  denoted  by  dimensions  of  cross  section 
and;  weight  per  running  foot. 
Bulk  Cargo.    Cargo  made  up  of  commodities  such  as 

oil,  coal,  water,  grains,  etc. 
Bulkhead.  A  term  applied  to  any  of  the  partition  walls 
used  for  subdividing  the  interior  of  a  ship  into  the 
various  compartments.  The  main  partition  walls 
also  serve  as  strength  members  of  the  ship's  struc- 
ture and  as  a  protection  against  water  passing  from 
one  compartment  to  another. 

Pages  437.  488,  493,  497.  502  to  514.  516  to  519,  521, 
579,  580,  581.  591. 

The  American  Bureau  of  Shipping  requires  that 
all  vessels  should  have  complete  transverse  bulk- 
heads which  extend  contmuously  to  the  Strength 
Deck  and  are  so  spaced  that  no  compartment  is  more 
than  100  feet  long;  where  this  is  impracticable  the 
transverse  strength  and  stiffness  of  the  hull  is  to  be 
as  effectively  maintained  by  means  of  partial  bulk- 
heads. The  scantlings  and  arrangements  of  strength 
bulkheads  are  to  be  based  upon  the  requirements  for 
watertight  bulkheads. 

The  American  Bureau  of  Shipping  requires  that 
collision  bulkheads  are  to  be  fitted  in  all  Vessels; 
they  are  to  be  placed  at  a  distance  which  is  not  less 
than  .05  length  abaft  the  stem ;  this  distance  is  to 
be  measured  on  the  load  line.  These  bulkheads  are 
to  extend  to  the  weather  deck  in  flush  deck  Vessels 
and  to  the  Freeboard  Deck  in  Vessels  having  par- 
tial superstructures. 

The  scantlings  and  arrangements  are  to  be  as  re- 
quired for  deep  tank  bulkheads  having  a  head  of 
,  water  to  the  top  of  the  bulkhead.    The  stiffeners  are 


to  be  at  least  25  per  cent  stronger  than  is  required 
for  other  bulkheads;  the  thickness  of  the  plating  is  to 
be  as  required  for  6  inches  more  spacing  than  is 
adopted. 

The  American  Bureau  of  Shipping  requires  that 
after  peak  bulkheads  are  to  be  fitted  in  all  Steamers; 
they  are  to  be  arranged  to  shut  off  shaft  tubes  from 
the  rest  of  the  Vessel,  in  a  watertight  compartment; 
they  should  extend  to  the  Strength  Deck  or  efficient 
partial  bulkheads  are  to  be  fitted  to  that  height.  The 
scanllmgs  and  arrangements  of  the  watertight  bulk- 
head are  to  be  as  required  for  deep  tank  bulkheads 
having  a  head  of  water  to  the  load  line;  they  are  to 
be  specially  strengthened  and  stiffened  in  way  of 
shaft  tubes.  In  Sailing  Vessels,  which  have  sea  connec- 
tions to  after  pumps,  similar  arrangements  are  to 
be  made  so  that  the  after  pumps  may  be  shut  off 
from  the  rest  of  the  Ship  in  a  watertight  compart- 
ment. 

The  American  Bureau  of  Shipping  requires  that 
machinery  spaces  are  to  be  enclosed  by  bulkheads 
which  are  watertight  to  the  Freeboard  Deck.  Where 
the  machinery  space  is  in  the  midship  body  and  its 
length  exceeds  .15  length  in  association  with  a  free- 
board which  is  less  than  .15  draft,  the  bulkheads 
should  extend  to  a  superstructure  deck  or  an  inter- 
mediate bulkhead  should  be  fitted;  where  the  length 
of  the  machinery  space  exceeds  .2  length  in  associa- 
tion with  a  freeboard  less  than  .25  draft  and  in  cases 
where  the  proportions  are  intermediate,  the  bulk- 
heads should  extend  to  a  superstructure  deck  or  an 
intermediate  bulkhead  should  be  fitted.  Where  the 
machinery  space  is  in  the  after  body  and  its  length 
exceeds  .15  length  in  association  with  a  freeboard 
which  is  less  than  .2  draft,  the  bulkhead  at  the  fore 
end  of  the  space  should  extend  to  a  superstructure 
deck  or  an  intermediate  bulkhead  should  be  fitted. 

The  American  Bureau  of  Shipping  requires  that 
cargo  spaces  in  Vessels  285  feet  long  and  above, 
should  be  subdivided  by  a  watertight  bulkhead  between 
the  collision  bulkhead  and  the  fore  end  of  a  midship 
machinery  space;  two  watertight  bulkheads  should 
be  fitted  between  the  collision  bulkhead  and  an  after 
machinery  space;  the  forward  bulkhead  in  each  case 
should  not  be  more  than  .25  length  abaft  the  stem. 

In  Vessels  335  feet  long  and  above,  a  watertight 
bulkhead  should  be  fitted  between  the  after  peak  and 
the  after  end  of  a  midship  machinery  space  about 
.25  length  forward  of  the  after  post ;  three  water- 
tight bulkheads  should  be  fitted  between  the  collision 
bulkhead  and  an  after  machinery  space.  Where  the 
freeboard  is  less  than  .15  draft  in  Vessels  335  feet 
long,  .2  draft  in  Vessels  435  feet  long  and  above, 
and  where  the  ratios  are  proportionally  intermediate 
in  Vessels  between  335  and  435  feet  length,  the  cargo 
space  bulkheads  should  extend  to  a  superstructure 
deck,  or  an  additional  bulkhead  should  be  fitted  in 
the  fore  body  and  after  body  respectively.  In  Ves- 
sels which  have  less  sheer  than  the  ordinary  free- 
board standard  sheer,  the  arrangement  of  the  bulk- 
heads should  be  adjusted  to  provide  not  less  ef- 
fective subdivision  than  is  obtained  under  the  above 
requirements. 

Bulkhead,  After  Peak.    A  term  applied  to  the  first 
transverse  bulkhead  forward  of  the  stern  post. 
This  bulkhead  forms  the  forward  boundary  of  the 
after  peak  tank  and  should  be  made  watertight. 
Page  510. 
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Bulkhead  Bounding  Bar.  A  bar  used  for  the  purpose 
of  connecting  the  edges  of  a  bulkhead  to  the  tank 
top,  shell,  decksi  or  t'6  another  bulkhead.  Angle 
bars  are  generally  used  for  this  purpose  as  both 
flanges  are  easily  caulked. 

Bulkhead,  Boiler  Room.  A  term  applied  to  a  bulkhead 
bounding  the  boiler  space. 

Bulkhead,  Cargo  Hold.  A  term  applied  to  a  bulkhead 
bounding  a  cargo  hold. 

Bulkhead,  Center  Line.  A  fore  and  aft  or  longitudinal 
bulkhead  erected  on  the  center  line  or  in  the  same 
plane  as  the  keel.  Also  a  reference  line  scrived  on 
a  transverse  bulkhead  to  indicate  the  center  of 
the  ship. 

Bulkhead,  Coal  Bunker.  A  term  applied  to  a  coal 
bunker  partition  wall.  These  bulkheads,  when 
they  serve  no  other  purpose  than  enclosing  coal 
bunkers,  need  not  be  made  watertight. 

Bulkhead  Coaming.   See  Coaming,  Bulkhead. 

Bulkhead,  Collision.  The  foremost  transverse  water- 
tight partition  in  a  ship  that  extends  from  the  bot- 
tom of  the  hold  to  the  freeboard  deck.  The  prin- 
cipal object  of  this  bulkhead  is  to  keep  the  water 
out  of  the  forward  hold  in  case  of  a  collision  or 
damage  to  the  bow. 
Pape  510. 

Bulkhead,  Corrugated.  A  bulkhead  made  from  plates 
of  corrugated  metal  or  by  flat  plates  alternately 
attached  to  the  opposite  flanges  of  the  bulkhead 
stifFeners.  Corrugated  metal  bulkheads  are  used 
around  staterooms  and  quarters.  Corrugated  cargo 
hold  bulkheads  are  generally  constructed  of  flat  plates 
alternately  attached  to  opposite  flanges  of  the 
StifFeners,  but  they  are  weak  in  compression. 

Bulkhead,  Deck.  The  uppermost  continuous  deck  to 
which  all  transverse  watertight  bulkheads  are  car- 
ried. The  term  is  used  in  connection  with  the  method 
of  subdividing  merchant  ships  described  in  the  Re- 
port of  the  Committee  appointed  by  the  president  of 
the  British  Board  of  Trade. 

Bulkhead,  Engine  Room.  A  term  applied  to  a  bulk- 
head bounding  the  machinery  space. 

Bulkhead,  Fireproof.  The  International  Convention 
for  the  Safety  of  Life  at  Sea  defines  a  fireproof 
bulkhead  as  one  capable  of  resisting,  intact,  for  one 
hour,  a  fire  having  a  temperature  of  about  1,500 
degrees  Fahrenheit.  The  Bulkhead  Committee  de- 
cided that  steel  watertight  bulkheads,  not  lined 
with  inflammable  material,  may  be  regarded  as 
fire  resisting.  Fireproof  bulkheads  should  be  fitted 
above  the  cargo  holds  at  intervals  not  exceeding 
131  feet. 

Bulkhead,  Fore  Peak.  The  bulkhead  nearest  the  stem, 
which  forms  the  after  boundary  of  the  fore  peak 
tank.  When  this  bulkhead  is  extended  from  the 
bottom  of  the  ship  to  the  weather  deck  it  is  also 
called  the  collision  bulkhead. 
Pa^ie  510. 

Bulkhead  Frame.    See  Bi  lk  head  Bounding  Bar. 

Bulkhead  Liners.    See  Liners,  Bulkhead. 

Bulkhead,  Longitudinal.  -\  partition  wall  of  planking 
or  plating  running  in  a  fore  and  aft  direction.  Oil 
tankers  are  required  to  have  at  least  one  fore  and 
aft  bulkhead  in  the  cargo  oil  space.  Fore  and  aft 
bulkheads  are  very  common  on  warships. 
Pages  511,  512,  521,  579.  580.  581. 
Bulkhead,  Oil  Tight.  A  partition  of  planking  reinforced 
where  necessary  with  stiffening  bars  and  capable 


of  preventing  the  flow  of  oil  under  pressure  from 
one  compartment  to  another.  The  riveting  must 
be  closer  spaced  than  in  watertight  work  and 
special  care  must  be  taken  with  the  calking. 

Bulkhead,  Partial.  A  term  applied  to  a  bulkhead  that 
only  extends  to  a  portion  of  the  way  across  a  com- 
partment. They  are  generally  erected  as  strength 
members  of  the  structure. 

Bulkhead  Plate.  This  term  may  be  applied  to  any 
plate  in  any  strake  of  bulkhead  plating. 

Bulkhead,  Poop.  The  wall  erected  at  the  forward  end 
of  the  poop  running  between  the  upper  and  poop 
decks. 

Bulkhead,  Recess.    A  bulkhead  bounding  a  compart- 
ment that  is  recessed  off  from  a  main  compartment. 
This  is  frequently  done  at  the  after  end  of  the 
machinery  space  to  accommodate  the  thrust  block. 
Page  507. 

Bulkhead,  Screen.  A  term  applied  to  a  light  non-water- 
tight bulkhead  fitted  between  the  engine  and  boiler 
rooms.  This  bulkhead  is  fitted  to  keep  the  dust 
and  heat  out  of  the  engine  room,  and  is  often  con- 
structed around  the  after  ends  of  the  boilers. 
Page  511. 

Bulkhead  Stiffeners.  A  term  applied  to  the  beams  or 
girders  attached  to  a  bulkhead  for  the  purpose  of 
supporting  it  under  pressure  and  holding  it  in 
shape.  These  stiffening  beams  are  usually  spaced 
from  about  two  to  four  feet  apart  and  are  attached 
to  the  shell,  tank  top  and  decks  by  brackets  or  lugs. 

Vertical  stiffeners  are  most  common  on  bulk- 
heads, but  horizontal  stiffeners  or  a  combination 
of  both  may  be  used. 

Bulkhead  Stringer.  A  term  sometimes  applied  to  hori- 
zontal bulkhead  stiffeners.  A  horizontal  girder 
running  across  and  riveted  to  a  bulkhead  for  stif- 
fening purposes.  The  stringer  is  connected  at  the 
ends  by  a  gusset  bracket  to  the  side  stringers  or 
shell. 

Bulkhead,  Structural.  A  partition  wall  that  is  designed 
to  perform  the  work  of  a  strength  member  of  the 
ship's  structure.  Most  all  of  the  main  water  tight 
bulkheads  are  strength  members. 

Bulkhead  Stuffing  Box.    See  Stuffing  Box,  Bulkhead. 

Bulkhead,  Temporary.  Any  partition  wall  erected  to 
temporarily  divide  a  compartment  or  for  the  pur- 
pose of  keeping  out  water  until  a  permanent  bulk- 
head is  repaired  or  installed. 

Bulkhead,  Transverse.  A  partition  wall  of  .  planking 
or  plating  running  in  an  athwartship  direction 
across  a  portion  or  the  whole  breadth  of  a  ship. 
The  principal  function  of  transverse  bulkheads  is 
to  divide  the  ship  into  a  scries  of  watertight  com- 
partments so  that  any  rupture  of  the  shell  will 
not  cause  the  loss  of  the  vessel. 

The  best  practice  is  to  fit  transverse  bulkheads 
near  enough  together  so  that  the  admission  of  the 
sea  to  any  two  adjacent  compartments  will  still 
leave  the  ship  enough  reserve  buoyancy  to  float. 
Transverse  bulkheads  also  serve  as  efficient 
strength  members  and  are  important  in  preserving 
the  transverse  shape  of  a  vessel. 

These  bulkheads  also  serve  the  purpose  of  sub- 
dividing the  cargo  space  and  quarters  into  com- 
partments of  desirable  length. 
Pages  233  to  236.  437.  488,  493,  497.  502  to  513.  516 
to  519.  521,  579,  580,  581.  591. 
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Bulkhead,  Trunk.    A  term  applied  to  the  casings  or 
partition  that  forms  an  enclosure  running  from 
deck  to  deck  and  surrounding  hatch  openings. 
Pages  493,  515. 

Bulkhead,  Wash.  A  non-watertight  divisional  bulk* 
head  usually  erected  on  the  center  line  of  deep 
tanks  and  peak  tanks.  The  peak  tanks  are  gen- 
erally narrow  at  the  bottom  and  the  wash  bulk- 
heads installed  in  them  need  not  be  constructed 
but  a  few  feet  down  from  the  tank  top.  They 
should  be  strongly  built  to  withstand  the  flow  of 
liquid  caused  by  the  motion  of  the  ship. 

Bulkhead,  Watertight.  A  partition  of  planking  or 
plating  reinforced  where  necessary  with  stiffening 
bars  and  capable  of  preventing  the  flow  of  water 
under  pressure  from  one  compartment  to  another 
To  do  this  all  seams,  butts  or  connections  of  the 
plating  or  planking  must  be  efficiently  calked  and 
the  strength  of  the  structure  must  be  sufficient  to 
stand  up  under  pressure. 

Bulkhead,  Wire  Mesh.    A  partition  built  up  of  wire 
mesh  panels. 
Page  514. 

Bulldozer.  A  machine  for  bending  heavy  steel  or 
wrought  iron  bars,  plates,  etc.  Its  operation  is  simi* 
lar  to  that  of  a  vertical  press  except  that  it  has  hori- 
zontal or  inclined  ways  on  which  the  cross  head  or 
ram  travels.  There  are  two  general  types  of  bull- 
dozers, electric  and  hydraulic. 

The  hydraulic  type  is  generally  used  in  a  shipyard 
for  bending  frames,  etc.  This  work  is  done  cold  and 
the  table  of  the  machine  is  arranged  so  that  the  ram 
travels  across  the  centre,  the  rest  of  the  table  being 
perforated  with  holes  into  which  pins  are  set.  By 
setting  the  pins  close  to  the  ram  or  farther  away  the 
bend  can  be  made  sharp  or  easy  as  desired. 

Page  749. 

Bull  Ring.   See  Follower  Plate,  Junk  Ring,  etc. 

Bull  Riveting.   See  Riveting,  Bull. 

Bulled  Board.  A  board  installed  in  a  convenient 
location  on  board  ship  upon  which  are  posted  vari- 
ous bills,  such  as  fire,  collision,  abandon  ship,  coal- 
ing, messing,  etc.,  general  and  special  orders,  no- 
tices, etc.  The  simpler  form  consists  of  boards 
glued  together,  cut  to  the  proper  size,  and  sur- 
rounded by  a  molding,  while  the  more  modern  and 
elaborate  ones  are  constructed  of  either  wood  or 
metal  in  the  form  of  a  shallow  locker  having  a 
hinged  glass  front  fitted  with  a  lock  and  metal 
guards  to  protect  the  glass  front. 

Bull's  Eye.  An  annular  piece  of  hard  wood  with  a 
large  hole  for  a  bowline  or  other  rope  to  pass 
through  and  a  score  or  groove  around  it  for  slicing 
into  a  strap.  It  is  frequently  termed  a  lizard; 
the  name  of  a  lantern,  particularly  its  lens:  the 
center  of  a  target. 

Bulwark.  A  term  applied  to  the  strake  of  shell  plating 
or  the  .side  planking  above  a  weather  deck.  It 
helps  to  keep  the  deck  dry  and  also  serves  as  a 
guard  against  losing  deck  cargo  or  men  overboard. 
Where  bulwarks  are  fitted  it  is  customary  to  pro- 
vide openings  in  them  which  are  called  freeing 
ports,  to  allow  the  water  that  breaks  over  to  clear 
itself.  Bulwarks  interfere  with  the  rapid  handling 
of  cargo  as  care  must  always  be  taken  to  hoist 
everything  clear  of  its  top. 
The  American  Bureau  of  Shipping  Rules  re- 


quire that  bulwarks  are  to  be  of  ample  strength 
in  proportion  to  their  height  and  efficiently  stiffened 
at  the  upper  edge;  bulwark  plating  on  Freeboard 
Decks  is  not  to  be  less  than  .25"  in  thickness;  it  is 
to  be  supported  by  efficient  stays  not  more  than  6 
feet  apart  in  steamers,  nor  more  than  5  feet  in  sail- 
ing vessels.  The  bulwark  stays  should  be  bulb  or 
flanged  plates  riveted  to  angle  stiffeners  extending 
from  the  sheerstrake  to  the  rail  ^nd  attached  to  the 
stringer  plate  by  large  clips  having  at  least  four  rivets 
through  the  stringci-  plates;  where  round  spur  stan- 
chions are  used  there  are  to  be  at  least  two  rivets  in 
the  spur  attachment  to  the  bulwark  stiffener;  the  deck 
palm  should  be  fastened  by  at  least  four  Ji"  bolts 
tapped  into  the  stringer  plate  and  secured  by  grum- 
metted  nuts;  the  holes  for  stanchion  palms  are  to  be 
drilled  after  the  stanchions  are  fitted  in  place. 

Bulwark  Frames.   See  Frames,  Bulwark. 

Bulwark  Plate.  Any  plate  used  in  a  bulwark  strake  of 
plating. 

Bulwark  Port.  See  Port,  Bulwark,  Clearing  or  Free- 
ing. 

Bulwark  Stanchions.   See  Stanchions,  Bulwark. 

Bumboat.  A  boat  employed  in  carrying  supplies  for 
sale  to  vessels,  the  term  being  a  corruption  from 
bombard,  the  vessel  in  which  beer  was  formerly 
carried  to  soldiers  on  duty. 

Bumped.  A  term  applied  to  a  convex  head  on  the  end 
of  a  water  tank  or  boiler. 

Bung  Starter.  A  heavy  bat  or  stave  used  for  strik- 
ing casks  or  barrels  on  either  side  of  the  bung 
in  order  to  start  or  loosen  the  bung. 

Bunk.  A  built-in  berth  or  bed.  The  term  is  usually 
applied  to  a  berth  in  the  sailor's  or  steerage  quarters. 

Bunker  Frame.   See  Bulkhead  Bounding  Bar. 

Bunker,  Hold.    See  Hold,  Bunker. 

Bunker,  Side.   See  Side  Bunker. 

Bunker,  Thwartship.   See  Thwartship  Bunker. 

Bunkers.   Stowage  spaces  for  either  oil  or  coal  fuel. 

Bunkers,  CoaL  The  spaces  or  compartments  of  a 
ship  in  which  is  stowed  the  coal  used  as  fuel  for 
the  boilers. 

Buntlines.  Ropes  toggled  to  the  foot  of  square  sails 
some  distance  from  the  center  for  use  in  hauling 
the  foot  of  the  sail  up  to  the  yard  for  conveni- 
ence in  furling.  They  reeve  through  blocks  at 
the  masthead  and  thence  down  to  the  deck  for- 
ward of  the  sail. 

Buoy.  A  term  applied  to  a  floating  object  that  is 
moored  or  anchored  so  that  it  remains  at  one  place. 
Buoys  are  used  for  marking  the  place  on  the  water 
where  a  ship  is  sunk,  where  reefs  are  below,  where 
the  edges  of  the  channel  are  or  to  provide  means 
for  mooring  a  ship  at  a  desired  position. 

Buoy,  Life.   See  Life  Buoy. 

Buoy,  Life  Ring.    See  Life  Ring  Buoy. 

Buoy  Rope.   See  Rope,  Buoy. 

Buoy  Mooring.  A  term  applied  to  a  floating  object  that 
is  anchored  in  a  harbor  or  roadstead  for  the  purpose 
of  providing  a  mooring  for  a  vessel.  These  buoys 
are  commonly  made  in  the  shape  of  rectangular  steel 
tanks  having  a  heavy  ring  fitted  on  the  top. 

Buoyancy.  The  supporting  effort  exerted  by  a  liquid 
(usually  water)  upon  the  surface  of  a  body,  wholly 
or  partially  immersed  in  it. 

Buoyancy  Reserve.  The  floating  or  buoyancy  power 
of  that  part  of  a  vessel's  hull  which  is  above  the 
load  water-line. 
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Buoyancy,  Working..  The  buoyancy  acting  at  any 
given  time  to  support  a  vessel  in  her  floating  condi- 
tion. The  term  is  used  in  contrast  to  reserve  buoy- 
ancy, a  portion  of  which  becomes  working  buoyancy 
in  the  event  of  increased  load  or  of  damage  resulting 
in  the  admission  of  water  to  the  hull  below  the  water- 
line. 

Burden.  A  vessel's  carrying  capacity  expressed  in  long 
tons. 

Burgee.  A  triangular  or  swallow-tailed  flag  used  as 
a  distinguishing  pennant  by  yachts  and  mer- 
chant vessels.  In  some  cases  it  bears  the  name 
of  the  vessel,  in  others  the  initials  or  some  device 
of  the  company  or  firm  owning  or  operating  the 
vessel. 

Burners.  Men  who  operate  gas  torches  which  sever  or 
trim  material  by  burning  it  away  or  which  heat  the 
edges  of  a  joint  so  they  flow  together  and  unite  to 
form  one  piece. 

Burners,  Boiler  Oil.   See  Oil  Burners. 

Burring  Machine.  A  machine  designed  to  remove 
burrs  from  hot  pressed  nuts. 

Burton.  A  tackle  used  for  various  purposes,  as  for 
hoisting  a  topsail  aloft,  supporting  a  yard,  etc.  A  top- 
burton  is  hooked  to  a  topmast  pendant  and  used  for 
setting  up  rigging,  for  securing  lower  yards  when 
rigged  for  handling  weights,  and  for  any  other  pur- 
pose requiring  a  tackle  placed  aloft.  It  is  usually 
rove  as  a  lufT,  with  a  fall  of  sufiicient  length  to  be 
led  out  on  deck  when  the  lower  block  is  at  the  deck. 
The  fall  of  the  main  top-burton  is  the  longest  piece 
of  running  rigging  on  a  vessel. 

Bus  Bar.  An  electrical  conductor.  A  metal  bar  of  low 
electrical  resistance  commonly  used  on  the  rear  of 
power  switchboards  for  carrying  current  between 
electrical  apparatus. 

Bushelled  Steel.  Described  under  Steel  and  Iron. 

Bushelled  Steel  Bars.   Described  under  Steel  and  Iron. 

Bushelling.    Described  under  Steel  and  Iron. 

Bushing,  Stem  Tube.   See  Stern  Tube  Bushing. 

Butt  Joint.   See  Joint,  Butt. 

Butt  Plate.   See  Plate,  Butt. 

Butted  Frames.   See  Frames,  Butted. 

Butterfly  Valve.   Sec  Valve,  Butterfly. 

Buttocks.  The  traces  formed  by  the  intersections  of 
longitudinal  vertical  planes  parallel  to  the  central 
longitudinal  vertical  plane  of  the  ship,  with  the  for- 
ward and  after  surface  of  the  ship's  hull.  These 
traces  when  occurring  in  the  forebody  are  called  bow 
lines,  and  when  in  the  afterbody,  buttock  lines.  How- 
ever, the  term  buttocks  is  often  used  to  denote  both 
bow  and  buttock  lines. 

Pages  470,  471,  473;  Plates  XXX,  XXXI. 

Butts,  Shift  of.  A  term  applied  to  the  arrangement 
of  the  butt  joints  in  plating.  These  joints  in  shell 
plating  should  be  so  shifted  that  the  adjacent  strakes 
of  plating  have  their  butts  at  least  two  frame  spaces 
apart.  Also  the  butts  in  any  frame  space  for 
the  complete  number  of  strakes  should  be  made 
as  few  as  possible,  say  every  six  or  seven  strakes. 

Butt  Straps.  A  term  applied  to  a  strip  of  plate  serv- 
ing as  a  connecting  strap  between  the  butted 
ends  of  plating.  The  strap  connections  at  the  sides 
are  called  seam  straps. 

Butted  Frames.   See  Frames,  Butted. 
Buttock.    The  rounded  portion  of  the  lower  stern. 
This  term  is  also  applied  to  fore  and  aft  sections 
on  the  line  plan. 


By-Pass  Valve.   See  Valve,  By-Pass. 
By  the  Board.   Overboard,  over  the  side,  off  the  decks 
and  into  the  water. 

C 

Cabin.  The  interior  of  a  deck  house,  usually  the  space 
set  aside  for  the  use  of  officers  and  passengers. 

Cabinet,  Metallic  or  Wood.  A  piece  of  furniture  used 
for  holding  clothing  and  other  objects.  When  made 
of  metal  it  is  generally  finished  off  to  resemble  wood. 

Cable.   See  Rope  Definitions. 

Cable-Laid  Rope.   See  Rope,  Cable-Laid. 

Cable  Length.  A  rough  measure  of  distance  equal  to 
about  six  hundred  feet. 

Cable  Molding.  A  molding  often  used  in  decorating  a 
vessel's  stern.  It  is  carved  to  simulate  the  appear- 
ance of  a  rope. 

Cables,  Electric.   See  Electric  Wires  and  Cables. 

Cadmium.    Described  under  Metals. 

Caisson.  A  watertight  structure  used  for  raising  sunken 
vessels  by  means  of  compressed  air. 

Calibre.  A  term  applied  to  the  inside  diameter  of  a 
cylinder,  tube  or  pipe. 

Calipers.  A  gauge  having  two  arms  of  equal  length 
operating  on  a  hinged  joint,  and  used  to  measure 
and  transfer  dimensions,  without  the  use  of  figures,, 
on  machine  or  wood  work. 

Calked  Deck.   See  Deck,  Calked. 

Calkers.  (Steel.)  Workmen  who  secure  the  water- 
and  oil-tightness  of  joints  in  steel  ships  by  swag- 
ing the  metal  into  the  openings  between  plates  or 
other  parts.  (This  work  is  generally  done  with  suit- 
able tools  driven  by  compressed  air.) 

(Wood.)  Workmen  who  open  the  seams  between 
the  planks  and  drive  in  oakum  or  cotton  to  make 
them  watertight. 

Calking.    To  make  ^vatertight  by  swaging  the  sight 
edges  or  shapes  or  plates  riveted  in  place.   In  wood 
work  to  make  watertight  by  filling  the  scams  with 
oakum. 
Pages  781,  784,  788,  790. 

Calking  Box.   A  calker's  kit  box. 

Calking  Iron.  A  tool  used  for  driving  oakum  inta 
seams. 

Calking  Hammer,  Pneumatic.    A  light  machine  oper- 
ated by  compressed  air.  in  which  a  calking  tool  with 
its  shank  having  a  sliding  fit  in  the  bore  of  the  ma- 
chine is  given  very  rapid,  short  and  powerful  strokes. 
Pages  781,  784.  788,  790. 

Calking  Mallet.  A  wooden  mallet  used  for  striking  the 
calking  tool  when  calking  a  wooden  vessel. 

Calking  Pitch.   See  Glue,  Marine. 

Calling  Systems,  Code.   See  Code  Calung  Systems. 

Calorimeter.  An  instrument  used  to  determine  the 
moisture  content  of  steam. 

Cam.  A  surface  made  up  of  a  series  or  combination  of 
inclined  planes  to  which  rotary  motion  is  imparted  by^ 
means  of  the  shaft  on  which  carried. 

The  cam  action  may  take  place  either  in  a  plane 
perpendicular  to  the  she  ft  axis  or  in  a  plane  paraller 
thereto. 

Cams  are  generally  constructed  of  hard  steel  to  in- 
sure good  wearing  qualities. 
Cam  Shaft.    A  shaft  designed  to  carry  and  actuate- 
cams. 

Camber.  Round  of  Beam.  The  weather  decks  of  ships- 
are  rounded  up  or  arched  in  an  athwartship  direc- 
tion for  the  purpose  of  draining  any  water  that  may- 
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fall  on  them  to  the  sides  of  the  ship  where  it  can 
be  led  overboard  through  scuppers. 

This  arching  or  rounding  up  is  called  the  camber 
or  round  of  beam  and  is  expressed  in  inches  in  con- 
nection with  the  greatest  molded  breadth  of 
the  ship  in  feet,  thus  "the  main  deck  has  a  camber 
of  10"  in  Aff^r 

It  is  measured  at  the  center  line  of  ship  at  the 
greatest  molded  breadth  and  is  the  distance  from 
the  chord  to  the  top  of  the  arch. 

The  amount  of  camber  is  a  varying  quantity. 
The  Rules  of  American  Bureau  of  Shipping  give 
the  camber  as  two  one  hundredths  of  the  molded 
breadth,  while  those  of  Lloyd's  Register  say  the 
camber  should  be  about  one-quarter  of  an  inch  per 
foot  of  length  of  beam. 

The  camber  for  the  shorter  beams  is  similar  to 
that  of  the  longest  and  is  found  by  applying  the 
length  of  the  shorter  to  that  of  the  camber  curve 
of  the  longest  with  their  center  line  spots  coincid- 
ing, that  is,  one  half  of  the  shorter  is  on  each  side 
of  the  center  of  the  longest.  When  so  appHed  the 
ends  of  the  shorter  are  a  certain  distance  above 
the  chord  of  the  arch  and  this  tends  to  lift  the 
line  of  the  deck  at  side  at  the  ends  of  the  ship  a 
distance  equal  to  the  camber.  This  explains  why 
a  cambered  deck  with  no  sheer  along  its  center  line 
will  have  sheer  at  the  sides. 

The  camber  may  be  laid  off  as  the  arc  of  a 
circle  or  as  part  of  a  parabola. 

The  following  are  given  as  examples  of  each 
method : 


1.  To  lay  off  a  circular  camber. 

Let  AB  represent  the  half  beam,  and  AC  the 
camber;  complete  the  rectangle  ABCD;  divide 
AB  and  BD  into  the  same  number  of  equal  parts; 
draw  straight  lines  from  C  to  the  points  of  division 
on  BD;  from  the  points  of  division  of  AB  draw 
lines  perpendicular  to  the  lines  from  C;  the  points 
of  intersection  on  the  lines  from  C  will  be  points 
on  the  desired  curve. 

2.  To  lay  off  a  parabolic  camber. 


Draw  AB  equal  to  the  half  breadth  and  AD  equal 
to  the  camber;  complete  the  rectangle  ABCD;  di- 
vide AB,  DC  and  BC  into  the  same  number  of 
equal  parts;  from  D  draw  straight  lines  to  the 
points  of  division  on  BC;  join  the  points  of  division 
of  AB  and  DC;  then  a  curve  drawn  through  the 
points  of  intersection  as  shown  will  be  the  desired 
curve. 

Camel.  A  float  used  for  helping  vessels  over  sand  bars 
and  the  like.  The  process  of  usage  is  as  follows: 
the  camel  is  flooded  and  sunk  alongside  the  vessel 
to  be  raised.  In  its  sunken  position  it  is  secured  to 
the  vessel,  after  which  the  water  is  pumped  from 


the  camel,  thus  supplying  additional  buoyancy 
which  raises  the  vessel. 

Candle-power.  The  practical  unit  of  the  luminous  in- 
tensity of  sources  of  light.  The  unit  of  Candle  Power 
is  derived  from  the  standard  maintained  by  the  Bureau 
of  Standards  at  Washington.  D.  C. 

Cant.  A  term  in  general  use  by  shipwrights  signifying 
an  inclination  of  an  object  from  a  perpendicular; 
to  turn  anything  so  that  it  does  not  stand  perpen- 
dicularly or  square  to  a  given  object. 

Cant  Beam.   See  Beam,  Cakt. 

Cant  Body.  That  portion  of  a  vessel-'^'- body  either 
forward  or  aft  in  which  the  plane^'of  the  frames 
are  not  at  right  angles  to  the  c^rnt^r  line  of  the 
ship. 

Cant  Frames.   See  Frames,  Cant. 

Cant  Hook.  A  lever  fitted  with  a  hook,  used  for  turn- 
ing or  slewing  heavy  articles,  especially  timbers. 
The  lower  end  of  the  lever  is  sometimes  shod  with 
pointed  metal. 

Canvas  Covered  Deck.    See  Deck,  Canvas  Covered. 

Canvas  Preservatives.   See  Paint. 

Cap  Screw.   See  Screw,  Cap. 

Capacity.  The  measure  of  power  to  receive  or  con- 
tain or  the  measure  of  ability  to  exert  power.  Il- 
lustrations:  A  hold  of  five  hundred  tons  "capacity." 
A  crane  of  ten  tons  "capacity." 

Capacity,  Boiler.   See  Boiler  Capacity. 

Capacity,  Current  Carrying,  of  Wires.  See  Current 
Carrying  Capacities  of  Wires. 

Capacity,  Electrostatic.  The  capacity  of  a  condenser 
is  the  quantity  of  electric  charj^c.  measured  in  cou- 
lombs, that  it  will  hold  per  volt  pressure.  The  unit 
of  capacity  is  the  Farad. 

Capacity  Plan.   A  plan  of  a  vessel  outlining  the  spaces 
available  for  cargo  and  containing  capacity  lists  for 
such  spaces  and  a  gage  showing  deadweight  capacities 
for  the  vessel  at  varying  drafts  and  displacements. 
Pages  406,  407,  408,  414,  415.  441. 

Capping  or  Nosing.  A  term  applied  to  a  molding  used 
in  covering  over  the  joints  in  joiner  work. 

Capstan  Bar.  A  hard  wood  or  steel  bar  used  in  turn- 
ing a  capstan  by  hand. 

Capstan,  Electric.  See  Cap.stan,  Steam.  A  power 
driven  capstan  in  which  the  electric  motor  replaces 
the  sicam  engine.  The  motor  may  he  connected  di- 
rectly or  by  means  of  reduction  gearing  to  the  capstan 
shaft. 
Pages  851,  854,  959. 

Capstan  Foundation.  A  term  applied  to  a  seating  pre- 
pared for  a  capstan.  This  seating  is  usually  con- 
structed by  reinforcing  the  deck  with  a  thicker  or 
extra  plate  with  bars  worked  between  the  deck 
beams  beneath. 

Capstan,  Steam.  A  vertical  drum  or  barrel  operated 
by  a  steam  engine  and  used  for  handling  heavy  anchor 
chains,  heavy  hawsers,  elc. 

The  engine  is  usually  non-reversing  and  transmits 
its  power  to  the  capstan  shaft  through  a  worm  and 
worm  wheel.  The  drum  is  fitted  with  pawls  to  pre- 
vent overhauling  under  the  strain  of  the  hawser  or 
chain  when  the  power  is  shut  off.  The  engine  may  be 
disconnected  and  the  capstan  operated  by  hand  through 
the  medium  of  capstan  bars. 
Pages  391.  854,  855.  862.  863. 

Carbon  Black.    See  Paint. 

Carbon  Tool  Steel.   See  Steel  and  Iron. 

Carbureter.    See  Gas  Engine.  Carbiretep. 
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Careen.  To  incline  from  the  upright  either  by  the 
elements  or  mechanically  for  the  purpose  of  mak- 
ing repairs. 

Cargo.   Merchandise  or  goods  accepted  for  transporta- 
tion by  ship. 
Cargo,  Deck.   See  Deck,  Cargo. 
Cargo  Hatch.   See  Hatch,  Cargo. 
Cargo  Hoist  See  Winch. 

Cargo  Hold  Bulkhead.   See  Bulkhead,  Cargo  Hold. 

Cargo  Mat.  A  mat,  usually  square  in  form,  used  to 
protect  the  deck  covering,  locally,  when  taking 
stores,  ammunition,  etc.,  on  board.  In  its  construc- 
tion, manila  rope  is  generally  used.  The  strands 
being  unlaid  are  hung  over  a  jackstay  on  either 
side,  carried  around,  tied,  and  tucked  to  conform 
to  the  contour  of  the  mat.  The  surface  then  is 
thrummed  to  produce  a  cushioning  effect. 

Cargo  Net.  A  square  net  made  in  various  sizes  of 
manila  rope  or  chain  and  used  in  conjunction  with 
the  vessel's  hoisting  appliances  such  as  davits,  boat 
cranes,  etc.,  together  with  the  necessary  tackles, 
in  hoisting  stores,  ammunition,  etc.,  aboard  ship. 
The  outer  edges  of  rope  nets  are  formed  by  a  con- 
tinuous jackstay  around  the  net  with  a  bight  or 
sling  formed  at  each  corner  by  seizing  the  two 
parts  together.  The  meshes  are  made  by  crossing 
two  sets  of  ropes  at  right  angles  to  each  other  and 
to  the  jackstay,  the  ends  stuck  through  the  jack- 
stay,  a  round  turn  taken  and  spliced  into  its  own 
part.  At  the  crossings  one  rope  is  pulled  through 
the  other  under  one  strand  and  alternately  hitched 
to  right  and  left. 
Pages  825.  879. 

Cargo  Port.   See  Port,  Cargo. 

Cargo  Reflector.    See  Reflector,  Cargo. 

Carlines.  A  term  applied  to  short  fore  and  aft  beams 
running  under  the  deck  beams  or  intercostal  be- 
tween them. 

Carlines,  Beam.   See  Beam  Carlines. 

Carlines,  Hatch.   See  Hatch  Carlines. 

Carpenter  (Ship).  A  woodworker  who  does  the  heav- 
ier and  rougher  wood  work.  In  steel  shipbuilding 
he  sets  the  keel  blocks  and  ribbands,  builds  stages, 
places  the  launching  ways  and  packing. 

Carrier,  Rudder.   See  Rudder  Carrier. 

Carrsring  Dog.  A  tool  with  its  end  so  shaped  that  it 
can  be  slipped  over  the  edge  of  a  plate  or  shape 
to  facilitate  its  handling. 

Casemate  Armor.  An  armored  bulkhead  or  belt  fitted 
on  a  naval  vessel.  It  may  be  pierced  by  gun  ports. 
Ordinarily  this  armor  is  of  less  thickness  than  the 
main  side  belt  and  is  fitted  cvbove  the  latter. 

Casing,  Boiler  Room.  The  partition  or  walls  enclosing 
the  space  above  the  boiler  room  in  the  way  of  the 
boiler  hatch.  This  casing  should  form  a  trunk  of 
sufficient  size  to  allow  the  installation  and  removal 
of  the  boilers,  and  also,  when  the  boilers  are  in 
position,  to  accommodate  the  smoke  stack  and 
ventilator  cowls  that  lead  to  the  boiler  room. 

Doors  are  fitted  in  the  casing  at  the  deck  levels 
which  give  access  to  gratings  and  ladders  leading 
down  into  the  boiler  room. 

The  top  of  the  casing  should  project  well  above 
the  weather  deck  where  there  is  no  superstructure 
and  should  be  carried  up  through  the  superstruc- 
ture where  one  is  erected. 
Page  515. 


Casing,  Deck  Piping.    Covering  plates  built  over  ex- 
.  posed  deck  piping  for  protection. 

Pages  638  to  642.  .  .  .  ; 

Casing,  Engine  Room.  The  partitions  or  walls  enclos- 
ing the  space  above  the  engine  room  in  the  way  of 
the  engine  room  skylight  and  hatchway.  The  cas-. 
ing  forms  a  trunk  suitable  for  access,  light  and  ven- 
tilation. At  the  top  of  the  casing  a  skylight  with 
hinged  covers  is  fitted  through  which  the  heat  from 
the  engine  room  escapes.  Doors  are  fitted  in  the 
casing  at  the  deck  levels  which  give  access  to  grat- 
,  ings  and  ladders  leading  down  into  the  engine 
'  room. 

Care  should  be  taken  that  the  engine  room  cas- 
'*  ing  encloses  a  space  sufficiently  large  to  provide 
for  installing  the  engines  and  for  lifting  the  cylin- 
der covers  where  reciprocating  engines  are  used. 
Portable  strong  beams  are  fitted  in  the  casing  trunk 
to  compensate  for  the  opening  and  for  convenience' 
in  lifting  covers,  etc.  '  ' 

The  top  of  the  casing  should  project  well  above 
the  weather  deck  where  there  is  no  superstructure 
and  should  be  carried  up  through  the  superstruc- 
ture where  one  is  erected. 

Page  515. 

Casing,  Turbine.    See  Turbi.xe.  Cylinder  or  Casing. 

Cast  Iron.    Described  under  Steel  and  Iron. 

Cast  Steel  Wire  Rope.   See  Rope,  Cast  Steel  Wire. 

Casting  Bow.   See  Stem. 

Casting,  Stem.    See  Stern  Frame. 

Castings.  Metal  frames,  gears,  housings,  etc.,  made 
by  pouring  molten  metal  into  forms  and  allowing  to 
cool.  Stems,  stern  frames,  struts,  stern  tu])es,  bitts, 
chocks,  turbine  casings,  cylinders,  gear  wheels,  etc., 
arc  some  of  the  castings  common  in  ship  work. 
Pages  823,  890,  873. 

Castors,  Plate.  A  plate  castor  is  essentially  a  wheel 
mounted  in  such  a  manner  on  a  post,  about  two 
feet  high,  that  it  is  free  to  turn  on  its  own  axis  or 
around  the  axis  of  the  post.  On  a  series  or  bed  of 
such  plate  castors,  ship  plates  in  the  course  of 
construction  can  be  easily  rolled  and  handled  by 
a  small  number  of  men  during  the  shearing,  punch- 
ing and  forming  operations. 

Plates  may  be  handled  with  these  castors  with- 
out the  use  of  overhead  cranes,  thus  materially  re- 
ducing the  labor  required.  The  use  of  plate  cas- 
tors as  a  means  of  handling  steel  plates  has  been 
customary  in  large  steel  mills  for  the  past  twenty- 
five  years,  but  they  have  only  been  recently  applied 
to  shipyard  use. 

To  perform  its  function  properly,  the  head  of  a 
plate  castor  must  turn  very  easily  in  the  direction 
the  plate  is  moving  and  the  wheel  must  operate 
with  a  minimum  of  eflfort.  For  this  reason  the 
head  and  wheel  of  plate  castors  are  mounted  on 
small  but  strong  roller  bearings. 

They  arc  economical  and  if  properly  constructed 
are  a  material  aid  in  reducing  the  labor  necessary 
for  manipulation  of  ship  plates  of  all  sizes. 
Page  739. 

Cat  Davit.   See  Davit.  Cat. 

Cat  Head.  A  term  applied  to  a  short  beam  or  support 
protecting  over  the  s'des  of  a  vessel  at  the  bow  for  the 
purpose  of  taking  the  cat  tackle. 

Cat  Hook.  A  term  applied  to  a  hook  used  in  picking 
up  an  anchor  after  it  is  brought  to  the  surface. 
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Cat  Tackle.  A  tackle  used  in  raising  an  anchor  from 
the  surface  of  the  water  or  from  under  the  hawse  pipe. 

CaviL  A  large  piece  of  timber  fastened  to  the  forward 
or  after  bitts  about  midway  between  the  base  and  top 
forming  a  cleat. 

Cavitation.  The  breaking  down  of  the  continuous 
stream  lines  flowing  through  a  propeller.  Cavita- 
tion takes  place  at  high  speed  due  to  the  inability 
of  the  water  to  flow  into  the  wheel  as  rapidly  as  it 
is  forced  astern. 

Ceilers  or  Flankers.  Wood  workers,  carpenters  who 
fit  the  planking  on  the  inside  and  outside  of  the 
frames  of  a  wooden  vessel. 

Ceiling.  A  term  applied  to  the  planking  with  which 
the  inside  of  a  vessel  is  sheathed.  Also  applied  to 
the  sheet  metal  or  wood  sheathing  in  quarters  and 
storerooms. 

Ceiling,  Floor.  Planking  fitted  on  top  of  the  floors  or 
double  bottom  in  the  cargo  holds. 

The  American  Bureau  of  Shipping  requires  that 
close  ceiling  in  vessels  with  single  bottoms  is  to  be 
fltted  on  the  floors  and  up  to  the  upper  turn  of  bilge; 
the  ceiling  should  not  be  less  than  T  thick  in  ves- 
sels under  200  feet  length,  254"  from  200  to  250  "feet, 
nor  IVi*  in  vessels  of  greater  length.  The  ceiling 
is  to  be  laid  in  hatches  on  the  flat  floors,  or  other 
convenient  arrangements  are  to  be  made  for  easy  re- 
moval when  required  for  cleaning,  painting  and  in- 
spection of  the  bottom.  In  vessels  with  double  bot- 
toms, close  ceiling  is  to  be  laid  from  the  margin  plate 
to  the  upper  part  of  bilge,  .so  arranged  as  to  be  readily 
removed  for  inspection  of  limbers;  ceiling  is  to  be  laid 
imder  all  hatchways  or  the  thickness  of  the  plating  is 
to  be  increased  .10^  in  thickness.  Ceiling  on  top  of 
double  bottom  plating  is  to  be  laid  on  top  of  IJ^* 
battens,  for  drainage  purposes,  or  is  to  be  bedded  in 
a  substantial  body  of  mixed  tar  and  cement  or  other 
suitable  covering. 

In  vessels  regularly  engaged  in  trades  where  the 
cargo  is  handled  by  grabs,  steam  shovels,  and  similar 
mechanical  appliances,  it  is  recommended  that  flush 
tank  top  plating  be  adopted  throughout  the  cargo 
spaces;  that  the  plating  be  increased  .20*  in  thick* 
ness;  that  the  least  thickness  be  .50*  in  association 
with  24-inch  frame  spacing  and  .74"  with  36-inch  frame 
spacing;  intermediate  minima  should  be  adopted  for 
intermediate  spacings. 

Ceiling  Hold.  A  term  applied  to  thick  strakes  of  plank- 
ing fastened  to  the  inside  flanges  or  edges  of  the 
framing  in  the  cargo  holds. 

Cementing.  The  American  Bureau  of  Shipping  re- 
quires that  the  bottom,  including  the  lower  turn  of 
bilge,  is  to  be  protected  with  Portland  cement  or 
other  approved  material,  efficiently  covering  the  plates, 
frames  and  rivet  heads.  Portland  cement  is  to  be 
mixed  with  sharp,  fresh  water  sand  or  other  satis- 
factory substance,  in  the  proportion  of  about  one 
part  of  cement  to  two  of  sand;  free  exposure  to  the 
air  should  be  provided  while  setting;  the  thickness  at 
edges  is  not  to  be  less  than  three-quarters  of  an  inch. 

Cement  washing  inside  of  tanks  may  be  adopted 
instead  of  painting,  if  the  owners  approve;  in  which 
case  at  least  two  coats  are  to  be  given  to  all  the 
material  inside  the  tank;  the  first  coat  is  to  be  moder- 
ately thin  and  applied  carefully,  so  as  to  thoroughly 
cover  every  part. 
The  top  plating  of  tanks,  where  ceiled,  is  to  be 


covered  with  Stockholm  tar  put  on  hot,  and  well 
sprinkled  with  cement  powder. 

Center  Board.  A  heavy  sUrb  of  wood  or  metal  fitted 
in  a  vertical  slot  on  the  center  line  of  a  sailing 
boat.  It  can  be  raised  or  lowered  and  when  low- 
ered it  projects  below  the  keel  keeping  the  boat 
from  slipping  to  leeward. 

Center  Line  Bulkhead.   See  Bulkhead,  Center  Line.' 

Center  of  Buoyancy.  The  geometric  center  of  gravity 
of  the  immersed  volume  of  the  displacement  or  of 
the  displaced  water. 

It  is  determined  solely  by  the  shape  of  the  un- 
derwater body  of  the  ship  and  has  nothing  to  do 
with  the  center  of  gravity  of  the  ship. 

Center  of  Buoyancy,  Longitudinal.  The  location  longi- 
tudinally of  the  center  of  buoyancy  is  usually  stated 
as  a  distance  either  forward  or  aft  of  the  middle 
perpendicular. 

Center  of  Buoyancy,  Vertical  The  distance  in  a  ver- 
tical direction  of  the  center  of  buoyancy  measured 
from  a  given  reference  line,  frequently  the  bottom 
of  the  vessel's  keel,  though  sometimes  the  plane 
of  the  designed  water  line. 

Center  of  Effort.  Term  generally  used  in  connection 
with  sails,  meaning  the  center  of  the  application  of 
wind  pressure  against  the  sail  area.  Ordinarily  no 
allowance  is  made  for  variation  in  wind  pressure 
over  the  sail  and  the  center  of  effort  is  assumed  to 
be  the  center  of  gravity  of  the  sail  area. 

Center  of  Floatation.  That  point  about  which  a  vessel 
rotates  when  slightly  inclined  in  any  direction  from 
her  free  position  of  equilibrium  by  the  action  of  an 
external  force  without  change  in  her  displacement. 
The  center  of  floatation  is  coincident  with  the  center 
of  gravity  of  the  water  plane  of  the  vessel  in  her 
initial  condition. 

Center  of  Gravity.   The  point  at  which  the  combined 
weight  of  all  the  individual  items  going  to  make  up 
a  vessel's  total  weight  may  be  considered  as  con- 
centrated. 
Pages  161,  162. 

Center  of  Gravity,  Longitudinal.  The  location  of  the 
center  of  gravity  as  regards  its  longitudinal  posi- 
tion, usually  stated  as  a  distance  either  forward 
or  aft  of  the  midship  frame  or  the  middle  perpen- 
dicular. 

Center  of  Gravity,  Vertical  The  location  of  the 
center  of  gravity  as  regards  its  vertical  position,  usually 
stated  as  a  distance  above  the  base  line  or  bottom  of 
keel. 

Center  of  Lateral  Resistance.  That  point  through 
which  a  single  force  could  act  producing  an  effect 
equal  to  the  total  lateral  resistance  of  the  vessel. 
The  center  of  lateral  resistance  is  ordinarily  as- 
sumed to  be  coincident  with  the  center  of  gravity 
of  the  central  immersed  longitudinal  plane. 

Center  of  Pressure.  That  point  in  a  sail  or  an  im- 
mersed plane  surface  at  which  the  resultant  of  the 
combined  pressure  forces  act.  The  center  of  pres- 
sure on  a  sail  is  the  point  at  which  the  resultant 
of  the  wind  pressure  acts  and  the  center  of  pres- 
sure on  a  rudder  is  a  point  at  which  the  resultant 
of  the  water  pressure  acts. 

Centering  Machine.  A  machine  designed  to  drill  and 
ream  centre  of  work  for  a  lathe  or  grinder. 

Central  Lateral  Plane.  The  immersed  longitudinal 
vertical  middle  plane  of  a  vessel 
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Centrifugal  Pump.   See  Pump.  Centrifugal. 

Chafe.  To  destroy  or  wear  away  by  rubbing  or 
abrasive  action. 

Chafing  Plate.  A  plate  worked  around  the  lower  edges 
of  hatch  beams  or  carlines  to  prevent  wear  on  the 
hoisting  ropes.  Also  applied  to  plates  fitted  on 
the  forecastle  deck  under  the  anchor  chains. 

Chain.   See  Equipment. 

Chain,  Cast  Steel.   The  American  Bureau  of  Shipping 
permits  the  use  of  cast  steel  stud  link  chain  when  made 
in  accordance  with  the  specifications  given  in  their 
rules. 
Page  882. 

Chain,  Close  Link.    Sometimes  known  as  short  link 
chain.   Chain  in  which  the  links  are  so  short  relative 
to  their  width  that  studs  cannot  be  fitted. 
Pages  350,  876.  877,  880. 

Chain  Compressor.  A  forging  fitted  below  the  upper 
deck  and  pinned  r.t  one  end  to  the  deck  casting  at  the 
head  of  the  chain  pipe  or  to  the  ship's  structure  near 
by.  At  the  other  end  of  the  shank  an  eye  is  worked 
for  the  attachment  of  a  tackle.  The  controller  is  so 
located  that  the  application  of  force  by  tackle  or  other 
mecJis  at  the  eye  controls  or  stops  entirely  the  passage 
of  the  chain  by  forcing  it  against  the  chain  pipe. 

Chain  Controller.  A  device  located  on  deck  between 
the  windlass  and  the  hawsepipe  in  line  with  the  anchor 
chain.  The  compressor  consists  of  a  heavy  cast  or 
forged  bed  shaped  to  receive  a  link  of  the  anchor 
chain  and  a  lever  so  arranged  as  to  force  the  chain 
into  the  bed  at  the  will  of  the  operator. 

This  device  is  termed  a  chain  compressor  in  the 
merchant  service. 

Chain  Hoist.   A  differential  block  and  chain  fall  oper- 
ated by  an  endless  chain.  Chain  hoists  are  used  for 
raising  heavy  weights  about  a  shop  and  weights  like 
cylinder  heads,  auxiliaries,  etc.,  aboard  ship. 
Page  797. 

Chain  Lockers.  Spaces  or  compartments  intended  for 
stowage  of  the  anchor  chains.  They  are  usually  lo- 
cated in  the  fore  hold  directly  underneath  the  wind- 
lass with  chain  pipes  connecting  them  to  the  anchor 
deck  under  the  wildcats. 
Page  486. 

Chain  Pipe.  A  pipe  generally  of  cast  iron,  though 
sometimes  of  wrought  iron  or  mild  steel,  leading  from 
the  upper  deck  bolster  to  the  chain  locker  for  the  pur- 
pose of  handling  the  anchor  chain.  At  its  lower  end 
it  is  fitted  with  a  half  round  or  so  shaped  as  to  pre- 
vent the  chafe  of  the  chain  when  running  out. 

Chain  pipes  are  usually  set  at  an  angle  to  the  vertical 
in  order  to  minimize  the  noise  made  by  the  chain 
swinging  against  the  chain  pipe  with  the  vessel's  roll. 

Chain,  Stud  Link.  Chain  in  which  each  link  has  a  short 
distance  piece  (known  as  a  stud)  worked  at  its  mid- 
Icngth  at  right  angles  with  its  major  axis.   This  is 
done  in  order  to  maintain  the  link  shape. 
Pages  872,  874,  875,  880,  881,  882. 

Chain  Stopper.  .\  device  used  to  secure  the  chain  cable 
when  riding  at  anchor,  thereby  relieving  the  strain  on 
the  windlass  and  for  securing  an  anchor  in  the  hous- 
ing position  in  the  hawse  pipe. 

Stoppers  differ  widely  in  construction.  For  the 
smaller  cables  they  are  of  rope,  usually  hemp,  with  a 
stopper  knot  or  an  iron  toggle  in  the  outer  end  and  a 
lanyard  for  lashing  to  the  cable.  For  larger  cables 
wire  rope  is  used  in  lieu  of  hemp,  while  for  the  largest 
cables  the  stoppers  arc  of  heavy  chain  fitted  with  slip 


hooks  and  turnbuckles  for  adjusting  and  for  equalizing 
the  strain  when  more  than  one  stopper  is  attached  to 
a  cable. 

According  to  its  use  a  chain  stopper  is  termed  a 
"riding  stopper"  or  a  "housing  stopper."   The  inner 
,  end  of  the  stopper  is  attached  to  a  deck  pad  by  means 
of  a  shackle  or  lashing. 
'   Pages  691,  859. 

Chain  Ticrcrs.  The  men  who  stow  the  chain  cables  as 
they  are  paid  down  into  the  chain  locker.  The 
chains  are  arranged  regularly  in  symmetrical  long 
flakes  in  a  fore  and  aft  direction.  The  tierers  use 
chain-hooks  and  hook-ropes  and  in  some  cases 
tackles  in  performing  their  work.  Some  cables 
are  too  heavy  to  be  handled  by  tierers  and  are 
stowed  in  deep  and  narrow  lockers,  where  the  chain 
is  allowed  to  assume  any  position  as  it  is  paid 
down. 

Chamfer.   To  bevel. 

Channel  Bar.  A  rolled  shape,  generally  of  mild  steel, 
having  a  cross  section  shaped  like  that  of  an  I-beam 
from  which  both  flanges  on  the  same  side  of  the  web 
have  been  cut  even  with  that  face  of  the  web. 

In  ship  work  it  is  used  for  frames,  deck  beams, 
bulkhead  stiffeners,  etc. 

The  size  denoted  by  dimensions  of  cross-section 
and  weight  per  running  foot. 

Channel  Bar,  or  Channel  Frame.  See  Frame,  Channel 
Bar. 

Charlie  Noble.    The  hood  of  the  galley  smoke  pipe, 
sometimes  used  to  mean  the  entire  smoke  pipe 
including  the  hood. 
Page  582. 

Chart.  In  general,  a  map  showing  the  contour  of 
coasts,  the  location  of  shoals,  rocks,  soundings,  etc. 

There  are  many  charts  which  do  not  fall  strictly 
within  the  above  definition,  such  as 

Charts  of  the  inclination, 

Great  circle  charts, 

Heliographic  charts. 

Physical  charts. 

Selenographic  charts. 

Variation  charts. 
Chart  House.  A  house  on  or  near  the  bridge,  provided 
with  stowage  for  navigation  charts  and  facilities 
for  their  use. 

Pages  585,  586. 
Chasers.  A  term  sometimes  applied  to  assistants  to 
the  yard  or  shop  superintendent.  Their  functions 
are  to  see  that  the  work  is  promptly  started,  that 
the  proper  sequence  of  the  steps  involved  is  taken, 
and  that  the  work  is  not  interrupted.  Also  called 
Runners.  See  Procressman. 
Check  Line.  An  auxiliary  line  used  only  for  checking 
dimensions. 

Check  Pin.  A  pin  designed  for  securing  the  crank 
pin  against  turning.  It  is  usually  of  steel  and  fitted 
into  the  crank  web. 

Check  Ring.  A  protective  ring.  Usually  fitted  to  pre- 
vent the  working  loose  of  another  part. 

Check  Rope.   See  Rope,  Check. 

Check  Valve.   See  Valve,  Check. 

Checks.  A  term  applied  to  cracks  or  openings  in  the 
grain  of  wood  caused  by  shrinkage  of  the  material 
in  the  process  of  drying.  The  checks  are  not  con- 
tinuous and  vary  in  depth  from  about  one  sixteenth 
of  an  inch  to  the  entire  thickness  of  the  wood. 

Cheek  Block.  See  Block,  Cheek. 
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Cheeks  of  a  Block.   The  outer  sides  of  the  frame. 
China  Wood  Oil.   See  Paint. 

Chine.  The  line  formed  by  the  intersection  of  side  and 
bottom  in  ships  having  straight  or  slightly  curved 
frames. 
Plate  XXX, 

Chinese  Blue.   See  Paint. 

Chinsing.  The  inserting  of  oakum  or  cotton  between 
plank  edges  of  boats. 

Chipper.  A  workman  who  cuts  or  trims  away  the  edges 
of  plates,  shapes,  castings  or  forgings,  either  by 
hand  or  by  pneumatic  tools. 

Chipping  may  be  necessary  in  order  to  secure  a 
good  calking  edge  or  for  fitting  or  finishing  purposes. 

Chipping  Hammer,  Pneumatic.   A  light  machine  oper- 
ated by  compressed  air,  in  which  a  chipping  tool  with 
its  shank  having  a  sliding  fit  in  the  bore  of  the  ma- 
chine is  given  very  rapid,  short  and  powerful  strokes. 
Pages  781,  784,  788,  790. 

Chisel  Mortising  Machine.    See  Mortising  Machine. 

Chock.  A  term  applied  to  oval  shaped  castings,  either 
open  or  closed  on  top,  and  fitted  with  or  without 
rollers,  through  which  hawsers  and  lines  are  passed. 

Also  applied  to  blocks  of  wood  used  as  connecting 
or  reinforcing  pieces,  to  blocks  of  wood  used  as  fill- 
ing pieces,  and  to  supports  for  life  boats. 
Pages  546,  688,  689. 

Chock,  Boiler.   See  Boiler  Chock. 

Chock,  Boom.    A  block  of  wood  shaped  to  receive  a 
boom  and  used  as  a  rest  when  the  boom  is  stowed 
and  not  in  use. 
Pages  335,  337. 

Chock,  Bow.  A  wedge  shaped  piece  of  timber  used  as 
an  abutment  for  the  bowsprit. 

Chock,  Closed.  A  term  applied  to  oval  shaped  castings, 
through  which  hawsers  or  lines  are  passed,  having 
no  opening  in  the  top. 

Chock,  Open.  A  term  applied  to  an  oval  shaped  cast- 
ing used  for  passing  hawsers  or  lines  through  and 
having  the  top  open. 

Chock,  Roller.  A  term  applied  to  an  oval  shaped  cast- 
ing fitted  with  one  or  more  rollers  and  used  for  the 
purpose  of  passing  hawsers  and  lines  through. 

Chock,  Rolling.   See  Keel,  Bilge. 

Chocks,  Filling.  Timber  filling  in  the  triangular  space 
between  the  bobstay  piece,  the  gammoning  piece 
and  the  stem. 

Chrome  Green.   See  Paint. 

Chrome-Nickel  Steel.   See  Steel  and  Iron. 

Chromium  Oxide.   See  Paint, 

Chronometer,  Marine.  A  timepiece  mounted  on  gim- 
bals in  a  glass-covered  case  to  keep  it  horizontal  and 
to  preserve  it  from  vibration,  dust,  drafts,  and  fluc- 
tuations of  temperature.  The  mechanism  is  of  a 
superior  construction,-  having  adjustments  and  com- 
pensations for  temperature.  While  generally  designed 
to  run  56  hours,  it  is  wound  daily  at  a  stated  hour 
and  is  not  regulated. 

The  instrument  is  set  as  accurately  as  possible 
and  its  accuracy  observed  in  an  observator>'.  A  cer- 
tificate of  rating  is  issued,  showing  its  rate  of  gain 
or  loss  and  this  cumulative  error  must  be  considered 
when  observing  the  time. 

Page  1005. 

Chuck,  Tapping.  A  tool  attached  to  a  lathe  or  drill 
press  to  secure  or  hold  the  shanks  of  drills. 

Chuck  and  Collet  Equipment.  Tool  holding  equipment 
used  on  drill  presses,  lathes,  screw  machines,  etc.,  for 


adapting  the  machines  to  various  size  tools. 
Page  698. 

Circuit  Breaker.    An  electric  switch  equipped  with  a 
carbon  break  and  a  trip  for  opening. 
Page  950. 

Circuit  Breaker,  Automatic.  A  circuit  breaker,  de- 
signed for  automatically  opening  an  electric  circuit 
when  a  predetermined  abnormal  condition  exists  in 
the  circuit  in  which  the  circuit  breaker  is  connected. 

Circuit  Breaker,  Automatic  Redosing.  A  circuit  breaker 
which  will  automatically  open  the  circuit  in  which  it 
is  connected  when  a  predetermined  abnormal  condi- 
tion exists  in  that  circuit  and  which  will  close  the 
circuit  automatically  when  the  condition  ceases  to 
exist. 
Page  1075. 

Circular  Saw.   See  Saw,  Circular. 

Circulating  Pump,  Auxiliary.  See  Pump,  Auxiliary 
Circulating. 

Circulating  Pump,  Distiller.   See  Pump,  Distiller  Cir- 

CULATING. 

Circulating  Pump,  Main.   See  Pump,  Main  Circulating. 
Circulating  and  Air  Pump.    See  Pump,  Air  and  Cir- 
culating. 

Circulation,  Boiler.   See  Boiler  Circulation. 

Clack.  A  simple  form  of  check  consisting  of  a  flap- 
suspended  vertically  or  nearly  vertically  from 
hinges  at  top.  Purpose  to  limit  flow  of  liquids  to 
one  direction  only. 

Clack  Box.  The  casing  enclosing  the  clack,  the  whole 
forming  a  clack  valve.  Box  usually  a  casting  simi- 
lar to  other  valves. 

Clack  door.  Cover  providing  access  to  interior  of 
clack  box. 

Clamp.  A  device  for  holding  two  or  more  pieces  of 
material  together.    It  is  generally  operated  by  hand. 

Clamp.  A  metal  fitting  used  to  grip  and  hold  wire 
ropes.  Two  or  more  may  be  used  to  connect  two 
ropes  in  lieu  of  a  short  splice  or  in  turning  in 
an  eye. 

Clamp,  Deck  Beam.  A  wood  ship  term  applied  Ao  the 
fore  and  aft  timber  fastened  to  the  frames  and  rein- 
forcing the  shelves  which  support  the  deck  l)eams. 
Pages  440,  445,  447. 

Clamp,  Rudder.  A  term  applied  to  the  timbers  that  are 
fitted  on  both  sides  of  the  rudder  and  after  portion  of 
the  stern  to  keep  the  rudder  in  a  fore  and  aft  position 
during  the  launching. 

Clapper.    See  Tumbler. 

Clasp  Hook.  Two  hooks  or  one  hook  in  two  parts 
each  forming  a  mousing  for  the  other,  and  suspended 
from  the  same  link  or  eye;  or  a  pair  of  hooks  whose 
jaws  overlap  and  are  held  in  place  by  a  sliding  ring. 
Also  known  as  clip  hook.   See  Sister  Hooks. 

Classification.  Certification  by  a  classification  society 
as  to  the  character  of  construction  and  outfitting  of 
the  vessel  classed. 

Classification  Society.  An  institution  that  supervises 
the  construction  of  vessels  throughout  under  estab- 
lished rules,  tests  all  materials  for  Hulls,  Machinery 
and  Boilers;  Proof  tests  all  Anchors  and  Anchor 
Chains  and  issues  Certificates  of  Classification  which 
arc  a  builder's  receipt,  and  owner's  guarantee,  an 
underwriter's  authority  and  a  shipper's  business  guide. 

Claw  Off,  Claw.  To  work  a  vessel  off  a  lee  shore  to 
windward;  especially  when  the  performance  is  at- 
tended with  great  difficuhy. 

Cleaners,  Boiler  Tube.    See  Boiler  Tube  Cle.\ners. 
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Clearance.  The  distance  between  the  face  of  the  piston, 
at  the  end  of  the  stroke,  and  the  inner  face  of  the 
cylinder  head,  also  the  volume  between  the  face  of 
the  valve  and  the  face  of  the  piston,  the  latter  being 
at  the  end  of  the  stroke,  plus  the  volume  of  the  steam 
port  to  the  valve  seat.  It  is  frequently  expressed  as 
the  percentage  which  the  above  volume  makes  of  the 
volume  swept  by  the  piston. 

Clearance  is  allowed  in  order  to  avoid  the  possi- 
bility of  knocking  the  head  off  in  case  of  the  accumu- 
lation of  water  in  the  cylinder. 

The  clearance  volume  must  be  filled  with  steam  at 
each  stroke  before  the  piston  can  be  moved.  This 
steam  is  not  effective  for  work  before  expansion  be- 
gins. A  great  portion  of  the  loss  due  to  this  cause 
may  be  made  up  by  cushioning  the  piston  which  con- 
sists of  compressing  the  exhaust  steam  before  the  end 
of  the  stroke  is  reached.  Cushioning  assists  in  gradu- 
ally stopping  the  piston,  in  restoring  the  temperature 
of  the  sides  of  the  cylinder,  which  tend  to  cool  during 
exhaust,  and  in  producing  uniformity  in  the  tangen- 
tial effort  on  the  crank  pins  especially  in  high  speed 
engines. 

Clear  Hawse.  A  vessel  is  said  to  have  a  "clear  hawse" 
if  when  moored  her  cables  lead  off  to  the  anchors 
on  their  respective  sides  clear  of  each  other,  i.  e., 
without  a  cross  in  the  hawse. 

Clear  Hawse  Pendant.  A  strong  pendant  used  in  clear- 
ing hawse,  consisting,  usually,  of  a  wire  rope  tailed 
with  about  six  fathoms  of  chain  and  fitted  with  a 
pelican  hook  for  connecting  to  the  chain  cable. 

Clearing  Port.  See  Port,  Bulwark,  Clearing  or  Freeing. 

Cleat,  or  Cavil.  A  wood  or  a  metal  fitting  having  two 
projecting  arms  or  horns  to  which  a  sheet,  halyard 
or  other  rope  is  belayed.  The  deck,  side  plating,  a 
stanchion,  or  other  convenient  structure  serves  as  a 
support  for  securing  the  cleat.  The  term  cavil  is 
sometimes  applied  to  a  cleat  of  extra  size  and  strength. 
Page  335. 

Clew.  Either  lower  corner  of  a  square  and  the  lower 
after  comer  of  a  fore  and  aft  sail;  the  nettles  of  light 
line  woven  into  a  sword  mat  at  each  end  of  a  ham- 
mock by  which  it  is  suspended;  the  ring,  heart, 
spectacle,  or  other  shaped  iron  worked  into  the  corner 
of  a  sail;  to  haul,  by  means  of  the  clew  garnets  and 
clew  lines,  a  sail  up  to  the  yard  for  furling;  also  to 
force  a  yard  down  by  hauling  on  the  clew  lines. 

CUnch.  The  end  of  a  rope  half-hitched  around  the 
standing  part  and  stopped;  to  spread  or  rivet  the 
point  of  a  pin  or  bolt  upon  a  plate  or  ring  to  prevent 
it  from  pulling  out. 

Clinch  Ring.    An  oval  shaped,  heavy  rinf;  similar  to  a 
washer  used  under  the  heads  of  bolt  and  spikes  where 
they  pass  through  wood. 
Page  823. 

Clinching  Plate.  A  small  piece  of  plate  used  in  the 
mold  loft  for  backing  up  the  nails  or  tacks  used  to 
hold  a  wood  template  together.  After  nailing  the 
pieces  of  a  template  together  it  is  turned  over  and  the 
connections  placed  over  the  plate,  while  clinching  the 
points  of  the  tacks. 

CUnker  Built.    See  Plating,  Clinker  System. 

Clipper  Bow.  See  Bow.  Clipper. 

cups.  Short  lengths  of  bars,  generally  angles,  used  to 
attach  and  connect  the  various  members  of  the  ship 
structure. 

Clock,  Time  Stamping.    See  Time  Stamping  Clock. 
Clnb-Foot.    A  fore  foot  in  which  displacement  or  vol- 


ume is  placed  near  the  keel  and  close  to  the  forward 
perpendicular.  Its  use  results  in  forward  sections 
with  a  marked  tumble  home  at  and  below  the  load 
water  line.  It  results  further  in  very  full  forward 
endings  for  the  lower  water  lines  and  a  relatively  fine 
entrance  for  the  load  water  lines.  A  club  foot  may 
be  used  with  advantage  in  vessels  designed  for  speed 
length  ratios  below  1.1  particularly  where  such  vessels 
have  good  draft. 
Clump  Block.   See  Block,  Clump. 

Clutch.  A  device  designed  to  permit  xcmnectinK  and 
disconnecting  two  adjacent  lengths  of  shafting  in  as 
expeditious  a  manner  as  possible. 

Clutches  may  be  of  various  types  depending  upon 
the  method  of  operation  employed.  Some  of  the  prin- 
cipal types  are  as  follows:  mechanical,  frictional,  pres- 
sure and  magnetic. 

Coal  Bunker.    See  Bunker,  Coal. 

Coal  Bunker  Bulkhead.   See  Bulkhead,  Coal  Bunker. 

Coal  Bunkers.  The  spaces  allotted  for  stowage  of  coal 
for  ships*  use. 

Coal  Forge.  A  forge  in  which  coal  is  used  as  fuel.  Sec 
Forge. 

Coal  Passer.  A  member  of  a  ship's  boiler  room  force 
who  removes  the  coal  from  the  bunkers  and  supplies 
it  to  the  firemen  or  stokers. 

Coaling  Hatch.   See  Hatch,  Coaling. 

Coaling  Port.   See  Port,  Coaling. 

Coaming,  Bulkhead.  A  term  applied  to  a  strake  of 
plating  running  across  the  top  and  bottom  of  tween 
deck,  poop,  bridge  and  forecastle  bulkheads.  The 
coamings  are  usually  made  thicker  than  the  remaining 
plating  and  serve  the  function  of  top  and  bottom 
supports. 

Coaming,  Hatch.  A  frame  bounding  a  hatch  for  the 
purpose  of  stiffening  the  edges  of  the  opening  and 
forming  the  support  for  the  covers.  In  a  steel  ship 
it  generally  consists  of  a  strake  of  strong  vertical 
plating  completely  bounding  the  edges  of  a  deck  open- 
ing. In  wood  ships  this  coaming  consists  of  heavy 
timber  forming  a  frame  around  a  hatch. 

Coaming,  House.  A  term  applied  to  the  narrow  vertical 
plates  bounding  the  top  and  bottom  of  a  deck  house. 
These  plates  are  made  somewhat  thicker  than  the 
side  plating  and  form  a  frame  for  the  base  and  top 
of  the  house.  Also  applied  to  the  heavy  timber  form- 
ing the  foundation  of  a  wood  deck  house. 

Coaming,  Man  Hole.  A  frame  worked  around  a  man 
hole  for  the  purpose  of  stiffening  the  edges  of  the 
opening  and  providing  a  support  for  the  cover. 

Coaming,  Skylight.    See  Skylight,  Coaming. 

Cock.    A  valve  which  is  opened  or  closed  by  giving 
a  disc  or  tapered  plug  a  quarter  turn.   When  a  plug  is 
used  it  is  slotted  to  correspond  with  the  ports  in  the 
valve. 
Pages  1035,  1037. 

Cock,  Air.    A  cock  for  the  control  of  air  entry  or 
escape  from  pump,  condenser,  etc. 
Page  1035. 

Cock,  Ash.  Cocks  for  supplying  water  to  the  fire  room 

for  use  in  cooling  hot  ashes,  etc. 
Cock,  Drain.    A  small  cock  fitted  to  cylinders,  steam 

jackets  and  other  chambers  so  that  any  water  which 

may  collect  can  be  drained  away. 
Cock,  Feed.   A  cock  for  the  control  of  the  feed  water 

flow. 

Cock,  Pet.  A  small  cock  used  to  test  the  working  of 
bilge,  feed  and  other  similar  pumps,  and  to  indicate. 
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in  lieu  of  a  gage-glass,  the  height  of  water  or  other 
liquid  in  a  tank  or  other  container.  Also  used  for 
draining  cylinders. 

Cockpit.  Originally  this  term  applied  to  a  compart- 
ment below  the  gun  deck  of  men  of  war,  devoted 
during  battle  to  the  surgeon  and  his  assistants.  Ap- 
plied to  small  boats,  it  refers  to  a  sunken  place  or 
pit  for  the  accommodation  of  the  crew. 

Cocks,  Test.  Small  cocks  either  attached  to  the  boiler 
shell  or  to  a  separate  mounting  for  the  purpose  of 
indicating  the  water  level  within  the  boiler. 

Test  cocks  are  usually  three  or  four  in  number. 
The  lowest  is  usually  located  several  inches  above 
the  highest  heating  surface  in  the  boiler  and  the  high- 
est well  into  the  upper  part  of  the  steam  space. 

Code  Calling  Systems.  Code  calling  systems  are  used 
in  large  shipbuilding  plants  for  the  purpose  of  keep- 
ing executives  in  touch  with  one  another  as  well  a& 
for  locating  any  important  man  quickly  in  whatever 
part  of  the  plant  he  may  be. 
Page  1087. 

A  code  calling  system  consists  of  a  master  station  con- 
taining the  code  sending  instruments — located  usually 
near  the  switchboard  operator — and  a  system  of  elec- 
tric signals  which  are  controlled  by  the  master  sta- 
tion. The  signals  are  scattered  through  the  shipyard 
so  that  when  they  are  sounded  they  are  heard  every- 
where. Each  man  likely  to  be  called  is  assigned  a 
code  number.  When  a  man  is  wanted,  if  his  code 
number  happens  to  be  22,  for  instance,  the  code  send- 
ing instrument  is  set  so  as  to  sound  all  the  signals 
twice  in  rapid  succession  and,  after  a  short  pause, 
twice  again.  No  matter  where  the  man  is  he  hears 
his  signal  and  calls  up  the  switchboard  operator  to 
find  out  what  is  wanted  of  him. 

The  signals  that  are  distributed  throughout  the 
plant  are  varied  according  to  the  noise  conditions. 
For  noisy  departments  horns  and  gongs  are  used, 
while  for  quiet  offices  soft  toned  bells,  buzzers  or 
lights  are  effective. 

The  large  area  covered  by  a  shipbuilding  plant  of 
even  moderate  size  makes  a  code  calling  system  of 
great  assistance  in  carrying  along  the  production 
smoothly  and  without  delays. 

Coefficient.  A  ratio  between  certain  characteristics  of 
a  vessel  which  serves  as  a  means  of  comparing  that 
vessel  with  others.    See  particular  coefficient  desired. 

Coefficient,  Admiralty.  A  coefficient  used  in  power 
estimating.  The  Admiralty  coefficient  is  the  cube  root 
of  the  square  of  the  displacement  in  tons  times  the 
square  of  the  speed  in  knots  divided  by  the  indicated 
or  shaft  horse  power.  The  valve  of  the  Admiralty 
coefficient  is  practically  identical  for  similar  ships  at 
corresponding  speeds. 

Coefficient,  Block.  The  ratio  of  the  immersed  volume 
of  a  ship  to  the  product  of  the  waterline  length 
X  the  brcLdth  at  waterline  x  the  draft  to  the  top  of 
the  keel. 

Coefficient,  Cylindrical.  Same  as  prismatic  coefficient. 
The  ratio  of  the  immersed  volume  of  a  vessel  to  the 
volume  of  a  circumscribed  cylinder.  The  cylinder 
may  be  circumscribed  about  the  midship  section  with  a 
length  equal  to  the  length  of  the  vessel,  in  which  case 
the  longitudinal  cylindrical  coefficient  results;  or  it 
may  be  circumscribed  about  the  load  waterline  with 
a  length  equal  to  the  draft  of  the  vessel,  in  which 
case  the  Vertical  Cylindrical  Coefficient  results.  The 
former  is  sometimes  called  the  longitudinal  coefficient 


and  the  latter  the  vertical  coefficient.  In  case  merely 
the  term  cylindrical  coefficient  is  used  without  quali- 
fication invariably  the  longitudinal  coefficient  is  re- 
ferred to. 

Coefficient,  Di^lacement  Length.  The  ratio  of  a  ves- 
sel's displacement,  in  tons,  to  1/100  of  its  waterline 
length  in  feet  cubed.   It  is  expressed  thus: 

(loo) 

It  is  a  criterion  of  the  amount  of  displacement  upon 
a  given  length.    Similar  ships  have  the  same  value 
for  this  expression. 
Pages  155,  157,  158,  159. 

Coefficient  of  Fineness.  The  ratio  of  the  area  of  a 
curve  to  the  area  of  its  circumscribed  parallelogram. 
The  coefficient  of  fineness  is  sometimes  used  in  rela- 
tion to  a  solid,  in  which  case  it  is  the  ratio  of  the 
volume  of  the  solid  to  the  volume  of  a  circumscribed 
rectilinear  parallelopiped. 

Coefficient,  Longitudinal.    The  ratio  of  the  immersed 
volume  of  a  ship  to  the  product  of  its  waterline  length 
and  immersed  area  of  midship  section.    Also  called 
Prismatic  Coefficient. 
Pages  167,  168,  200,  201,  224. 

Coefficient,  Midship  Section.     The  ratio  of  the  im- 
mersed area  of  the  midship  section  to  the  area  of  a 
rectangle  having  sides  equal  respectively  to  the  water- 
line  breadth  and  draft  at  the  midship  section. 
Pages  160,  161. 

Coefficient,  Prismatic.    See  Coefficient,  Longitudinau 

Coefficient,  Propulsive.    The  ratio  between  the  Ef- 
fective Horsepower  and  the  Indicated  Horsepowei 
or  Shaft  Horsepower  at  any  given  speed: 
E.H,P.  E.H.P. 

  or   

LH.P.  S.H.P. 

Coefficient,  Waterplane.  The  ratio  which  the  area  ot 
a  waterplane  bears  to  its  circumscribing  rectangle. 

Coffee  Urn.  A  large  receptacle  used  for  boiling  coffee. 

Cofferdams.  Void  or  empty  spaces  separating  two  or 
more  compartments  for  the  purposes  of  insulation,  or 
to  prevent  the  liquid  contents  of  one  compartment 
from  entering  another  in  the  event  of  the  failure  of 
the  walls  of  one  to  retain  their  tightness. 

Coil.  A  term  applied  to  a  nest  of  piping.  It  may  be 
composed  of  several  pipes  connected  at  the  ends  by 
headers  or  return  bands,  or  it  may  consist  of  a  con- 
tinuous pipe  which  has  been  given  a  number  of  turns. 

Coir  l^ope.   See  Rope,  Coir. 

Coke  Forge.    A  forge  in  which  coke  is  used  as  fuel. 

See  Forge. 
Cold  Saw.   See  Saw,  Cold. 

Collar.  As  applied  to  machinery  and  machinery  parts. 
A  section  of  increased  diameter  in  the  form  of  a  ring. 
As  applied  to  ship  structure,  a  piece  of  plate  or  a 
shape  fitted  round  an  opening  for  the  passage  of  a 
continuous  member  through  a\  bulkhead  or  floor  plate 
to  secure  tightness  against  dust,  water,  air,  etc. 

Collar.    See  Collar,  Angle. 

Applied  to  pieces  of  light  plating  formed  to  make 
a  close  fit  around  any  beam  at  the  point  where  it 
pierces  a  deck  or  bulkhead.  Plate  collars  are  used 
to  obtain  semi-watertightness,  weather  tightness  and 
for  finish. 

Collar,  Angle.  Also  called  a  staple.  A  term  applied 
to  a  piece  of  angle  bar  that  is  forged  or  bent  to 
form  a  close  fit  around  a  structural  member  at  the 
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point  where  it  passes  through  a  deck  or  bulkhead.  An 
angle  collar  is  a  fitting  that  can  be  efficiently  caulked 
and  should  be  used  where  watertightness  is  necessary. 

Collier.   A  vessel  designed  for  the  carriage  of  coal.  It 
may  or  may  not  be  fitted  with  especial  appliances  for 
coal  handling. 
Pages  430  to  437;  Plates  XX,  XXI,  XXII. 

Collision  Bulkhead.   See  Bulkhead,  Colusion. 

Collision  Mat.  A  large  mat  used  to  close  an  aperture 
in  a  vessel's  side  resulting  from  collision.  The  mat  is 
constructed  of  a  double  thickness  of  cotton  canvas 
quilted  together,  body  roped,  and  thrummed  on  one 
side  with  hemp  thrums.  Hogging  and  distance  lines 
used  in  placing  and  securing  the  mat  in  position  are 
fitted  to  cringles  worked  in  each  corner.  The 
thrummed  side  of  the  mat  is  placed  in  contact  with 
the  skin  of  the  ship. 

Columns.   See  Pillars. 

Columns,  Engine.   See  Engine  Columns. 

Combination  Punch  and  Shear.  See  Punch  and  Shear, 
Combination. 

Combination  Vise.    See  Vise,  Combination. 

Combustion  Chamber.  See  Boiler  Combustion  Chamber. 

Common  Iron.    Described  under  Steel  and  Iron. 

Commutator.  A  copper  cylinder  composed  of  insulated 
segments  mounted  on  the  shaft  of  an  electric  motor 
or  generator.  The  insulated  segments  are  connected 
to  the  armature  coils  and  are  so  arranged  as  to 
change  the  connections  of  the  armature  coils  with  the 
carbon  brushes  as  the  armature  rotates. 

Companion  or  Companion  Way.   A  hatch  or  opening 
in  a  flat,  deck  or  house  top  to  provide  access;  princi- 
pally for  the  personnel. 
Page  558. 

Compass.  The  American  Bureau  of  Shipping  requires 
that  each  vessel  is  to  have  at  least  one  steering  com- 
pass for  each  steering  gear,  and  one  standard  azimuth 
compass  placed  so  as  to  command  the  horizon  under 
all  ordinary  conditions  of  weather.  All  compasses  to 
have  complete  fittings,  and  are  to  be  properly  adjusted. 
Compass,  Gsrroscopic.  The  gyroscopic  compass  is  en- 
tirely different  from  the  magnetic  compass.  The 
earth's  magnetism  has  nothing  to  do  with  its  indi- 
cation of  the  meridian.  The  north  seeking  prop- 
erties of  the  gyro-compass  are  derived  from  the 
peculiar  properties  of  rotating  bodies  which  in  the 
case  of  the  gyroscopic  compass  are  electrically 
driven  gyroscopic  wheels.  Any  rapidly  rotating 
body  tends  to  place  its  axis  parallel  with  that  of 
the  earth,  which  is,  of  course,  North  and  South. 

We  must  modify  the  above  statement  by  adding 
that  any  rapidly  rotating  body  to  do  this  must  be 
supported  so  that  it  will  have  a  freedom  of  motion 
in  different  directions.  Such  a  device  is  known  as 
a  gyroscope. 

The  gyroscopic  compass  may  have  one  or  more 
gyroscopes.  The  most  modern  type  has  two  gyro- 
scopes of  equal  size  so  arranged  that  when  the 
ship  is  rolling,  they  will  neutralize  each  other's 
tendency  for  error. 

The  directive  force  of  a  gyroscope,  while  100 
times  more  powerful  than  that  of  the  magnetic 
needle,  is  still  further  amplified  by  an  auxiliary 
electric  motor,  which  is  sufficiently  powerful  to 
operate  the  compass  card  in  azimuth. 

Repeater  compasses,  installed  wherever  desired 
about  the  ship,  are  operated  by  the  master  com- 
pass containing  the  gyroscopes  by  a  simple  elec- 


tric follow-up  system.  The  master  compass  is 
usually  located  at  about  the  rolling  axis  of  the  ship 
in  a  protected  place. 

The  complete  gyroscopic  compass  equipment  con- 
sists of  master  compass,  repeaters,  control  panel,  and 
storage  battery. 

The  motor  generator  is  used  to  transform  the  ship's 
electric  current  into  that  suitable  for  the  operation  of 
the  compass  and  the  repeaters. 

The  storage  battery  is  for  emergency  use  only  and 
will  store  sufficient  energy  to  operate  the  master  com- 
pass for  several  hours  in  case  of  the  failure  of  the 
ship's  supply. 

The  gyroscopic  compass  is  standard  in  all  the  navies 
of  the  world.  It  is  fast  being  introduced  in  the  mer- 
chant marine  service,  and  has  already  been  adapted  by 
the  Cunard  Line  on  some  ten  of  their  vessels.  It  is 
also  in  use  on  the  Royal  Mail,  the  Lloyd  Sebauda  and 
the  Canadian  Pacific  steamers. 

The  following  characteristics  of  the  g>'roscopic  com- 
pass are  of  interest: 

1.  The  gyroscopic  compass  is  not  affected  by  mag- 
netism from  any  source.  It  points  to  the  True 
North  Pole  and  not  the  magnetic  North  Pole, 
which  is  some  800  miles  distant  from  the  True 
North  Pole. 

2.  The  reading  of  the  gyroscopic  compass  is  not 
approximate  but  is  absolutely  and  immediately 
correct.  It  requires  no  correction  for  variation 
or  local  magnetic  conditions.  A  navigator  does 
not  have  to  make  calculations  to  correct  his 
course. 

3.  It  is  never  necessary  to  swing  ship  to  obtain  the 
proper  reading  on  a  gyro-compass. 

4.  Hammering  or  riveting  upon  the  ship,  or  moving 
through  magnetic  fields  will  have  no  effect  upon 
the  gyroscopic  compass. 

5.  The  gyroscopic  compass  is  not  affected  by  any 
cargo.  Iron  ore  has  no  more  disconcerting  effect 
than  a  cargo  of  cotton. 

6.  The  gyroscopic  compass  is  not  affected  by  tem- 
perature changes. 

7.  There  is  no  heeling  error  of  a  gyroscopic  com- 
pass, neither  is  there  any  lag  in  indicating  a 
change  in  course.  It  is  possible  to  steer  a  straight 
line. 

8.  The  gyroscopic  compass  indicates  a  failure  to 
function  properly  by  ringing  a  bell. 

Page  1094. 

Compass,  Magnetic.  The  compass  is  the  most  im- 
portant instrument  of  navigation  in  use  on  board  ship, 
the  path  of  a  ship  *  through  the  waters  depending 
upon  the  efficient  working  and  use  of  this  instru- 
ment. 

There  are  two  kinds  of  compasses,  the  Dry  Card 
Compass  and  the  Liquid  Compass. 

The  Dry  Compass  consists  essentially  of  a  number 
of  magnetic  needles  suspended  parallel  to  each  other 
and  fastened  to  the  rim  of  a  circular  disc  that  has  a 
paper  cover  upon  which  are  marked  the  points  of  the 
compass  and  the  degrees.  This  card  rests  upon  a  pivot 
centered  in  the  compass  bowl,  which  in  its  turn  is 
suspended  by  gimbals  in  the  binnacle  or  stand,  the 
latter  having  means  of  lighting  the  card  at  night  and 
for  the  adjustment  of  compass  errors  due  to  the  mag- 
netism of  the  ship. 

In  the  Liquid  Compass,  the  bowl  is  filled  with  al- 
cohol and  water,  or  oil.    The  needles  are  sealed  in 
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parallel  tubes  and  form  a  framework  which  connects 
the  central  boss  with  the  outer  rim,  the  whole  rest- 
ing upon  a  pivot  in  the  compass  bowl.  Upon  the 
rim  are  printed  the  points  and  degrees. 

As  regards  the  relative  uses  of  these  compasses, 
it  may  be  said  that  the  dry  compass  is  the  standard 
in  the  world's  Merchant  Marine,  while  the  liquid 
compass  is  the  standard  in  Navies,  because  of  its 
freedom  of  vibration  from  the  shock  of  gunfire,  etc. 

The  compass  has  been  used  for  purposes  of  naviga- 
tion since  the  third  or  fourth  century,  and  the  points 
of  the  compass  were  a  natural  development  of  sub- 
division of  the  card  and  have  been  in  use  since  the 
fourteenth  century.  Capt.  Flincfers,  R.N.,  was  the 
first  to  investigate  the  laws  of  the  deviation  of  the 
compass,  and  was  the  first  to  introduce  the  method 
of  swinging  ships  for  obtaining  the  deviation,  in  1814. 

The  construction  of  iron  vessels  and  the  conse- 
quent errors  of  the  compass  caused  investigation,  and 
in  1838-39  Sir  George  B.  Airy,  then  Astronomer  Royal 
for  Great  Britain,  at  the  instigation  of  the  Admiralty, 
conducted  a  series  of  experiments  for  "the  purpose 
of  discovering  a  correction  for  the  deviation  of  the 
compass  produced  by  the  iron  in  the  ship."  The 
result  of  this  investigation  was  immediately  given  to 
the  world,  and  the  principles  then  discovered  form 
the  basis  of  our  compass  knowledge  of  to-day. 

To  the  late  Lord  Kelvin,  navigators  the  world  over 
are  indebted  for  his  untiring  work  in  the  interests  of 
practical  navigation,  and  through  his  researches  we 
have  accurate  knowledge  of  how  a  compass,  its  bin- 
nacle and  accessories  should  be  made,  based  upon 
scientific  and  mathematical  formulae,  and  compasses 
so  made  are  "Standard"  for  that  instrument. 

Lord  Kelvin  laid  down  two  fundamental  principles: 

1.  In  order  that  a  compass  may  be  capable  of  ad- 
justment so  as  to  be  correct  on  all  courses  at  any 
one  part  of  the  world,  it  is  essential  to  use  short 
needles. 

2.  In  order  that  the  compass  so  adjusted  may  be 
correct  on  all  courses  at  all  parts  of  the  world,  it  is 
essential  that  the  magnetic  strength  of  the  needle  be 
small. 

An  efficient  compass,  therefore,  embodies  within 
itself  the  principles  of  construction  as  laid  down  by 
the  late  Lord  Kelvin,  and  also  means  to  carry  out 
fully  the  principles  of  adjustment  laid  down  by  Sir 
George  B.  Airy,  the  whole  being  an  instrument  of 
rugged  construction  made  to  withstand  the  vibrations 
and  shocks  incidental  to  the  movements  of  a  ship,  and, 
at  the  same  time,  so  constructed  as  to  keep  from  the 
delicate  parts  of  the  instrument  the  effects  of  these 
movements.  As  an  accessory  to  the  compass,  means 
must  be  supplied  for  the  taking  of  Azimuth  or  bear- 
ings of  celestial  and  terrestrial  objects.  This  is  gen- 
erally accomplished  by  means  of  a  sight  vane  ac- 
curately centered  on  the  compass  and  free  to  move  in 
any  direction.  With  this  instrument,  it  should  be  pos- 
sible to  obtain  an  accurate  bearing  even  though  the 
vessel  is  yawning  for  several  degrees  each  side  of  her 
course. 

The  magnetic  compass,  when  once  installed  and  ad- 
justed, is  the  only  instrument  used  in  the  equipment 
of  a  vessel  whose  proper  working  does  not  depend 
upon  human  agencies  and  which  will  perform  its 
proper  functions  for  years  without  human  aid. 

Pages  1091,  1092,  1093. 
Compass,  Radio.   An  apparatus  designed  to  determine 


the  direction  from  which  a  radio  wave  is  sent  and 
the  location  of  the  station  sending  the  wave. 

It  consists  of  a  coil  of  wire  wound  around  a  frame 
which  is  mounted  on  a  vertical  shaft.  A  dial  graduated 
like  a  compass  into  360  degress  is  aftached  to  the 
bottom  of  the  shaft  which  with  the  aid  of  an  indicator 
fixed  in  the  north  and  south  direction  gives  the  di- 
rection in  which  the  axis  of  the  coil  is  pointing. 

Two  wires  lead  from  the  coil  to  a  sound  receiver 
worn  by  the  operator  who  turns  the  shaft  by  a  hand 
wheel. 

It  is  found  that  a  radio  wave  will  set  up  the  great- 
est noise  when  the  axis  of  the  coil  is  at  right  angles 
to  the  wave  and  that  all  noise  will  cease  when  the 
axis  is  parallel  to  the  direction  of  the  wave. 

As  it  is  easier  to  determine  when  the  noise  ceases 
than  to  decide  when  it  is  loudest,  the  axis  of  the  coil 
is  brought  to  point  in  the  direction  from  which  the 
radio  message  is  sent.  Two  stations  are  necessary  to 
determine  the  location  of  a  ship  and  the  operator 
from  one  must  telegraph  the  direction  the  message  is 
coming  from  to  his  station  to  the  other  who  can  pro- 
ceed to  solve  the  triangle  and  send  a  message  to  the 
ship  giving  its  location.  A  radio  compass  installed 
on  a  vessel  will  enable  the  operator  to  determine  the 
direction  from  which  a  message  is  coming.  He  will, 
however,  have  to  estimate  the  distance  from  the  mag- 
nitude of  the  sound. 

Compensator.   See  Auto- Transformer. 

Compounds,  Boiler.  See  Boiler  Compounds, 

Compounding  of  Stresses.  The  superimposing,  one 
upon  another,  of  the  various  stresses  acting  upon  a 
member.  In  compounding  stresses  the  directions  in 
which  the  various  components  act  must  be  considered. 

Compressor,  Acetylene  Gas.  A  pump,  usually  horizon- 
tal acting,  used  to  charge  storage  tanks  with  acetylene 
gas  under  pressure. 
Page  779. 

Compressor,  Air.  See  Air  Compressor. 
Compressor,  Oxygen.   A  pump  used  to  charge  storage 
tanks  with  oxygen  under  pressure. 
Page  779. 

Condensate  Pump.   See  Pump,  Condensate. 

Condenser.  A  chamber  of  rectangular  or  cylindrical 
shape  whose  function  is  to  convert  the  exhaust  steam 
from  the  engine,  turbines,  and  auxiliary  machinery  into 
water. 

Pages  425,  885,  907,  933,  1024. 
Condenser  Air  Cock.   An  air  cock  is  usually  installed 

on  the  front  or  back  head  to  allow  any  accumulation 

of  air  to  escape. 
Condenser,  Augmentor.    A  supplementary  condenser 

installed  between  the  main  condenser  and  air  pump. 

It  is  used  in  connection  with  a  steam  ejector  to  densify 

the  air  vapor  and  ejector  steam  and  to  increase  the 

pressure  in  the  air  pump  suction. 
Condenser,  Auxiliary.    A  condenser  for  the  auxiliary 

machinery   such   as   pumps,   refrigerating  machine, 

turbo  generator  engines,  winches,  steering  engines, 

windlasses,  etc. 
Page  XIV. 

Condenser  Auxiliary  Feed  Connection.  A  short  pipe 
line  including  a  valve  for  the  purpose  of  taking  cir- 
culating water  from  the  front  head  to  the  steam 
chamber.  As  the  circulating  water  is  usually  salt,  it 
should  be  used  only  in  emergencies. 

Condenser  Back  Head.  A  water  chamber  on  the  back 
end  of  the  condenser.    When  the  front  head  has  one 
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dividing  wall  there  is  none  in  the  back  head.  Where 
there  are  two  or  more  dividing  walls  in  the  front 
head  there  is  always  one  less  in  the  back  head.  Where 
there  is  an  odd  number  of  dividing  walls  for  the  front 
head  the  discharge  chest  for  the  circulating  water  is 
on  that  head.  Where  there  is  an  even  number  of 
dividing  walls  in  the  front  head  the  discharge  chest 
must  be  in  the  back  head.  Bosses  for  inspection  and 
hand  holes  should  be  fitted  on  the  back  head  for  such 
compartment  therein. 

Condenser  Baffle  Plate.  Also  called  Diaphragm  Plate. 
A  thin  plate  fitted  in  the  way  of  the  exhaust  steam 
inlet  and  perforated  with  numerous  holes,  the  object 
being  to  fill  the  whole  condenser  with  steam  and  to 
protect  the  lubes  nearest  the  inlet. 

Condenser  Boiling  Out  Connection.  A  connection  for 
the  admission  for  live  steam  to  the  condensing  cham- 
ber. See  Condenser  Soda  Cock. 

Condenser  Cover  Plate.  A  plate  for  covering  the  hand 
and  inspection  holes. 

Condenser  Diaphragm  Plate.  See  Condenser  Baffle 
Plate. 

Condenser  Doors  and  Hand  Holes.  Openings  for  in- 
spection which  are  closed  by  cover  plates. 

Condenser  Dry  Suction.  A  pad  or  flange  for  con- 
nection to  an  air  and  vapor  pump  or  to  an  air  and 
vapor  ejector.  It  is  located  on  the  side  of  a  con- 
denser and  above  the  wet  suction. 

Condenser  End  Plate.  A  liner  plate  to  which  the  tube 
sheets,  front  and  back  heads  are  attached. 

Condenser  Exhaust  Nozzle.  A  casting,  boss,  or  fitting 
attached  to  the  shell  of  the  condenser  for  the  purpose 
of  making  a  connection  to  the  steam  exhaust  line  from 
the  engines  or  their  auxiliaries. 

Condenser  Ferrule.    See  Condenser  Tube  Ferrule. 

Condenser  Foundation.  A  term  applied  to  the  founda- 
tion supporting  the  condenser.  There  are  usually  two 
supports,  one  for  the  main  and  one  for  the  auxiliary 
condenser. 
Page  543. 

Condenser  Front  Head.  The  chamber  that  receives 
the  circulating  water.  It  has  one  or  more  dividing 
walls  causing  the  water  to  pass  back  and  forth  through 
the  condenser  tubes.  Bosses  for  two  or  more  hand 
and  inspection  holes  should  be  fitted  on  this  head.  The 
front  head  is  generally  a  casting. 

Condenser  Hanger.  A  hanging  support  for  a  condenser. 
Most  commonly  used  to  support  the  auxiliary  con- 
denser. 

Condenser,  Jet.  A  chamber  usually  of  cone  shape  in 
which  the  steam  and  cold  condensing  water  are  mixed. 
The  condensing  water,  upon  entering  the  condenser, 
is  forced  to  pass  thrugh  a  plate  perforated  with  a  large 
number  of  small  holes.  This  forces  the  water  into 
small  jets  and  causes  a  more  intimate  mixture  with 
the  steam.  This  type  is  practicable  only  on  fresh 
water  or  where  a  fresh  supply  of  feed  water  is  easily 
obtained.  A  better  vacuum  is  obtained  with  the  sur- 
face condenser. 

Condenser,  Keel.  Pipes  near  the  keel  on  the  outside 
of  the  hull  used  for  condensing  steam.  It  is  necessary 
that  these  pipes  should  be  of  a  material  that  will  not 
set  up  electrolysis  with  the  shell,  struts,  stem  frame 
and  propeller. 

Condenser,  Main.    A  condenser  for  the  main  engines. 

Condenser,  Rotary.  A  synchronous  motor  or  converter 
with  over  excited  fields.  This  type  of  condenser  is 
used  when  large  capacity  effect  is  desired. 


Condenser  Saddle  Plate.  See  Condenser  Foundation. 
The  saddle  plates  are  connected  to  the  outside  shell 
of  the  condenser  forming  its  support. 

Condenser  Shell.  The  outside  wall  of  the  condenser 
chamber.  When  the  condenser  is  part  of  the  engine 
frame  the  shell  is  generally  rectangular  in  shape  and 
made  of  cast  steel  or  cast  iron.  When  independent 
of  the  engine  the  shell  is  generally  cylindrical,  oval, 
or  heart  shaped  and  made  of  sheet  steel  or  sheet  brass. 

Condenser  Soda  Cock.  A  connection  for  admitting 
soda  or  potash  dissolved  in  water  into  the  condenser. 
The  object  is  to  remove  grease  and  dirt  from  the 
outside  of  the  tubes.  This  is  accomplished  by  boiling 
out  this  mixture  with  live  steam. 

Condenser,  Static.  A  pair  of  electric  conductors  slightly 
separated  by  a  dielectric.  Two  types  of  Electric  Con- 
densers are  the  flat  type  and  the  Leyden  Jar.  The 
Flat  Type  Condenser  consists  of  tinfoil  conductors 
separated  by  thin  flat  dielectric  sheets  (usually  of 
Mica).  The  Leyden  Jar  consists  of  a  glass  jar, 
coated  within  and  without  two-thirds  of  its  height 
with  tinfoil,  and  a  metallic  rod  protruding  through 
the  stopper  of  the  jar  and  connected  to  the  inner 
coat  of  tinfoil  by  means  of  a  small  chain. 

Condenser  Stay  Rods.  Steel  rods  running  parallel  to 
the  tubes  in  the  condenser  chamber  and  serving  the 
purpose  of  staying  the  flat  tube  sheets. 

Condenser  Suction  Pads.  Pads  to  provide  connection 
for  pumping  the  air  and  condenser  steam  from  ihc 
condenser. 

Condenser  Supporting  Plates.  See  Condenser  Tube 
Rest  Plates. 

Condenser,  Surface.  A  chamber  in  which  steam  is 
condensed  by  contact  with  the  outside  surface  of  a 
large  number  of  thin  brass  tubes  through  which  cold 
water  is  circulated.  This  produces  a  condensate  of 
exhaust  steam  without  the  addition  of  any  circulating 
water  which  is  usually  salt. 

Condenser  Tubes.  The  numerous  small  tubes  closely 
fitted  in  a  surface  condenser.  Thin  brass  tubes  from 
about  f^"  to  outside  diameter  which  run  through 
the  condenser  chamber  between  tube  sheets.  The  cir- 
culating water  passes  through  them  and  the  exhaust 
steam  condenses  on  their  outside  surfaces. 
Page  1025. 

Condenser  Tube  Ferrule.  A  cylindrical  brass  fitting 
used  to  secure  the  tubes  in  the  tube  sheets,  threaded 
on  the  outside  to  fit  the  counterbore  in  the  tube  sheet 
and  bored  on  the  inner  end  to  make  a  sliding  fit  over 
the  condenser  tubes.  The  outer  end  of  the  ferrule  is 
tapered  down  so  that  its  inside  diameter  is  about  the 
same  as  the  inside  diameter  of  the  tubes.  A  slot  is 
cut  in  the  outer  end  for  the  purpose  of  screwing  the 
ferrule  down  on  packing  which  is  placed  between  the 
bottom  of  the  counterbore  in  tube  sheet  and  the  inside 
end  of  the  ferrule.  This  method  allows  the  tube  or 
ferrule  to  be  readily  renewed. 
Page  1025. 

Condenser  Tube  Plate.   See  Condenser  Tube  Sheet. 

Condenser  Tube  Rest  Plates.  Also  called  Supporting 
Plates.  These  plates  serve  the  purpose  of  intermediate 
supports  for  the  condenser  tubes  between  the  tube 
sheets. 

Condenser  Tube  Sheet.  A  brass  plate  into  which  ends 
of  condenser  tubes  are  fastened.  These  sheets,  one  at 
each  end  of  the  condenser,  serve  as  end  boundaries 
for  the  steam  space  and  supports  for  the  tubes.  They 
are  made  of  brass  and  counterbored  for  a  brass  ferrule. 
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Condenser  Vacuum  Gauge.  A  tube  graduated  in  inches 
of  mercury  for  obtaining  the  absolute  bade  pressure 
in  the  condenser. 

Condenser  Vanes.  Thin  sheet  steel  plates  placed  among 
the  condenser  tubes  and  running  between  tube  sheets. 
The  object  is  to  secure  as  near  a  uniform  distribution 
of  the  steam  to  the  tubes  as  possible. 

Condenser  Water  Chest  A  casting  fitted  to  the  front 
head  of  the  condenser  to  which  the  discharge  line  from 
the  circulating  pump  is  attached. 

Condenser  Water  Inlet.  The  circulating  water  inlet  on 
the  front  head.    See  Condenser  Water  Chest. 

Condenser  Wmter  Outlet.  A  boss,  chest  or  fitting  on 
the  front  or  back  head  of  the  condenser,  as  the  case 
may  be,  for  connection  to  the  overboard  discharge  line. 

Condenser  Wet  Suction.  A  pad  or  flange  for  con- 
nection to  a  condensate  pump  or  to  a  combined  air 
and  water  pump.  It  is  located  in  the  lowest  part  of 
the.  condenser. 

Condenser  Zincs.  Zinc  plates  fitted  in  the  front  and 
back  head  to  offset  galvanic  action.  They  should  have 
good  metallic  contact. 

Conduit.  Wrought  iron  pipe,  fibre  pipe,  tile  or  other 
hollow  products  specially  prepared  to  accommodate 
and  protect  electric  wire  and  cable. 

Conduit  Box.  A  metal  box  so  designed  that  one  or 
more  conduits  may  be  connected  to  it  and  so  arranged 
as  to  make  the  electric  wire  or  cable  in  the  conduit 
easily  accessible.  A  conduit  box  for  marine  work  is 
usually  made  water  tight. 
Pages  1064,  1071. 

Conduit  Pipe.  A  pipe  enclosing  and  protecting  electric 
wiring. 

Condulet.   A  conduit  fittings  so  arranged  as  to  allow 
the  wires  or  cables  in  the  conduit  to  be  connected, 
pulled  through,  or  brought  out  of  a  conduit  in  ac- 
cordance with  the  Underwriters'  Rules. 
Pages  1064,  1071. 

Connecting  Bridge.    See  Bridge,  Connecting. 

Connecting  Rod.  That  part  of  the  reciprocating  en-> 
gine  by  means  of  which  the  reciprocating  straight  line 
motion  of  the  piston  is  transformed  into  the  rotary 
motion  of  the  crank. 

It  consists  essentially  of  a  metal  rod  having  a  head 
forged  at  its  upper  and  a  foot  at  its  lower  end  for  the 
purpose  of  taking  the  cross  head  and  crank  pins  re- 
spectively. The  openings  in  these  end  forgings  arc 
fitted  with  brasses  and  caps. 

Marine  connecting  rods  generally  increase  in  area 
of  cross  section  from  top  to  bottom,  the  section  being 
sometimes  circular  and  sometimes  flattened  in  the 
plane  vertical  to  the  shaft  line. 

Connecting  Rod,  Gas  Engine.  See  Gas  Engine  Con- 
necting  Rod. 

Conning  Towers.  Protective  structures  built  up  of 
armor  plates  and  having  various  shapes  and  sizes. 
They  are  designed  for  the  protection  of  the  command* 
ing  officers  of  war  vessels  during  naval  actions.  They 
are  so  located  and  designed  as  to  command  the  best 
possible  unobstructed  view,  while  at  the  same  time 
affording  satisfactory  protection. 

Continuous  Floors.   See  Floors,  Continuous. 

Contline  (of  a  rope).  The  sunken  space  or  groove 
following  the  lay  of  the  rope  between  the  strands. 

Contracting  Ship-fitter.  A  ship-fitter  who  takes  a  con- 
tract to  lay  out  the  material  for  some  structural  fea- 
ture of  the  ship,  as  a  keel,  a  deck,  or  the  shell  plating, 
and  to  set  it  up  on  the  ship  ready  for  riveting. 


Controller,  Motor.  Controllers  for  electric  motors  in- 
clude such  apparatus  as  starting  rheostats,  speed 
regulating  or  controlling  rheostats  and  such  devices  as 
compensator  or  auto-transformer  types  of  motor 
starting  apparatus,  which  are  used  for  aUemating 
current  motors.  There  are  also  special  types  of 
switches,  such  as  float  and  tank  switches,  magnetically- 
operated  switches,  star- delta  switches  used  with 
squirrel-cage  induction  motors,  and  various  other 
styles  used  for  controlling  the  motor.  Automatically 
operated  motor  starters,  regulators  and  controllers  are 
also  included  under  this  heading.  A  motor  of  very 
small  power  can  be  started  without  the  need  of  a 
starting  rheostat,  but  for  most  motors  used  aboard 
ship  and  in  the  shipyard,  starting  or  regulating  de- 
vices of  some  kind  are  required. 

Converter,  Sjmchronous.   See  Synchronous  Converter. 

Cooler,  Gas  Engine.   See  Gas  Engine  Cooler. 

Cooler  Pump.   See  Pump,  Cooler. 

Coping  Machine.  A  machine  designed  to  cut  away  the 
flanges  and  corners  of  beams. 

Copper.    Described  under  Metals. 

Copper  Sheathing.   See  Sheathed. 

Coppers.  Galley  steam  kettles.  These  always  used  to 
be  made  of  copper,  hence  the  name. 

Coppersmith.  A  workman  who  fashions  or  fabricates 
the  various  fittings  or  parts,  which  are  made  from 
copper  piping,  tubing  or  sheets. 

Cordage.  A  comprehensive  term  for  all  ropes  of  what- 
ever size  or  kind  on  board  a  ship. 
Pages  825,  826,  839. 

Core  Oven.   See  Oven,  Core. 

Cork  Paint.   See  Paint. 

Com  OiL   See  Paint. 

Cornice.  An  interior  or  exterior  projection  fitted  along 
the  upper  edge  of  a  deck  house  to  form  an  ornamental 
appearance. 

Corresponding  Speeds.  Speeds  which  bear  the  same  re- 
lation to  each  other  as  that  of  the  square  roots  of  the 
linear  dimensions  of  the  ships  involved.  The  fore- 
going presupposes  the  existence  of  similarity  between 
the  ships  so  that  the  wave  formations  resulting  are 
similar. 

Corrosion.    Described  under  Steel  and  Iron. 
Corrugated  Bulkheads.   See  Bulkheads,  Corrugated. 
Corrugated  Furnace.   See  Furnace,  Corrugated. 
Cotton  Rope.   See  Rope,  Cotton. 
Cotton  Seed  Oil.  See  Paint. 

Coulomb.  The  practical  unit  of  quantity  of  electricity. 
It  represents  the  quantity  of  electricity  that  passes 
through  the  cross  section  of  a  conductor  per  second, 
when  the  current  strength  is  1  ampere.  It  is  also 
equal  to  the  quantity  of  electricity  contained  in  a  con- 
denser with  a  capacity  of  one  farad,  when  the  same 
is  subject  to  an  electric  motive  force  of  one  volt. 

Counter.  That  part  of  a  ship's  after  body  extending 
aft  from  the  after  perpendicular  (usually  above  the 
water  line). 

Counterbore.  A  tool  used  for  enlarging  a  hole  without 
changing  its  relative  position;  also  a  term  applied 
where  a  hole  is  rebored  to  a  larger  diameter  for  part 
of  its  length. 

Counter  Electromotive  Force.  The  induced  electro- 
motive force  in  the  armature  circuit  of  an  electric 
motor  which  tends  to  cause  the  current  to  flow  in  the 
opposite  direction  to  the  current  in  the  line. 

Countersink.  A  term  applied  to  the  operation  of  cut- 
ting the  sides  of  a  drilled  or  punched  hole  into  the 
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shape  of  a  frustrum  of  a  cone.  This  shape  provides  a 
shoulder  for  a  rivet  or  a  bolt  and  allows  a  flush  sur- 
face to  be  maintained.  Also  applied  to  the  tool  doing 
the  work, 

Countersinkers.  Men  v/ho  operate  hand  or  power  tools 
which  taper  or  countersink  holes  in  material. 

Countersinking  Machine.  A  drilling  machine  becomes 
a  countersinking  machine  when  a  countersink  is  used 
instead  of  a  drill.    See  Drilling  Machine. 

Countersinking  Machine,  Portable.  A  portable  pneu- 
matic drilling  machine  becomes  a  countersinking  ma- 
chine when  a  countersink  is  used  instead  of  a  drill. 

A  small  truck  built  in  the  form  of  a  box  and 
weighted  with  pig  or  scrap  metal.  Small  wheels  are 
fitted  to  one  end  and  a  pneumatic  machine  with  a 
countersink  attached  to  the  other  end.  Handles  are 
fitted  to  the  machine  end.  By  raising  the  handles  the 
truck  may  be  rolled  along  plates  laid  on  the  floor. 
The  machine  is  started  and  run  continuously  from 
beginning  operation  until  a  job  is  finished,  the  holes 
being  countersunk  by  rolling  the  truck  into  position 
and  lowering  the  handles  until  the  desired  depth  of 
countersink  is  reached. 

Countersinking  Machine,  Radial.  See  Drilling  Ma- 
chine, Radial. 

Countersunk.  A  term  applied  where  the  end  of  a  hole 
is  chamfered  off,  the  usual  slope  being  45**. 

Counter  Timbers.    See  Timbers,  Counter. 

Coupling.  A  device  intended  for  securing  together  ad- 
joining ends  of  piping,  shafting,  etc. 

A  flange  coupling,  used  for  line  shafting,  consists 
of  an  enlargement  of  the  shaft  end  in  the  form  of  a 
disc  or  flange,  the  two  flanges  which  terminate  the 
adjoining  shaft  sections  being  securely  attached  to  each 
other  b^  body  bound  bolts. 

A  socket  coupling,  used  in  twin  screw  vessels  for 
the  section  of  line  shaft  just  inboard  of  shaft  tube 
stuffing  box,  consists  of  a  tapered  end  on  the  forward 
end  of  the  outward  section  inserted  in  a  socket  worked 
in  the  after  end  of  the  inboard  section,  both  being 
secured  to  each  other  by  a  key  and  locking  ring. 

A  flexible  coupling,  used  sometimes  with  reciprocat- 
ing engines,  is  similar  to  the  flange  coupling  except 
that  the  face  of  one  flange  is  given  the  shape  of  a 
spherical  segment,  centered  on  the  face  of  the  other 
by  a  ball  and  socket  joint,  and  secured  to  the  other 
flange  by  bolts,  the  nuts  of  which  bear  on  springs  so 
as  to  take  up  lost  motion. 

Piping  is  joined  by  flange  couplings  similar  to  those 
described  above  and  by  threaded  sleeves. 
Page  549. 

Coupling  Bolts.  Bolts  intended  for  use  with  couplings. 

Their  form  varies  with  the  t3rpe  of  coupling  from  the 
body  bound  bolt  secured  with  nut  and  pin  in  a  rigid 
flange  coupling  to  the  tap  bolt  of  the  socket  coupling 
or  the  bolt  and  nut  of  the  flexible  coupling. 

Page  549. 

Coupling  Bolt  Forcer.   See  Bolt  Forcer. 

Coupling,  Pipe.  A  wrought  iron  sleeve,  having  an  in- 
side thread  used  to  make  a  joint  between  two  pipes. 
Where  it  is  not  desirable  to  disturb  the  position  of 
the  pipes  in  making  the  joint,  unions  should  be  used. 

Coupling,  Rudder.   See  Rudder  Coupling. 

Course.  The  path  over  which  a  vessel  proceeds.  Some 
courses  used  habitually  are  known  by  name.  This 
applies  especially,  to  measured  mile  courses,  where 
trial  trips  are  conducted  and  to  racing  courses.  In 


the  open  sea  the  course  is  designated  by  the  point  of 
the  compass  toward  which  the  vessel  is  headed. 

Cover,  Boat.  A  piece  of  canvas  used  as  a  cover  for  a 
small  boat  when  it  is  not  in  use. 

Cover,  Hatch.   See  Hatch  Cover. 

Covering  Board.  A  term  applied  to  the  plank  fitted 
horizontally  on  top  of  frames  and  waterway  board  at 
the  weather  decks  of  wood  ships. 

Covering,  Deck.  See  Deck  Covering,  Decking. 

CowL   See  Ventilators,  Bell-Mouthed  or  Cowl. 

Coxswain.  A  petty  officer  or  sailor,  who  steers  or  has 
charge  of  a  small  boat. 

Crab  Winch.   See  Winch,  Crab. 

Cradle.  The  structure  of  wood  or  wood  and  steel  with 
its  lashings  that  is  built  between  the  top  of  the  sliding 
ways  and  the  shell  of  a  ship.  The  part  adjacent  to  the 
shell  is  carefully  fitted  in  order  to  distribute  evenly 
the  stresses  due  to  launching. 

Cradle,  Launching.  A  timber  frame  work  built  up  to 
support  and  partly  incase  a  vessel  when  it  is  launched. 

Craft.  A  vessel  of  any  type. 

Crane.  A  machine  used  for  hoisting  and  moving  pieces 
of  material  or  portions  of  structures  or  machines  that 
are  too  heavy  to  be  handled  by  hand  or  that  are  heavy 
enough  to  make  handling  by  hand  uneconomical. 
Pages  738,  791,  793  to  796,  855. 

Crane,  Bridge.  An  overhead  type  of  crane  usually  in- 
stalled in  shop  buildings.  This  type  generally  con- 
sists of  one  or  more  girders  mounted  on  trucks  with 
wheels  which  run  along  tracks  supported  by  the 
columns  of  the  building.  A  carriage  containing  or 
supporting  the  hoisting  apparatus  is  designed  to  travel 
across  the  beam  providing  in  this  manner  for  lateral 
motion. 

Bridge  cranes  designed  for  small  loads  are  often 
operated  by  hand  while  those  designed  for  the  heavier 
loads  are  generally  operated  by  electric  motors. 

Electrically  operated  cranes  are  generally  operated 
from  a  cab  attached  to  the  girders. 

Pages  791,  794. 
Crane,  Bucket  Handling.   A  crane  designed  to  operate 
a  bucket  for  excavating  or  handling  coal,  mud,  etc. 

Page  793. 

Crane,  Gantry.    An  elevated  structure  designed  to 
travel  along  rails  on  the  ground  level  and  provided 
with  a  hoisting  gear. 
Page  794. 

Crane,  Jib.   A  boom  or  arm  fitted  to  swing  in  sockets 
attached  to  a  wall  or  column.   The  boom  in  this  type 
of  crane  is  generally  fixed  in  a  vertical  direction  but 
free  to  move  horizontally. 
Page  795. 

Crane,  Locomotive.  A  self-propelling  car  with  a  crane 
mounted  upon  it. 
Page  794. 

Crane,  Magnet  Handling.  A  crane  designed  to  carry 
and  operate  a  large  electro  magnet  for  lifting  and 
transporting  metal  scrap,  small  or  large  castings,  parts, 
etc.,  susceptible  to  magnetic  influence. 

Crane,  Pillar.  A  swinging  boom  or  arm  supported  by 
a  pillar  or  post  Usually  no  vertical  motion  is  pro- 
vided for  in  this  type  of  crane. 

Crane,  Post,   See  Crane  Pillar. 

Crane,  Traveling.  See  Crane,  Locomotive,  and  Crane, 
Bridge. 

Crane,  WalL  See  Crane,  Jib. 
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Cranemen.  Men  who  operate  overhead  cranes  handling 
material  in  the  yard  or  shop. 

Crank  Arm  or  Web.  That  portion  of  the  crank  or 
crank  shaft  which  connects  the  crank  pin  and  crank 
axle.  It  forms  the  lever  by  means  of  which  the  force 
exerted  on.  the  crank  pin  by  the  connecting  rod  is 
transmitted  to  and  utilized  in  turning  the  shaft  in  its 
bearings. 

In  engines  of  more  than  one  cylincr  the  angles 
which  the  several  crank  arms  make  with  each  other  are 
matters  of  careful  consideration  in  order  to  make  pos- 
sible the  obtaining  of  the  most  uniform  torque  possible 
throughout  the  entire  revolution  of  the  shaft. 

Crank  Axle.  The  cylindrical  portion  or  portion  of  the 
the  crank  or  crank  shaft  by  means  of  which  all  the 
members  of  the  rotating  system  of  the  engine  arc  car- 
ried and  held  in  place. 

Crank  Pin.  The  cylindrical  member,  forming  part  of 
the  crank,  to  which  the  foot  of  the  connecting  rod  at- 
taches and  which  receives  the  direct  effort  of  the 
connecting  rod.  Its  design  receives  the  most  thorough 
consideration  because  of  the  character  and  severity 
of  the  strains  to  which  it  is  subjected. 

Crank  Shaft.  That  portion  of  a  reciprocating  engine 
in  which  rotary  as  distinguished  from  rectilinear  mo- 
tion first  appears.  The  term  is  applied  to  the  portion 
of  the  shaft  which  (depending  upon  the  number  of 
cylinders)  is  composed  of  one  or  more  cranks  rigidly 
attached  to  one  another  and  arranged  to  work  about  a 
common  axis  viz.:  that  of  the  propeller  shaft. 

Crank  shafting  may  be  either  built  up  or  forged. 
Built  up  crank  shafts  are  composed  of  a  series  of 
crank  pins,  crank  axles,  and  crank  webs  formed  sepa- 
rately and  shrunk  and  keyed  together.  This  type  is 
common  in  merchant  practice  where  might  is  not  of 
first  importance.  It  lends  itself  readily  to  fabrication 
and  repair. 

Forged  crank  shafting  is  cut  and  machined  from  a 
single  forging.  It  effects  a  saving  in  weight  over  the 
built-up  type  and  is  becoming  more  popular.  It  is  at 
the  present  time  universally  used  in  naval  practice 
and  in  high  grade  work  outside  naval  practice. 

Crank  Shaper.  See  Shaper,  Crank. 

Crank  or  Tender.  That  quality  by  which  a  vessel 
assumes  large  angles  of  heel  as  a  result  of  the  action 
of  comparatively  small  forces.  It  is  the  result  of  a 
small  metacentric  height. 

Cribbing.  Foundations  of  heavy  blocks  and  timbers 
for  supporting  a  vessel  during  the  period  of  construc- 
tion. 

Cringles.  Iron  thimbles  or  grommets  worked  into  or 
attached  to  the  edge,  head,  leech,  or  clew  of  a  sail  for 
making  fast  the  bowline,  bridles,  earrings,  sheets,  etc. 

Critical  Docking  Draft.  That  draft  at  which  a  vessel 
loses  her  initial  stability  when  being  docked.  When 
the  draft  of  a  vessel  in  process  of  docking  or  undock- 
ing  is  less  than  the  critical  docking  draft  either  bilge 
blocks  or  shores  must  be  in  place  to  prevent  the  devel- 
opment of  a  list. 

Critical  Speed.  Same  as  Squatting  Speed. 

Cross.  A  pipe  fitting  composed  of  four  branches,  so 
constructed  that  one  pair  is  on  one  axis  and  the  other 
pair  is  on  another  axis,  the  axes  being  at  right  angles. 

Cross  Beams,  Hatch.  A  term  applied  to  the  portable 
athwartship  beams  in  a  hatch  that  support  the  fore  and 
afters  which  in  turn  support  the  hatch  covers.  Also 
applied  where  these  beams  support  the  hatch  covers 


directly  without  fore  and  afters,  in  which  case  the 
hatch  covers  must  run  fore  and  aft. 
Pages  379,  412,  418,  422,  559,  560,  561. 

Cross  Curves  of  Stability.  A  series  of  curves  of  right- 
ing arm  plotted  to  a  base  of  displacement,  each  curve 
being  drawn  for  a  given  degree  of  heeL  In  preparing 
such  a  series  of  curves  it  is  customary  to  assume  for 
all  displacements  an  axis  or  point  of  reference  at  a 
fixed  distance  above  the  vessel's  base,  and  to  compute 
the  values  of  righting  arm  from  this  axis. 

The  ordinary  curve  of  statical  stability  corresponding 
to  any  loading  may  be  derived  by  correcting  the  right- 
ing arms  as  taken  from  the  cross  curves  for  the  var- 
ious angles  of  heel  at  the  proper  displacement  by  an 
amount  equal  in  each  case  to  the  difference  between 
the  correct  height  of  the  center  of  gravity  and  the 
height  of  the  axis  or  base  assumed  for  the  cross  curves 
multiplied  by  the  sine  of  the  angle  of  the  cross  curve. 

Cross-Cut  Shaw.   See  Saw,  Cross- Cut. 

Crosshead.  That  part  of  a  reciprocating  engine  which 
attaches  directly  to  the  outer  end  of  the  piston  rod 
and  acts  at  once  as  the  connection  between  piston  and 
connecting  rod  and  as  a  guide  to  the  former  to  keep 
it  in  line  with  the  axis  of  the  cylinder  in  spite  of  the 
transverse  component  set  up  by  the  connecting  rod  due 
to  its  angular  position. 

The  crosshead  of  the  usual  marine  type  consists 
essentially  of  a  body  into  which  the  piston  rod  is  set 
and  secured  by  a  nut.  From  this  body  extend  pins  to 
take  the  jaws  of  the  connecting  rod  and  at  right 
angles  to  these  pins  (termed  crosshead  pins)  extend 
arms  to  carry  the  slides  for  the  maintenance  of  proper 
alignment. 

There  are  several  types  of  crossheads,  but  they  are 
all  as  above  described  in  principle. 
Crosshead  Guide  Bars.  Parallel,  fixed  members  be- 
tween which  the  crosshead  works,  it  being  held  to  a 
straight  line  reciprocating  motion  by  means  of  the 
crosshead  guides  or  slippers  bearing  against  the  guide 
bars. 

These  members  are  made  of  cast  iron  carefully 
finished. 

Crosshead  Nut.    A  nut  intended  to  secure  the  piston 

rod  against  turning  in  or  out  of  the  cross  head. 
Crossjack.  The  lowest  yard  carried  on  the  mizzen  mast 

of  a  vessel.   Sometimes  used  with  reference  to  the  sail 

carried  by  this  yard. 
Cross-Over.    A  pipefitting  or  a  pipe,  having  a  double 

offset  which  is  used  to  allow  one  pipe  to  pass  over 

another. 

Cross-Trees.  A  term  applied  to  athwartship  pieces 
fitted  over  the  trees  on  a  mast.  They  serve  as  a 
foundation  for  a  platform  at  the  top  of  a  mast  or  as  a 
support  for  outriggers. 

Crown.  Term  sometimes  used  denoting  the  round  up 
or  camber  of  a  deck.  The  crown  of  an  anchor  is 
located  where  the  arms  are  welded  to  the  shank. 

Crown  Sheet,  Boiler.  See  Boiler  Crown  Sheet. 

Crows  Nest.  A  lookout  station  attached  to  or  near  the 
head  of  a  mast. 
Pages  320,  343. 

Crucible  Steel.  See  Steel  and  Iron. 

Cruiser.  A  vessel  designed  to  keep  at  sea  for  extended 
periods.  Such  scantlings  are  fixed  and  type  of  ma- 
chinery selected  as  will  insure  exceptional  seaworthi- 
ness. A  war  vessel  in  which  the  protection  against 
gun  fire  is  mor^  ^^ss  sacrificed  for  speed  or  long 
radius  of  movert^^^^' 
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Cruising  Turbine.    See  Turbine,  Cruising. 

Crutch.  A  term  applied  to  a  support  for  a  boom.  Also 

applied  to  the  jaw  of  a  boom  or  gaff. 
Cuddy.    A  galley  structure  on  deck;  a  small  cabin. 
Current,  Alternating.   See  Alternating  Current. 
Current,  Direct.  See  Direct  Current. 
Curve  of  Areas  of  Midship  Section.  A  .curve  indicating 

tiie  area  of  midship  section  below  any  waterline  under 

consideration. 

Curve  of  Areas  of  Water  Plane.  A  curve  indicating 
the  area  of  water  plane  corresponding  to  any  draft. 

Curve  of  Center  of  Gravity  of  Water  Plane.  A  curve 
indicating  the  longitudinal  position  of  the  center  of 
gravity  of  the  ship's  water  plane  for  any  and  all  drafts. 

Curve  of  Displacement,  Fresh.  Same  as  Curve  of  Dis- 
placement, Salt  Water;  excepting  that  the  ship  is 
considered  as  floating  in  fresh  water  of  thirty-six 
cubic  feet  per  ton. 

Curve  of  Displacement,  Salt.   A  curve  which  indicates 
for  any  draft  the  corresponding  displacement  of  the 
vessel,  the  ship  being  considered  as  floating  at  designed 
trim  in  salt  water  of  thirty-five  cubic  feet  per  ton. 
Page  228. 

Curve  of  Longitudinal  Center  of  Buoyancy.  A  curve 
so  plotted  as  to  show  the  variation  in  value  of  the  dis- 
tance of  the  vessel's  center  of  buoyancy  from  a  given 
reference  line  (generally  the  half  length)  measured  in 
a  fore-and-aft  direction  and  corresponding  to  varia- 
tions in  draft  and  displacement. 

Curve  of  Longitudinal  Metacenter.  A  curve  so  plotted 
as  to  show  the  variation  in  value  of  the  longitudinal 
metacentric  radius  or  of  the  height  of  the  longitudinal 
metacenter  above  base  corresponding  to  variations  in 
draft  and  displacement. 

Curve  of  Moment  to  Alter  Trim.  A  curve  which 
indicates  the  approximate  moment  in  foot  tons  which 
at  any  draft  is  required  to  alter  the  trim  of  the  vessel 
by  one  inch. 

Curve  of  Sectional  Areas.  A  curve,  plotted  from  a 
straight  base  line,  representing  the  length  of  the  ship, 
the  ordinates  of  which  represent  to  scale  the  areas  of 
the  vessel's  immersed  cross  sections  at  corresponding 
points.  The  area  under  this  curve  represents  to  scale 
the  volume  of  the  displacement.  The  center  of  gravity 
of  this  area  represents  the  longitudinal  center  of 
buoyancy  of  the  displacement. 
Pages  169,  170.  177,  178,  187,  188,  224. 

Curve  of  Tons  per  Inch  of  Immersion.  A  curve  indi- 
cating for  any  draft  the  number  of  tons  of  additional 
load  which  would  be  required  to  immerse  the  vessel 
one  additional  inch. 

Curve  of  Transverse  Metacenter.  A  curve  so  plotted 
as  to  show  the  variation  in  value  of  the  transverse 
metacentric  radius  or  of  the  height  of  the  transverse 
metacenter  above  base  corresponding  to  variations  in 
draft  and  displacement. 

Curve  of  Vertical  Center  of  Buoyancy.  A  curve  so 
plotted  as  to  show  the  variation  in  value  of  the  dis- 
tance of  the  vessel's  center  of  buoyancy  measured 
vertically  above  or  below  a  horizontal  reference  line 
(generally  the  molded  base  or  the  plane  of  flotation) 
and  corresponding  to  variations  in  draft  and  displace- 
ment. 

Cutter.   A  boat  carried  by  war  vessels. 

In  the  United  States  Navy,  these  boats  are  of 
robust  construction,  seaworthy,  and  used  for  purposes 
of  genera]  utility. 


Cutters  or  Burners.  Workmen  who  operate  gas  cutting 
tools  to  sever,  trim  or  cut  away  surplus  metal. 

Cutwater.  A  timber  bolted  to  the  forward  side  of  the 
stem  in  wood  ships.  The  forward  edge  of  the  stem  in 
steel  vessels  is  also  called  the  cut-water. 

Cylinder.  That  portion  of  the  reciprocating  engine  in 
which  the  steam  acts  to  force  the  piston  from  one  end 
to  the  other  and  vice-versa.  The  name  is  derived 
from  its  internal  shape  inasmuch  as  its  exterior  is 
complicated  by  various  attachments  and  additions.  The 
cylinder  is  made  of  the  highest  grade  of  cast  iron,  the 
interior  being  carefully  bored  to  a  smooth  cylindrical 
shape  for  the  passage  of  the  piston. 

With  the  barrel  of  the  cylinder  arc  usually  cast  the 
lower  head,  valve  casings,  chests,  ports,  passages,  etc., 
also  the  lugs  for  the  attachment  of  the  columns,  braces, 
etc.  The  upper  head  or  cover  is  cast  separately  and 
attached  to  the  barrel  by  means  of  studs  and  nuts. 
The  lower  cover  is  fitted  with  a  stuffing  box  and  gland 
to  permit  the  free  passage  of  the  piston  rod  but  to 
prevent  the  escape  of  steam.  The  interior  faces  of  the 
piston  covers  are  so  shaped  as  to  conform  closely  to 
the  contour  of  the  piston  faces  in  order  to  cut  down 
the  volume  of  clearance  as  much  as  practicable.  Fre- 
quently the  inner  surface  of  the  cylinder  barrel  is 
formed  by  a  liner  cast  of  fine  grained  extra  hard  iron. 
It  is  then  possible  to  replace  the  liner  in  case  of  exces- 
sive wear.  Such  a  liner  also  forms  one  side  of  the 
jacket  space  in  case  the  cylinder  is  to  be  steam 
jacketed.  In  case  steam  jacketing  is  contemplated  all 
joints  must  be  carefully  made  in  order  to  avoid  steam 
leaks. 

In  the  ordinary  triple  expansion  engine  with  three 
cylinders,  the  cylinders  are  known  as  high  pressure, 
intermediate  and  low  pressure  respectively. 

Cylinder,  Gas  Engine.   See  Gas  Engine  Cylinder. 

Cylindrical  Coefficient.    See  Coefficient,  Cyundrical. 

D 

Davit.  A  crane  used  to  lower  and  raise  lifeboats  and 
sometimes  anchors.  The  rotary,  or  most  common  type, 
consists  of  a  vertical  pillar,  round  in  section,  with  the 
upper  portion  bent  in  a  fair  curve  and  having  suf- 
ficient out-reach  to  clear  the  side  of  the  ship  plus 
clearance.  Each  lifeboat  has  two  davits,  one  near  its 
bow  and  one  near  its  stern ;  and  they  both  rotate,  lift- 
ing the  boat  from  its  stowage  position  on  the  deck, 
and  swinging  it  clear  of  the  side.  This  type  of  davit 
is  usually  stepped  in  a  socket  attached  to  the  side  of 
the  vessel  or  on  the  first  deck  below  the  boat  deck 
near  the  side.  At  the  boat  deck  level  it  is  held  in  place 
by  a  keeper  or  bearing.     Page  689. 

The  rules  of  the  American  Bureau  of  Shipping 
state  that  boats'  davits  should  not  be  less  in  diam- 
eter than  given  by  the  following  formula,  when 
they  are  required  to  carry  the  boat,  its  equipment 
and  a  sufficient  number  of  men  to  launch  it, 

d  =  ^Lx  B  X  D  (H  -h4R) 
f44 

d  =  diameter  of  davit  in  inches. 
L  =  length  of  boat  in  feet. 
B  =  breadth  of  boat  in  feet. 
D  =  depth  of  boat  in  feet. 

H  =  height  of  davit  in  feet  above  point  of  support. 

R  =  outreach  of  davit  in  feet. 

When  it  is  required  that  the  davits  shall  carry  the 
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boat,  its  full  load  of  passengers  and  equipment,  the 
divisor  should  be  86  for  iron  and  104  for  solid  ingot 
steel  davits  having  a  tensile  strength  of  from  58,240 
to  71,680  lbs.  per  sq.  in. 

Lloyd's  rules  state  that  in  the  case  of  boats  and 
davits  of  ordinary  proportions,  .  the  diameter  d  of 
the  davit  in  inches  must  be  obtained  by  using  the  fol- 
lowing formula: 

d  =:  •  /L  X  B  X  D  (H  +  4S) 

\  

C 

where  L,  B  and  D  are  the  length,  breadth  and  depth, 
respectively,  of  the  lifeboat.  H  is  the  height  of  the 
davit  above  the  keeper,  and  S  is  the  spread  or  out- 
reach of  the  davit,  each  of  these  dimensions  being  in 
feet. 

The  value  of  the  constant  C  is  to  be  as  follows: 

1.  When  the  davit  is  to  be  of  wrought  iron  and 
of  sufficient  strength  to  carry  the  boat  and  its  equip- 
ment and  a  sufficient  number  of  men  to  launch  it,  the 
value  of  C  is  to  be  144. 

2.  When  the  davit  referred  to  in  (1)  is  to  be  of 
wrought  ingot  steel  of  from  28  to  32  tons  per  square 
inch  tensile  strength,  the  value  of  C  is  to  be  174. 

3.  When  the  davit  is  to  be  of  wrought  iron  and  of 
sufficient  strength  safely  to  lower  the  boat  fully 
equipped  and  carrying  the  maximum  number  of  per- 
sons for  which  it  is  intended,  the  value  of  C  is  to 
be  82. 

4.  When  the  davit  referred  to  in  (3)  is  to  be  of 
wrought  ingot  steel  of  from  28  to  32  tons  per  square 
inch  tensile  strength,  the  value  of  C  is  to  be  99. 

When  the  weight  of  the  boat  and  its  complement  is 
known,  the  diameter  can  be  calculated  by  the  follow- 
ing formula: 

f  =  My  +^ 
I  A 

where 

M  =  the  bending  moment,  caused  by  the  weight 
suspended  from  the  davit  head,  in  inch  lbs. 

y  =  the  radius  of  the  davit  in  inches. 

I  =  the  moment  of  inertia  of  the  section  of  the 
davit  in  inches  X  square  inches. 

f  =  the  allowable  working  stress  in  lbs.  per  square 
inch. 

P  =  the  downward  component  of  the  weight  sus- 
pended from  the  davit  head  that  is  parallel  to  the  cen- 
ter line  of  the  straight  portion  of  the  davit. 

A  =  the  area  of  the  section  of  the  davit  in  square 
inches. 


Two  questions  that  require  consideration  arc  the 
heel  of  the  ship  to  be  taken,  and  the  proportion  of  the 
toUl  weight  of  the  life  boat  including  equipment  and 


complement  that  comes  on  one  davit.  The  Naviga- 
tion Laws  specify  that  "the  davits  shall  be  of  such 
strength  that  the  boats  can  be  lowered  with  their  full 
complement  of  persons  and  equipment,  the  vessel  being 
assumed  to  have  a  list  of  15**." 

It  is  often  the  case  that  one  end  of  a  life  boat  is 
dropped  ahead  of  the  other,  which  causes  an  unequal 
distribution  of  the  weight  on  the  davits  and  also  a  fac- 
tor of  impact.  In  addition  to  this,  the  inertia  of  the 
life  boat  caused  by  the  termination  of  a  roll  of  the 
ship  in  one  direction  adds  to  the  strain  on  the  davits. 
It  is,  therefore,  advisable  to  allow  at  least  three  quar- 
ters of  the  weight  of  the  life  boat,  equipment  and  com- 
plement as  coming  on  one  davit. 

Rotary  davits  are  also  made  of  rolled  H  section^ 
and  when  so  made  they  should  have  a  sectional  modu- 
lus equivalent  to  the  round  section. 
Davit  Bearing.   See  Davit  Keeper. 

Davit,  Cat.  A  davit  used  in  raising  an  anchor  from  the 
surface  of  the  water  or  from  under  the  hawse  pipe. 

Davit  Cleat.  This  cleat  is  used  for  fastening  the  end 
of  the  boat  falls.  It  is  generally  seized  or  lashed  to 
the  davit. 

Davit  Fairleader.  An  eye  fitting  seized  or  lashed  to 
the  davit  and  used  to  lead  the  end  of  the  boat  falls 
from  the  fixed  block  to  the  cleat. 

Davit,  Fish.  A  davit  used  in  pulling  an  anchor  on 
board  from  under  the  cathead. 

Davit  Head.  This  term  applies  to  the  swelled  part  of 
the  top  of  the  davit  to  which  the  boat  falls  are  at- 
tached. This  attachment  is  usually  done  with  an  eye 
bolt  but  sometimes  with  a  yoke  and  bolt. 

Davit  Keeper.  A  ring-shaped  fitting  whose  function  is 
to  hold  the  davit  in  position  and  also  to  serve  as  a 
side  bearing. 
Page  689. 

Davit,  MechanicaL    Mechanical  davits  are  those  that 
are  forced  outboard  by  a  mechanism. 
Pages  819,  822. 
Davit  Pivot  Disc.    A  circular  piece  of  hardened  steel 
with  one  side  flat  and  the  other  side  having  a  convex 
conical  surface.    It  is  set  in  the  bore  of  the  davit 
socket  to  form  a  pivot  bearing  for  the  foot  of  the 
davit. 
Page  689. 

Davit  Socket.  The  fitting  into  which  the  foot  of  the 
davit  is  set.  When  used  with  a  keeper  or  bearing  it 
is  a  small  casting  a  few  inches  in  height.  It  is  not 
uncommon  to  combine  both  keeper  and  socket  in  one 
piece  which  requires  a  much  higher  casting  with  a 
broader  base. 
Page  689. 

Davit  Spreader.    A  spectacle-shaped  fitting,  fastened, 
to  the  davit  head  for  the  purpose  of  attaching  the 
end  of  the  guy  rope  leading  to  the  deck  and  the  end 
of  the  span  rope  between  davits. 
Page  689. 

Dead  Center,  Dead  Point.  Those  points  during  the 
stroke  of  a  reciprocating  engine  at  which  the  line  of 
action  of  the  connecting  rod  and  the  axis  of  the  crank 
shaft  lie  in  the  same  plane. 

Dead  Eye.  A  solid  oblate  or  flat  circular  piece  of  hard 
wood  having  three  holes  for  reeving  a  lanyard  in 
setting  up  the  standing  rigging.  Where  this  method 
of  setting  up  is  employed,  the  lower  dead  eye  is 
attached  to  the  chain  plate,  the  upper  one  to  the  shroud 
or  stay,  the  lanyard  is  then  rove  through  the  two  dead 
eyes  forming  a  three-fold  purchase. 
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Dead  Flat  The  midship  portion  of  a  vessel  through- 
out the  length  of  which  a  constant  shape  of  cross 
section  is  maintained. 

Dead  Light.  A  term  applied  to  a  port  lid  or  cover.  A 
metal  shutter  fitted  to  protect  the  glass  in  a  fixed  or 
port  light. 

Dead  Load,  NauticaL  A  term  used  meaning  the  weight 
of  cargo  and  stores  carried  by  a  vessel.  A  load 
steadily  applied,  as  the  weight  of  merchandise  stored 
in  a  warehouse.  In  computing  stresses  in  any  structure 
the  weight  of  the  structure  itself,  if  not  moving,  is  a 
dead  load. 

Dead  Plate.  A  flange  at  the  lower  edge  of  the  furnace 
front  or  a  plate  which  supports  the  forward  end  of 
the  grate  in  a  boiler. 

Deadrise.  The  angfle  which  the  straight  portion  of  the 
bottom  floor  of  the  midship  section  makes  with  the 
base  line.  It  is  expressed  by  the  number  of  inches 
rise  above  the  base  line  in  the  half  beam  of  the  vessel. 

Deadweight.  The  total  weight  of  cargo,  fuel,  stores 
and  water  which  a  ship  can  carry  when  at  her  designed 
draft.  The  term  is  frequently  used  as  descriptive  of 
the  vessel's  size.  It  must  not  be  confused  with  the 
volume  or  cubic  capacity  of  stowage  space.  See  also 
"Useful  Load."  Deadweight  is  usually  expressed  in 
long  tons. 
Pages  155,  156. 

Deadweight,  Cargo  Factor.  A  constant  which  if  multi- 
plied by  the  registered  tonnage  will  give  as  a  result  the 
approximate  deadweight  cargo  which  the  vessel  can 
carry.  The  factor  or  multiplier  to  be  used  is,  accord- 
ing to  rule,  1.5. 

Deadweight  Efficiency.  The  ratio  of  the  deadweight 
to  the  designed  displacement. 

Deadwood,  After.    Timbers  built  up  between  the  keel 
and  keelson  in  the  vicinity  of  the  stern  post. 
Plate  XXV. 

Deadwood,  Fore  or  Stem.    Reinforcing  timbers  placed 
back  of  the  joint  of  the  stem  and  keel. 
Plate  XXV. 

Dead-works.    All  parts  of  a  vessel  extending  above 

the  load  water  line. 
Deck.  A  deck  in  a  ship  corresponds  to  the  floor  in  a 
building.  It  is  the  plating,  planking,  or  reinforced 
concrete  covering  or  any  tier  of  beams  above  the  inner 
bottom,  forming  a  floor,  either  in  the  hull  or  super- 
structure of  a  ship. 

Pages  496,  521  to  527. 

Plates  XXXIX,  XL,  XLI,  XLII. 

The  American  Bureau  of  Shipping  requires  that 
Weather  Decks  are  to  be  thoroughly  calked  and 
watertight;  decks  below  the  weather  deck,  which  arc 
not  protected  by  watertight  superstructures,  are  also 
to  be  calked  and  watertight;  other  laid  decks  which 
arc  not  watertight  will  be  entered  in  the  Record  Book 
as  "n.  c."  (not  calked). 

Testing.— Watertight  decks  are  to  be  subjected  to 
hose-testing  after  all  fittings  are  fastened  in  position; 
the  pressure  of  water  in  the  hose  is  not  to  be  less  than 
30  pounds  per  square  inch.  Gutter  waterways  are  to 
be  tested  by  flooding  or  hose  testing  before  any  ce- 
ment is  laid.  In  passenger  spaces  the  requirement  as 
to  hose-testing  of  decks  may  be  modified. 

It  is  recommended  that  the  weather  portion  of  all 
Strength  Decks  be  plated  throughout  the  midship  half 
length  and  the  plating  gradually  tapered  from  thence 
to  the  stringer  plates;  in  Vessels  of  and  over  250  feet 
length  this  recommendation  becomes  a  requirement. 


In  Vessels  of  and  over  300  feet  length  the  Strength 
Deck  is  to  be  plated  throughout  the  midship  three- 
quarters  length,  and  the  plating  gradually  tapered 
from  thence  to  the  stringer  plates;  in  Vessels  of  and 
over  400  feet  length  at  least  one  deck  is  to  be  com- 
pletely plated.  The  portion  of  deck  forming  the  crown 
of  the  machinery  space  is  to  be  plated  in  all  Vessels. 

The  area  of  deck  material  on  each  side  of  the  open- 
ings within  the  midship  half  length,  is  not  to  be  less 
than  given  in  the  Bureau's  tables  for  the  respective 
decks;  the  areas  in  way  of  openings  outside  the  mid- 
ship half  length  are  to  be  proportional  to  the  midship 
area  and  the  area  of  the  stringer  plate  at  the  ends, 
i,e.,  at  three-quarters  length  the  required  area  is  half 
the  sum  of  the  midship  and  end  areas. 

Frames  are  not  to  extend  through  the  stringer  plates 
of  weather  decks.  Where  frames  pass  through  water- 
tight decks  below  the  weather  deck,  a  continuous 
stringer  angle  is  to  be  fitted  along  the  inner  edge  of 
the  frames;  the  spaces  between  the  stringer  an- 
gle and  the  shell  plating  are  to  be  filled  with  close 
fitting  chocks  of  wood  or  plate  secured  in  posi- 
tion and  covered  with  a  good  body  of  cement,  or  are 
to  be  made  watertight  by  other  equally  effective  means. 

Butts  of  stringer  plates,  stringer  angles  and  adjoin- 
ing shell  plates  are  not  to  be  less  than  two  frame 
spaces  clear  of  one  another.  Butts  of  inner  stringer 
angles  are  to  be  strapped  by  efficient  angle  or  plate 
back  pieces,  not  by  bosom  pieces. 

Wood  Decks,  where  watertight,  are  to  have  planks 
of  good  quality,  thoroughly  seasoned,  free  from  rot, 
sap,  and  shakes,  and  reasonably  free  from  knots ;  satis- 
factory evidence  must  be  produced  to  the  Surveyors 
that  the  planks  have  been  cut  and  stacked  for  a  suf- 
ficient time,  or  that  they  have  been  properly  seasoned 
by  approved  artificial  means.  White  pine  and  teak 
planks  may  be  6  inches  wide;  yellow,  Oregon,  and 
kauri  pine  planks  are  not  to  be  more  than  5  inches 
wide ;  Oregon  pine  planks  are  to  be  laid  with  the  grain 
vertical.  Thwartship  planks  are  to  be  laid  at  hatch- 
way and  other  coamings  on  weather  decks  to  protect 
the  plank  ends  from  contact  with  metal ;  margin  planks, 
to  which  stanchions,  etc.,  are  bolted,  should  be  teak; 
those  in  Sailing  Ships  are  to  be  teak  or  greenheart. 
Deck  planks  are  to  be  laid  directly  on  top  of  beams  and 
bedded  home  on  plates  to  the  exclusion  of  padding; 
the  average  thickness  of  pine  weather  decks  is  to  be 
such  that  individual  planks  shall  not  be  less  than 
inches  thick,  and  of  teak  decks  that  individual  planks 
shall  not  be  less  than  2  inches  thick.  Fastenings  are  to 
be  made  with  galvanized  bolts  and  nuts  at  each  beam 
where  beams  are  fitted  to  alternate  frames  and  no  steel 
deck  is  laid ;  where  planks  are  laid  on  tie  plates  or  steel 
plating  the  fastenings  are  to  be  arranged  at  the  beams 
and  between  the  beams  in  such  fashion  as  to  secure 
rigidity  in  the  plates;  the  bolts  are  to  have  white 
leaded  grommets  under  the  heads,  and  are  to  be  cov- 
ered with  turned  dowels  bedded  in  white  lead  or  other 
suitable  substance;  inch  bolts  may  be  used  in  pine 
planks  up  to  3J4  inches  and  in  teak  planks  up  to  2^ 
inches  thick;  planks  of  greater  thickness  are  to  be 
fastened  with  H  incl^  bolts;  planks  up  to  6  inches  in 
width  may  have  single  fastening,  broader  planks  are  to 
be  double-fastened.  Butts  are  to  be  arranged  so  that 
there  are  at  least  three  planks  between  any  two  butts 
in  the  same  beam  space;  reverse  clips  or  plates  are  to 
be  fitted  on  unplated  beams  within  the  midship  half 
length  to  take  the  butts  of  planks  in  weather  decks. 
Deck  End  Plates  are  to  be  fitted  at  ends  of  all  deck 
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openings  of  sufficient  width  to  provide  for  the  efficient 
fastening  of  the  deck  ends ;  in  way  of  transverse  bulk- 
heads the  beams  are  to  be  plated  over  and  the  deck 
specially  supported  and  stiffened  as  may  be  required 
to  provide  rigid  support  to  the  bulkhead. 

Tie-plates  are  to  be  fitted  under  the  coamings  of 
deck  houses  and  alongside  all  openings  in  wood  decks, 
of  sufficient  breadth  and  thickness  to  withstand  the 
pressure  of  the  deck  calking;  these  tie  plates  are  also 
to  provide  good  foundation  for  the  deck  houses  and 
effective  resistance  to  lateral  movement  in  way  of  the 
deck  openings;  in  the  latter  case  the  thickness  of  the 
tie-plates  at  hatchways  and  other  large  openings  should 
not  be  less  than  that  of  the  stringer  plates  and  the 
widths  not  less  than  one-tenth  of  the  length  of  the 
opening;  the  tie-plates  are  to  extend  two  or  three 
frame  spaces  beyond  the  opening  where  its  length  ex- 
ceeds 13.5.  Tie-plates  are  to  be  fitted  under  wood 
decks  at  each  line  of  stanchions,  they  are  to  be  of 
not  less  thickness  than  the  stringer  plates,  and  to  have 
a  width  not  less  than  .025  of  the  molded  breadth. 

Diagonal  Tie-plates  are  to  be  fitted  on  the  wedging 
deck  of  Sailing  Vessels,  in  way  of  each  mast ;  in  Sail- 
ing Vessels  over  200  feet  length  they  are  to  be  fitted 
over  four-fifths  of  the  length  of  the  Freeboard  Deck; 
diagonals  are  to  cross  one  another  at  an  angle  of  90** ; 
they  are  to  have  thicknesses  not  less  than  those  of  the 
stringer  plates  and  breadths  not  less  than  .025; 
of  the  modeled  breadth;  they  arc  to  be  well  bolted  to 
the  deck  planks  and  their  connections  are  to  be  so 
arranged  that  only  one  thickness  of  plate  requires  to 
be  scored  out  of  the  deck  planking. 

Mast  Partner  plates  on  the  wedging  deck  are  to  be 
in  width  not  less  than  two  and  a-half  times  the  diam- 
eter of  the  mast  and  in  thickness  not  less  than  re- 
quired for  the  Strength  Deck  stringer  plate  amidships ; 
they  are  to  be  at  least  four  frame  spaces  in  length  and 
are  to  be  fitted  with  mast  coamings  as  required  by 
the  following  paragraph: 

Mast  Openings  on  weather  and  wedging  decks  are 
to  have  coamings  formed  of  bulb  plate  and  angle,  or  a 
bulb  angle  riveted  to  mast  partners  or  plating;  the 
height  of  the  coamings  is  to  be  one-third  the  diameter 
of  the  mast  or  9  inches  whichever  is  the  less.  In  all 
cases  where  beams  are  cut,  efficient  carlings  are  to  be 
fitted. 

Waterway  Angles  are  to  be  of  sufficient  depth  and 
thickness  to  effectively  withstand  the  pressure  of  the 
deck  calking;  the  waterways  are  to  be  watertight 
and  tested  by  flooding  or  hose-testing  before  any 
cement  is  laid. 

Coaming  Angles  are  to  stand  at  least  half  an  inch 
above  a  laid  wood  deck;  where  thick  coaming  plates 
are  not  fitted  at  the  base  of  houses,  casings,  etc.,  the 
coaming  angles  on  weather  decks  are  to  be  at  least 
.40"  thick  and  are  to  stand  6  inches  above  the  top  of 
the  deck. 

Compensation  at  openings,  in  addition  to  fulfilling 
the  preceding  requirements,  is  to  provide  against  local 
stresses  by  means  of  doublings,  long  overlaps,  or  in- 
creased thickness  of  plating  at  the  corners  of  all  large 
openings  in  Rule  decks,  as  may  be  required.  In 
way  of  the  machinery  space  special  attention  is  to 
be  paid  to  the  maintenance  of  lateral  stiffness  by 
means  of  through  beams  and  plating  and  the  pro- 
vision of  thoroughly  effective  deck  support;  these 
arrangements  are  to  be  submitted  and  approved  in 
the  initial  stages  of  construction;  no  departure  from 


the  approved  arrangements  is  to  be  made  without 
having  been  submitted  and  accepted  as  equally  ef- 
fective. Where  the  continuity  of  decks  is  broken 
every  precaution  is  to  be  taken  to  maintain  uniformity 
of  stress ;  where  Strength  Decks  are  at  different  levels, 
the  deck  material  at  each  level  is  to  be  effectively  over- 
lapped and  thoroughly  tied  together  by  diaphragms^ 
webs,  brackets,  etc.,  to  the  satisfaction  of  the  Com- 
mittee. Where  quarter  decks  abut  upon  bridge  decks 
and  the  change  in  level  is  comparatively  small,  it  is 
recommended  that  the  Quarter  Deck  be  gradually 
raised  at  the  fore  end  to  the  level  of  the  Bridge  Deck 
so  as  to  form  a  continuous  deck.  Where  the  Free- 
board and  Bridge  Decks  are  the  respective  Strength 
Decks,  the  Freeboard  Strength  Deck  material  is  to  ex- 
tend well  into  the  bridge,  and  such  strong  webs, 
diaphragms,  or  other  satisfactory  arrangements  are 
to  be  provided  as  will  compensate  for  the  discontinuity 
in  the  hull  girder;  special  support  which  extends  ef- 
fectively to  the  bottom  of  the  Ship  is  to  be  provided 
below  the  lower  Strength  Deck,  in  the  form  of  stanch- 
ions, fore  and  aft  diaphragms,  and  partial  or  com- 
plete bulkheads. 

Deck,  After.  A  term  applied  to  a  deck  aft  of  the 
midship  portion  of  a  vessel. 

Deck,  Anchor.  A  term  applied  to  the  top  of  a  small 
forecastle  that  is  principally  used  for  storage  of 
anchors  or  for  supporting  anchor  handling  devices. 

Deck,  Awning.  A  term  applied  to  a  deck  fitted  from 
bow  to  stem  on  a  light  superstructure.  The  space 
below  it  is  completely  closed  in  and  may  be  used  for 
passengers  or  for  the  stowage  of  small  or  light  cargo. 

Deck  Beam.  See  Beam,  Deck. 

Deck  Beam  Clamp.  See  Clamp,  Deck  Beam. 

Deck,  Boat.    A  superstructure  deck  provided  for  the 
stowage  of  the  life  boats  and  also  generally  used  for 
staterooms  or  quarters. 
Page  521. 

Deck  Bolts.  The  bolts  that  are  used  in  fastening  plank- 
ing to  the  deck  beams. 
Page  528. 

Deck,  Bridge.  A  term  applied  to  the  deck  forming  the 
top  of  a  bridge  house,  or  partial  superstructure.  See 
Bridge. 
Page  522. 

Deck,  Bulkhead.  The  uppermost  continuous  deck  to 
which  all  the  main  transverse  watertight  bulkheads 
are  carried.  This  deck  should  be  watertight  in  order 
to  prevent  any  compartment  that  is  open  to  the  sea 
from  flooding  the  one  adjacent  to  it. 

Deck,  Calked.  A  term  applied  to  a  steel  deck  bavins: 
the  edges  of  such  plating  and  bars  as  are  necessary 
to  secure  water  tightness  calked. 

It  is  applied  to  a  wood  deck  when  the  seams  be- 
tween the  planking  are  filled  with  cotton  or  oakum 
and  payed  with  marine  glue.  Where  planking  is  laid 
over  a  steel  deck  it  is  advisable  to  calk  the  planking 
only  because  any  leaks  in  the  wood  covering  would 
be  held  by  the  steel  deck  causing  the  wood  to  rot. 

Deck,  Canvas  Covered.  To  secure  water  tightness 
wood  decks  that  are  not  calked  and  also  wood  decks 
within  the  quarters  are  often  covered  with  canvas. 
After  the  canvas  is  laid  it  is  given  a  coat  of  paint. 

Deck  Cargo.  A  term  applied  to  a  cargo  carried  on 
deck.  Lumber  or  barrels  are  commonly  carried  on 
deck,  but  in  any  case  the  stability  of  the  ship  and  the 
liability  of  having  the  cargo  washed  overboard  should 
be  given  serious  consideration. 
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Deck  Covering,  Decking.  Various  compositions  and 
materials  have  been  used  for  covering  decks.  The 
light  upper  weather  decks  are  commonly  covered  with 
canvas  and  then  given  a  coat  of  paint. 

The  heavy  steel  weather  decks,  when  not  planked 
over,  are  often  covered  with  a  composition  which 
serves  as  a  protection  to  the  steel  and  makes  a  better 
surface  for  working. 

The  decks  in  the  living  quarters  are  usually  cov- 
ered with  linoleum  or  some  composition  with  the 
object  of  protecting  the  steel  and  of  providing  a  sur- 
face that  is  easily  kept  clean  and  sanitary.  In  addi- 
tion to  the  above  some  of  the  compositions  are  in- 
sulating and  fireproof  as  well  as  elastic  and  neat  ap- 
pearing. 

The  American  Bureau  of  Shipping  requires  that 
Deck  Compositions  may  be  laid  on  steel  decks  which 
arc  not  exposed  to  weather,  excessive  moisture  or  heat, 
provided  the  material  is  not  destructive  to  steel  or 
is  effectively  insulated  from  the  steel  by  a  non-cor- 
rosive protective  covering,  which  is  proof  against  at- 
tack by  chlorides.  Samples  taken  from  the  composition 
by  the  Surveyors,  while  it  is  being  laid,  are  to  be  sub- 
ject to  independent  analysis  at  the  cost  of  the  manu- 
facturers. The  steel  plating  is  to  be  thoroughly  cleaned 
with  alkaline  solution  before  the  composition  is  laid. 
Large  areas  of  deck  are  to  be  divided  by  cabin  sills, 
angles,  etc.,  or  holdfasts  are  to  be  fitted  not  more 
than  3  feet  apart.  The  steel  plating  under  such  com- 
positions is  not  to  have  less  thickness  than  required 
for  unsheathed  decks  by  the  Bureau  tables. 

Pages  808,  809,  810.  811. 
Deck  Dowels  or  Plugs.  Cylindrical  plugs  used  to  cover 
the  heads  of  the  bolts  fastening  the  deck  planking. 

Page  528. 

Deck  Cable.    See  Electric  Wire  and  Cable. 
Deck  Drain.    A  fitting  attached  to  the  deck  in  wash- 
rooms, shower  spaces,  etc.,  to  which  the  drain  pipes 

are  connected.    Page  611. 
Deck  Erection.   A  term  applied  to  a  forecastle,  bridge 

poop  or  deck  house  erected  on  the  upper  deck. 
Deck  Fitting.    A  fitting  attached  to  a  deck  where  a 

pipe  line  penetrates  and  the  water  tightness  of  the  deck 

is  to  be  maintained. 
Pages  611,  1055. 
Deck,  Flush.  A  term  applied  to  a  deck  having  no  poop, 

bridge  or  forecastle  erection  that  extends  from  side  to 

side  of  the  vessel. 
Deck,  Forecastle.    A  term  applied  to  a  deck  worked 

from  the  stem  aft  over  a  forecastle  erection. 
Deck,  Freeboard.  The  deck  to  which  the  classification 

societies  require  the  vessel's  freeboard  to  be  measured. 

Usually  the  upper  strength  deck. 
Deck  Girder.   See  Girder,  Deck. 

Deck,  Harbor.  A  term  applied  to  the  side  deck  lying 
close  to  the  water  line  in  a  turret  deck  vessel.  It  is 
formed  by  the  reverse  curve  of  the  plating  lying 
between  the  trunk  and  sides  of  the  vessel. 

Deck  Heights.  The  vertical  distance  between  the 
molded  lines  of  two  adjacent  decks. 

Deck  Hook.   See  Hook,  Deck. 

Deck  House.    A  term  applied  to  a  partial  super- 
structure that  does  not  extend  from  side  to  side  of  a 
vessel  like  a  bridge,  poop  or  forecastle. 
Pages  521,  579,  580,  581,  583,  584. 

Deck,  Hurricane  or  Promenade.  A  term  applied  to  an 
upper  superstructure  deck  on  passenger  ships. 

Deck  Line.  A  line  drawn  through  the  intersection  of 


the  molded  line  of  the  deck  beams  and  the  molded 
line  of  the  frames.  Approximately  the  intersection  of 
the  lower  surface  of  the  deck  stringer  plate  with  the 
inner  surface  of  the  shell  plating. 

Deck,  Lower.  A  term  applied  to  lowest  deck  in  two 
and  three  deck  vessels,  and  in  the  next  to  lowest  in 
vessels  having  four  or  more  decks. 

Deck  Machinery.  A  term  applied  to  capstans,  wind- 
lasses, winches  and  miscellaneous  machinery  located 
on  the  decks  of  a  ship. 

Deck,  Main.  A  term  applied  to  the  principal  deck. 
It  is  usually  the  one  next  below  a  complete  top  or 
upper  deck. 

Deck,  Orlop.  A  term  applied  to  the  lowest  deck 
in  a  ship  having  four  or  more  decks. 

Deck  Paint.    See  Paint. 

Deck  PiUar.   See  Pillar,  Deck. 

Deck  Planer,  Portable.   See  Planer,  Wood  Portable. 

Deck  Planks  or  Planking.  A  term  applied  to  the  wood 
sheathing  or  covering  on  a  deck.    Oregon,  yellow 
pine  or  teak  are  used  for  this  purpose.    The  seams 
between  the  planking  should  be  thoroughly  calked. 
Page  528. 

Deck  Plates.     Watertight  hand  or  manhole  plates 
usustlly  let  in  Hush  with  the  deck  for  access  to  coal 
bunkers,  operating  rods,  etc. 
Deck  Plate,  Sounding  Tube.    A  fitting  attached  to  a 
deck  and  forming  the  terminal  for  a  sounding  tube.  A 
screw  plug  is  provided  and  is  removed  when  sounding 
the  inner  bottom  tanks. 
Pages  611,  1002. 
Deck,  Platform.  A  term  applied  to  a  partial  deck  fitted 

in  the  hold  of  a  ship. 
Deck  Plating.    A  term  applied  to  the  steel  plating 
covering  a  deck. 
Pages  496,  521  to  525. 
Plates  XXXIX,  XL,  XLII. 
Deck  Plug.    A  wood  plug  set  in  over  the  head  of  a 
deck  bolt  and  cut  flush  with  the  surface  of  the  plank- 
ing. 
Page  528. 

Deck,  Poop.    A  term  applied  to  a  deck  worked  from 
the  stern  forward  over  a  poop  erection. 
Page  496. 

Deck,  Promenade.  An  upper -superstructure  deck  on 
a  passenger  ship  designed  as  a  promenade  for  the  pas- 
sengers. 

Deck,  Quarter.    A  term  applied  to  the  after  portion 

of  a  weather  deck.   In  a  warship  that  portion  allotted 

to  the  use  of  the  officers. 
Deck,  Raised  Quarter.   Term  applied  to  the  after  por- 
tion of  a  weather  or  upper  deck  that  is  raised  a  few 

feet  above  the  forward  portion. 
Deck  Scuppers,  Upper.    Scuppers  for  draining  water 

from  the  upper  deck,  gutters  or  waterways. 
Deck,  Shade.    A  very  light  deck  fitted  from  bow  to 

stern  to  provide  protection  against  the  weather. 

The  sides  below  this  deck  are  fitted  with  openings. 
Deck,  Shelter.   A  deck  similar  to  an  awning  deck,  but 

built  on  a  very  light  superstructure. 
Deck,  Spar.  A  term  applied  to  a  deck  fitted  from  bow 

to  stern  on  a  superstructure  having  heavier  scantlings 

than  those  under  an  awning  deck. 
Deck,  Steel.    A  deck  constructed  of  steel  plating  on 

steel  deck  beams. 
Deck  Stringer.   See  Stringer,  Deck. 
Deck  Stringer  Bar.  See  Stringer,  Bar. 
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Deck,  Tongue  and  Groove.  A  deck  covered  with  thin 
machined  pknks  and  generally  used  on  the  upper  light 

decks  of  vessels. 

Tongue  and  groove  decks  are  usually  covered  with 
canvas  after  which  a  coat  of  paint  is  applied. 

Deck,  Tonnage.  The  tonnage  deck  in  vessels  having 
three  or  more  decks  to  the  hull  is  the  second  deck 
from  the  keel,  and  in  all  other  cases  it  is  the  upper 
deck  of  the  hull. 

If  the  second  deck  from  the  keel  consists  of  severa' 
partial  decks  extending  with  breaks  from  stem  to  stern, 
the  line  of  that  course  of  decks  must  be  taken  as  the 
tonnage  deck;  and  if  the  partial  decks  are  at  different 
heights,  the  line  of  the  lowest  will  be  taken  as  the 
tonnage  deck  and  the  head  room  above  such  line  under 
tfie  higher  will  be  measured. 

Deck,  Trunk.  A  term  applied  to  the  top  of  a  fore  and 
aft  trunk  erected  on  the  upper  deck. 

Deck,  Turret.  A  term  applied  to  the  top  of  a  trunk 
formed  by  curving  in  the  sides  of  a  vessel  to  form  a 
side  deck  close  to  the  water  line  and  then  curving  the 
side  deck  up  to  form  the  sides  of  the  trunk.  In  this 
way  the  plating  makes  a  reverse  curve  from  the  sides 
of  the  ship  to  the  top  of  the  trunk. 

Deck,  Turtle.  A  term  applied  to  a  weather  deck  that  is 
rounded  over  so  that  it  has  a  shape  similar  to  the  back 
of  a  turtle.  It  is  used  on  ships  of  the  whaleback  type 
and  on  the  forecastle  decks  of  torpedo  boats. 

Deck,  'Tween.  A  term  applicable  to  any  deck  below 
the  upper  deck.    Also  the  space  between  decks. 

Deck,  Upper.   Generally  applied  to  the  uppermost  con- 
tinuous weather  deck.  Where  this  is  an  awning,  shade 
or  shelter  deck,  these  terms  should  apply  and  the  deck 
next  below  may  be  called  the  main  or  upper  deck. 
Plate  XXXIX. 

Deck,  Weather.  A  term  applied  to  the  upper,  awning, 
shade  or  shelter  deck  or  to  the  uppermost  continuous 
deck  exclusive  of  forecastle  bridge  and  poop  that  is 
exposed  to  the  weather. 

Deck,  Wood.  A  term  applied  where  a  deck  is  con- 
structed of  wood  planking.  Also  applied  to  the  wood 
sheathing  on  a  steel  deck.  Teak,  Oregon  or  yellow 
pine  are  most  commonly  used  for  wood  decks. 

Deep  Floor.   See  Floor,  Deep. 

Deep  Frame.   See  Frame,  Deep. 

Deep  Tank.  A  tank  extending  from  the  bottom  of  a  ves- 
sel or  from  the  top  of  the  inner  bottom  up  to  or  higher 
than  the  lower  deck.  Deep  tanks  are  commonly  fitted 
either  forward  or  abaft  the  machinery  space  in  cargo 
vessels.  They  are  fitted  with  hatches,  so  that  they 
may  be  used  for  cargo  when  loaded  as  well  as  for 
ballast  water  when  light. 

Deep  Water  Line.  The  water  line  at  which  a  vessel 
floats  when  carrying  the  maximum  allowable  lead. 

Delivery  Valve.    See  Valve,  Delivery. 

Depth  by  American  Bureau  of  Shipping  Rules.  The 
depth  is  the  molded  depth  in  feet,  measured  at  the 
middle  of  the  Vessel's  length  on  the  estimated  sum- 
mer load  line,  from  the  top  of  the  keel  to  the  top  of 
the  deck  beams  at  side  from  which  the  freeboard  is 
estimated.  In  cases  where  watertight  bulkheads  are 
carried  to  a  deck  above  the  Freeboard  Deck  and  it  is 
desired  to  have  them  recorded  in  the  Register  as  ef- 
fective, D  is  to  be  taken  to  the  Bulkhead  Deck. 

Depth  of  Hold.  The  vertical  distance  between  the  top 
of  floor  at  center  or  double  bottom  at  side  and  the 


top  of  main  deck  beam  at  the  vessel's  center  line 
amidships. 

Depth  by  Lloyd's  Rules.  The  depth  at  the  middle  of 
length  from  the  top  of  keel  to  the  top  of  beam  at  side 
of  uppermost  continuous  deck,  except  in  awning  or 
shelter  deck  vessels,  where  it  may  be  taken  to  the  deck 
next  below  the  awning  or  shelter  deck,  provided  the 
height  of  'tween  decks  does  not  exceed  8  feet.  When 
the  height  of  'tween  decks  exceeds  8  feet  the  depth  is 
to  be  taken  from  the  top  of  keel  to  a  point  8  feet  below 
the  awning  or  shelter  deck. 

Depth  Molded.    The  vertical  distance  from  top  of 
beam  of  uppermost  strength  deck  at  side  of  vessel 
amidship  to  top  of  keel. 
Page  160. 

Depth  Recorder.  A  device  invented  by  Sir  Wm. 
Thompson,  consisting  of  a  composition  cylinder  con- 
taining a  piston  upon  which  the  water  acts  against  ^ 
spring.  The  distance  the  spring  is  compressed  is  re- 
corded by  a  marker  on  the  piston  stem.  As  the  re- 
corder is  brought  to  the  surface,  the  piston  returns 
to  its  original  position  but  the  marker  remains  at  the 
point  to  which  it  was  pushed,  thereby  indicating  the 
depth  to  which  the  recorder  was  lowered. 

Depth,  Register.  The  register  depth  should  be  taken 
from  the  underside  of  the  tonnage  deck  plank,  mid- 
ship, to  the  ceiling  in  the  hold,  average  thickness,  at 
the  side  of  the  keelson,  in  a  direction  perpendicular 
to  the  keel,  which  may  be  done  by  a  square  placed 
upon  the  upper  side  of  the  keelson. 

If  the  vessel  has  a  third  deck,  then  the  height  from 
the  top  of  the  tonnage  deck  plank  to  the  under  side 
of  the  upper  deck  plank  shall  be  accounted  as  the 
height  under  the  spar  deck. 

Derrick.  An  apparatus  designed  to  hoist  heavy  weights. 
The  general  design  of  a  derrick  is  similar  to  that  of  a 
post  crane  except  that  the  boom  is  hinged  at  the  heel 
which  allows  it  to  be  set  at  any  angle  with  the  post. 
The  post  of  a  derrick  usually  rotates  with  the  boom. 
Page  855. 

Derrick,  on  a  Ship.  A  spar  or  a  boom,  one  end  of 
which  IS  stepped  in  a  pivot  bearing  on  the  lower  por- 
tion of  a  vertical  post  erected  on  the  deck  of  a  ship 
or  on  a  pedestal  fitted  to  the  deck  at  the  foot  of  the 
vertical  post.  A  hinged  connection  fitted  to  the  pivot 
bearing  allows  the  boom  to  be  inclined  at  any  angle 
with  the  post  while  the  pivot  permits  it  to  be  re- 
volved. 

The  derrick  is  fitted  with  ropes,  guys  and  tackles 
and  is  used  for  transferring  cargo  from  and  into  the 
holds.   Unlike  most  derricks  on  land  the  derrick  post 
itself  does  not  revolve. 
Pages  319  to  352. 

Designing  Engineers.   See  Engineers,  Designing. 

Destroyer.  A  naval  vessel  of  small  displacement  and 
maximum  speed  having  a  battery  of  light  rapid-fire 
guns  and  heavy  deck  torpedo  tubes.  These  vessels 
have  a  moderate  steaming  radius  and  are  intended  for 
the  protection  of  capital  ships  and  for  convoy  and 
scouting  duty. 

Destroyer  Leader.  A  war  vessel  of  the  destroyer  type 
but  larger.  Her  greater  size  makes  it  possible  to  pro- 
vide more  comfort  for  the  personnel,  a  slightly  heavier 
battery,  slightly  more  speed,  and  a  considerably  greater 
cruising  radius  than  is  possible  in  a  destroyer. 

Devils  Claw.   See  Chain  Stopper. 

Diagonal  Plates.    A  term  applied  to  plates  fitted  di- 
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agonally  across  the  deck  beams  to  tie  them  together. 
Wood  planking  is  fitted  above  them. 

Diaper  Plate.    See  Horseshoe  Plate. 

Diaphragm,  Turbine.   See  Turbine  Diaphragm. 

Die.  A  tool,  having  several  cutting  edges,  used  for 
cutting  threads.  In  drop  forging  work  a  template  tool 
used  to  stamp  out  a  piece  of  work  in  one  operation. 
Pages  69a  735,  773. 

Die  Sinkers.  Workmen  who  make  the  tools  by  means 
of  which  the  drop  forging  machines  stamp  the  articles 
from  the  heated  material. 

Diesel  Engine.    See  Engine,  Diesel. 

Dipping.  The  vertical  oscillation  of  a  ship  resulting 
from  rolling  or  pitching.  A  very  low  position  of  the 
vessel's  center  of  gravity  or  marked  changes  of  the 
vessel's  form  in  the  vicinity  of  the  water-line  or  a 
combination  of  both  tend  to  accentuate  dipping. 

Direct  Acting  Pump.   See  Pump.  Direct  Acting. 

Direct  Current.  An  electric  current  which  flows  in  one 
direction. 

Direct  Driven  Pump.    See  Pump,  Direct  Driven. 
Disc  Sander.  See  Sander. 

Disc  Cutter.  A  large  thin  metal  circular  saw  without 
teeth  which  revolves  at  extremely  high  speed  and  is 
used  to  cut  pieces  of  metal. 

Dish  Heaters.  A  warming  closet  or  oven  heated  by  a 
steam  coil  for  use  in  heating  dishes  to  prevent  the 
food  being  rapidly  cooled  by  coming  in  contact  with 
the  dish. 

Dished.  A  term  applied  to  the  end  of  a  cylinder  or 
drum  when  it  is  concave. 

Dismantle.  To  remove  the  sails,  ropes,  blocks  and 
other  gear  that  would  become  damaged  by  exposure 
if  left  without  care. 

Displacement.  The  amount  or  quantity  of  water  dis- 
placed by  a  floating  vessel.  It  exactly  equals  the 
weight  of  the  vessel  itself  with  whatever  is  on  board 
at  the  time  at  which  the  displacement  is  recorded. 

Displacement  may  be  expressed  either  in  cubic  feet 
or  tons;  a  cubic  foot  of  sea  water  weighs  64  pounds 
and  one  of  fresh  water  62.5  pounds,  consequently  one 
ton  is  equal  to  35  cubic  feet  of  sea  water  of  35.9  cubic 
feet  of  fresh  water. 

The  designed  displacement  of  a  vessel  is  her  dis- 
placement when  floating  at  her  designed  draft.  In 
merchant  vessels  this  is  generally  taken  with  full  cargo, 
fuel,  stores  and  water  on  board.  In  the  case  of  naval 
vessels  it  corresponds  to  the  vessel  complete  with  full 
supply  of  ammunition,  and  two-thirds  full  supply  of 
fuel,  stores  and  water. 
Page  155. 

Di^lacement  Length  Coefficient.  See  CoEFFiaENT, 
Displacement  Length. 

Displacement,  Volume  of.  The  volume  of  water  dis- 
placed by  a  vessel.  In  the  English  system  of  units  the 
volume  of  displacement  is  given  in  cubic  feet  and 
equals  thirty-five  times  the  displacement  in  salt  water 
or  thirty-six  times  the  displacement  in  fresh  water. 

Distiller.  A  chamber  in  which  steam  vapor  from  an 
evaporator  is  condensed,  forming  fresh  water  for 
drinking  and  other  purposes.  It  consists  essentially  of 
a  chamber  into  which  the  steam  vapor  enters  and  is 
condensed  by  a  pipe  coil  through  which  cold  sea  water 
circulates. 
Plate  XII. 

Distiller  Foundation.    A  term  applied  to  the  seating 

supporting  a  distiller. 
Distiller  Pump.   See  Pump,  Distiller. 


Distortion.    Deformation  from  the  natural  or  original 

shape  of  an  object. 
Ditty  Box.   A  small  box  fitted  with  a  hinged  lid  and 

lock,  used  by  the  crew  on  war  vessels  to  hold  thread, 

needles,  combs,  brushes,  etc. 
Dock.  A  basin  for  the  reception  of  vessels.  Wet  docks 

are  utilized  for  the  loading  and  unloading  of  ships. 

Dry  docks  are  utilized  for  the  construction  or  repair 

of  ships. 

Docking  Draft,  Critical.   See  Critical  Docking  Draft. 
Docking  Keel.   See  Keel,  Docking. 
Docking  Plug.   See  Bleeders. 

Dockyard.  A  yard  or  plant  where  ships  are  con- 
structed or  repaired. 

Dog.  A  short  metal  rod  or  bar  fashioned  to  form  a 
clamp  or  clip  and  used  for  holding  watertight  doors, 
manholes,  or  pieces  of  work  in  place. 

On  watertight  doors,  it  is  usually  a  U  shaped  fitting 
composed  of  two  main  pieces,  one  of  which  is  bent  to 
form  a  right  angle,  having  a  handle  on  one  end,  the 
other  end  being  passed  through  a  gland  in  the  door 
and  having  a  screw  thread  cut  on  the  end  to  which 
the  second  piece  in  the  shape  of  a  handle  is  attached. 
The  complete  dog  provides  a  handle  on  each  side  of 
the  door  which  when  turned  works  over  a  wedge  on 
the  door  frame  and  compresses  a  rubber  gasket  fitted 
to  the  door  against  the  toe  of  the  flange  of  the  door 
frame. 

On  manhole  and  hatch  covers  giving  access  to  com- 
partments in  the  ship's  structure,  the  dogs  usually  con- 
sist of  drop  forged  fittings  riveted  to  the  covei.  U 
shaped  openings  in  the  dogs  project  over  the  edge 
of  the  cover  a  sufficient  distance  to  allow  drop  bolts 
hinged  to  the  manhole  or  hatch  frame  to  be  swung 
up  into  the  openings  and  tightened  by  nuts. 

On  manholes  in  boilers  and  tanks  the  dog  consists 
of  a  strong  back  fashioned  to  the  shape  of  an  arc 
of  a  circle  and  spanning  the  manhole.  A  stay  bolt 
passing  through  the  manhole  door  and  through  a 
boss  in  the  center  of  the  dog'  allows  the  door  to  be 
tightened. 

On  the  floor  where  the  ship's  framing  is  curved 
to  shape,  the  dog  consists  of  a  piece  of  steel  rod  bent 
to  somewhat  less  than  a  right  angle.  One  leg  of  the 
dog  is  put  through  a  hole  in  the  bending  floor  and 
the  other  end  on  the  frame  or  piece  of  work  to  be 
bent.  A  few  blows  of  the  hammer  near  the  apex  of 
the  angle  of  the  dog  is  sufficient  t6  clamp  the  work  to 
the  floor. 

For  holding  blocking  together,  the  dog  consists  of 
a  rod  or  bar  of  iron  having  its  ends  bent  at  right 
angles  and  pointed.  In  use  the  pointed  ends  are  drives 
into  the  blocks  to  be  held.     Page  814. 

Dog,  Shore  or  Dagger.  A  brace  placed  in  such  a  po- 
sition that  it  holds  the  sliding  ways  from  slipping  jntil 
all  the  necessary  shores  and  keel  blocks  are  removed, 
when  it  is  itseH  removed  allowing  the  ship  to  slide 
down  the  ways. 

Dolly  Bar.  A  steel  bar  used  to  hold  the  heads  of  riveti 
while  the  points  are  being  clinched.  A  dolly  bar  is 
used  where  the  space  is  not  sufficient  to  use  a  hold- 
ing op  hammer  conveniently. 

Dolphin.  A  term  applied  to  several  piles  that  are  bound 
together,  situated  either  at  the  corner  of  a  pier  or 
out  in  the  stream  and  used  for  docking  and  warping 
vessels.  Also  applied  to  single  piles  and  bollards  cm 
piers  that  are  used  for  docking  and  warping. 

Donkey  Boiler.    See  Boiler,  Donkey. 
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Donkey  Pump.    See  Pump,  Donkey. 
Door.  A  swinging,  sliding  or  removable  part  providing 
entrance  or  access  to  staterooms  or  compartments^ 
Pages  814,  816. 

The  American  Bureau  of  Shipping  requires  that 
Watertight  Doors  are  to  be  of  ample  strength  for  the 
water  pressure  to  which  they  may  be  subjected;  they 
are  to  be  carefully  fitted  and  should  be  tested  at  the 
Maker's  works;  the  doors  are  to  be  designed  so  that 
they  are  not  likely  to  be  prevented  from  closing  prop- 
erly by  lodgments  of  dirt  or  pressure  from  coal.  The 
closing  gear  is  to  be  accessible  in  all  cases  and  work- 
able from  the  bulkhead  deck;  the  lead  of  shafting 
should  be  direct,  if  possible,  and  the  screw  should 
work  in  a  gun-metal  nut;  there  should  be  an  index 
at  the  operating  position  to  show  whether  the  door 
is  open  or  closed,  and  clearly  marked  with  directions 
for  closing  the  door.  Where  stiffeners  are  cut  in  way 
of  watertight  doors  in  the  lower  part  of  a  bulkhead, 
the  opening  is  to  be  suitably  framed  and  bracketed  so 
as  to  maintain  the  full  strength  of  the  bulkhead;  a 
tapered  web  plate  or  buttress,  stiffened  on  the  edge, 
is  to  be  fitted  at  each  side  of  the  door,  from  the  base 
of  the  bulkhead  to  well  above  the  door  opening.  Where 
stiffeners  are  not  cut  in  way  of  'tween  deck  doors, 
but  the  spacing  of  the  stiffeners  has  been  increased, 
the  strength  and  stiffness  provided  at  the  sides  of  the 
doorway  are  to  be  such  as  to  provide  not  less  effi- 
ciency than  the  unpierced  bulkhead,  without  taking  the 
door  frames  into  consideration. 

Door,  Air  Tight.  A  door  so  constructed  that  when 
closed  air  cannot  pass  through.  They  are  fitted  in  ait 
locks  and  where  air  ejection  of  water  is  desired. 

Door,  Boiler  Ash  Pit.   See  Boiler  Door,  Ash  Pit. 

Door,  Boiler  Furnace.   See  Boiler  Door,  Furnace. 

Door,  Cargo.    A  door,  usually  composed  of  two  or 
more  parts,  fitted  in  the  side  or  an  upper  bulkhead  ol 
a  vessel  for  the  purpose  of  providing  access  through 
which  cargo  may  be  trucked. 
Pages  552,  553. 

Door,  Dutch.  A  term  applied  to  a  door  built  in  two 
independent  sections,  one  above  the  other,  so  that 
the  upper  half  may  be  open  while  the  lower  half  is 
closed.  These  doors  are  commonly  used  for  access 
to  galleys. 

Door  Frame.  A  frame  enclosing  a  doorway.  It  is 
generally  composed  of  a  horizontal  piece  at  the  top 
called  a  header,  a  horizontal  piece  at  the  bottom  called 
a  sill,  the  vertical  sides  called  stiles  and  a  piece  which 
extends  around  the  inside  of  the  frame  for  the  door 
to  close  against  called  the  stop  bead. 

Door  Gangway.  A  door  fitted  in  the  side  of  a  vessel 
to  provide  access  for  a  gangway. 

Door,  Horizontal  or  Vertical,  Sliding.  A  door  so  con- 
structed and  operated  that  it  can  be  slid,  horizontally 
into  position  in  the  case  of  horizontal  doors  and  ver- 
tically into  position  in  the  case  of  vertical  doors.  Such 
doors  are  usually  watertight  and  so  fitted  with  shaft- 
ing and  bevel  gears  or  other  means  that  they  can  be 
closed  from  the  weather  or  upper  deck. 
Pages  554,  555. 

Door,  Joiner.  A  light  door  fitted  for  access  to  state- 
rooms and  quarters  where  watertightness  is  not  re- 
quired. These  doors  are  made  of  wood,  light  metal 
plating  and  also  of  light  metal  plating  on  wood  frames. 
Metal  joiner  doors  are  extensively  used. 
Pages  591,  816. 


Joiner  Door 

Door,  Metallic.    A  term  applied  to  a  hollow  metal 
joiner  door.    They  are  fitted  in  the  living  quarters 
aboard  ship. 
Page  816 

Door,  Non- Watertight.  A  term  applied  to  a  door  that 
is  not  constructed  to  prevent  water  under  pressure 
from  passing  through. 

Door,  Screen.  A  wooden  door  frame  over  which  single 
or  double  wire  mesh  is  stretched. 

Door,  Slat  or  Blind.    A  door  composed  of  a  frame 
fitted  with  slats  or  blinds.    They  are  fitted  in  con- 
junction with  joiner  doors  to  state  rooms  and  also  in- 
dependently to  some  compartments. 
Page  585 

Door,  Watertight.  A  door  so  constructed  that  when 
closed  it  will  prevent  water  under  pressure  from  pass- 
ing through. 

A  common  type  consists  of  a  steel  plate,  around  the 
edges  of  which  a  frame  of  angle  bar  is  fitted,  having 
a  strip  of  rubber  attached  to  the  flange  that  is  parallel 
to  the  door  plate.  The  strip  of  rubber  is  compressed 
against  the  toe  of  the  flange  of  an  angle  iron  door 
frame  by  dogs  or  clamps. 
Pages  551,  552.  553,  814. 

Door,  Weathertight.  A  term  applied  to  outside  doors 
on  the  upper  decks  which  are  designed  to  keep  out 
the  rain  and  spray. 

Double  Acting  Pump.   See  Pump,  Double  Acting. 

Double  Bottom.  A  term  applied  to  the  space  between 
the  inner  and  outer  skins  of  a  vessel.  Also  applied  to 
indicate  that  a  ship  has  a  complete  inner  or  extra 
envelope  of  watertight  plating.  A  double  bottom  is 
usually  fitted  in  large  ships  extending  from  bilge  to 
bilge  and  nearly  the  whole  length  fore  and  aft 

According  to  the  American  Bureau  of  Shipping, 
Double  Bottoms  should  be  fitted  all  fore  and  aft 
in  Vessels  of  ordinary  design  having  lengths  of 
300  feet  and  above;  it  is  recommended  that  the 
inner  bottom  be  arranged  to  protect  the  bilge  as  much 
as  possible,  and  that  it  be  extended  to  the  sides  of 
the  Vessel  forward  of  the  midship  three-fifths  leng^ 
The  scantlings  and  arrangements  of  double  bottoms 
are  not  to  be  less  than  required  by  the  Bureau's  rules 
and  tables.  Details  of  the  construction  of  all  double 
bottoms,  including  proposed  arrangements  for  the 
scarphing  of  keelsons,  etc.,  at  the  ends  of  partial 
double  bottoms,  are  to  be  clearly  shown  on  the  plans 
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submitted  for  approval.  The  sub-division  of  double 
bottoms  should  coincide  approximately  with  that  of 
the  holds;  where  the  depth  of  the  double  bottom  ex- 
ceeds 36  inches,  the  tank  end  floors  are  to  be  stiffened 
with  angles  3  feet  apart;  the  thickness  of  the  divi- 
sion plate  is  not  to  be  less  than  required  for  tank 
bulkhead  plating  and  the  sizes  of  stififeners  are  to  be 
in  accordance  with  the  requirements  for  tank  bulk- 
head stiffeners.  Where  their  distance  from  the  Free- 
board Deck  or  Bulkhead  Deck  exceeds  35  feet  the 
boundary  anglers  are  to  be  double-riveted. 

Center  Girders  are  to  have  the  thicknesses  and 
the  depths  required  by  the  Bureau's  tables.  They  are 
to  extend  as  far  forward  and  aft  as  practicable  and 
are  to  overlap  the  fore  end  of  propeller  frame  forg- 
ings;  the  plates  and  top  angles  may  be  fitted  inter- 
costally  between  floors  abaft  the  midship  three-quar- 
ters length.  The  bottom  angles  are  to  be  fitted  in  ac- 
cordance with  the  rules  for  flat  plate  keels,  the  ex- 
tent of  the  top  angles  is  to  be  governed  by  the  same 
conditions  with  the  exception  that  they  need  not  be 
doubled  forward  of  the  midship  half  length  in  Vessels 
under  350  feet  length.  Manholes  should  be  cut  for  access 
to  each  frame  space  outside  the  midship  three-quarters 
length;  they  may  be  cut  in  alternate  frame  spaces 
elsewhere  in  ships  under  300  feet  in  length,  provided 
the  depth  of  the  hole  does  not  exceed  one-third  of 
the  depth  of  the  center  girder;  in  Vessels  of  300 
feet  length  and  above,  necessary  manholes  within  the 
midship  three-quarters  length  are  to  be  specially  ap- 
proved and  compensated. 

Intercostal  Girders  are  to  be  fitted  on  each  side 
where  the  distance  from  the  center  girder  to  the 
middle  of  the  margin  plate  exceeds  15  feet  or  the 
Vessel's  breadth  exceeds  34  feet;  where  the  spac- 
ing between  girders  exceeds  15  feet,  or  the  Vessel's 
breadth  exceeds  64  feet,  two  intercostal  girders  are 
to  be  fitted  on  each  side.  Forward  of  the  midship 
half  length  intercostal  girders  are  to  be  spaced  not 
more  than  7  feet  apart,  and  forward  of  the  mid- 
ship three-fifths  length  lines  of  half  intercostals,  effi- 
ciently connected  to  the  floors,  are  to  be  fitted  be- 
tween the  full  intercostals  and  extended  as  far  for- 
ward as  possible;  the  shell  clips  in  Vessels  over  300 
feet  length  are  to  be  of  the  sizes  required  for  fore- 
end  frames.  Intercostal  girders  are  to  be  fitted  in 
the  neighborhood  of  the  main  lines  of  bolting  for 
the  machinery  and  thrust  block,  in  such  number  and 
positions  as  will  insure  effective  distribution  of  weight 
and  sufficient  rigidity  of  structure.  Plans  showing 
the  proposed  arrangements  in  relation  to  the  bolting 
plan  of  the  engine  seat  are  to  be  submitted  for  ap- 
proval. Double  angles  or  single  angles  of  equal  effi- 
ciency are  to  be  fitted  on  the  upper  edges  of  all  in- 
tercostals under  the  engines  and  thrust  block,  and 
also  to  the  shell  in  cases  where  the  engines  are  of 
high  power.  Connecting  angles  are  not  to  be  less  than 
required  by  the  Bureau's  table  or  by  the  sizes  of  the 
rivets  which  are  us^d;  flanged  connections  may  be 
used  on  one  edge  (except  in  the  machinery  space 
and  on  the  shell  plating  forward  of  the  midship  half 
length)  where  the  circumstances  appear  to  the  Bu- 
reau's Committee  to  justify  its  adoption,  upon  the  case 
being  specially  submitted. 

Where  the  engines  are  placed  aft  or  the  Vessel 
is  of  very  full  form  forward,  the  strength  of  the 
structure  forward  of  the  midship  half  length  is  to  be 


further  re-in forced,  to  the  satisfaction  of  the  Bureau's 
Committee. 

The  engine  bed  plate  and  thrust  block  should  be 
fastened  direct  to  the  tank  top;  the  top  plating  in 
way  of  same  is  not  to  be  less  than  .75"  thick  and  is 
to  be  increased  according  to  the  size  and  power  of 
the  engines;  the  double  bottom  is  to  be  efficiently 
stiffened  under  the  thrust  block,  to  the  approval  of 
the  Bureau's  Committee.  Holding  down  bolts  for 
the  main  engines  are  to  pass  through  angle  flanges 
or  are  to  be  kept  as  close  to  the  angle  bars  as  pos- 
sible; if  they  pass  through  the  flanges  of  the  bars, 
the  flanges  are  to  be  of  sufficient  breadth  to  take  the 
nuts. 

The  American  Bureau  of  Shipping  states  that  in 
view  of  the  rapid  corrosion  which  may  occur  in  ma- 
terial which  is  in  close  proximity  to  the  boilers,  it  is 
important  to  have  a  clear  space  of  at  least  18  inches 
between  the  top  of  tank  and  the  lowest  part  of 
boiler;  when  the  clear  space  is  necessarily  less  than 
18  inches,  the  thickness  of  the  tank  top  plating  be- 
low the  boilers  is  to  be  increased  beyond  the  tabular 
requirements,  to  the  approval  of  their  Committee. 
The  distance  between  the  boilers  and  tank  top  is  to 
be  stated  on  the  plans  submitted  for  approval. 

Air  pipes  are  not  to  be  less  than  2  inches  in  di- 
ameter, they  are  to  be  fitted  at  each  corner  of  each 
tank,  or  on  each  side  of  the  center  girder  if  the  top 
is  packed;  in  the  case  of  small  compartments  at  the 
ends  of  the  Vessel,  the  number  of  pipes  may  be  modi- 
fied; the  total  area  of  the  pipes  should  always  be 
greater  than  that  of  the  supplying  pipes.  Arrange- 
ments are  to  be  made  to  permit  of  the  air  getting 
freely  to  the  pipes  while  the  tanks  are  being  filled, 
by  means  of  air  holes  in  plates  and  shortening  the 
liners  on  upper  edge  of  floors,  or  other  efficient 
method.  Air  pipes  which  are  not  accessible  at  all 
times  are  to  extend  to  the  Freeboard  Deck  or  the 
Bulkhead  Deck. 

Wells. — Efficient  arrangements  are  to  be  made  for 
draining  water  which  may  gather  above  the  inner 
bottom,  and  it  is  recommended  that,  with  the  ex- 
ception of  the  after  tunnel  well,  any  wells  which  may 
be  provided  for  this  purpose  should  not  extend  down- 
wards for  more  than  half  the  depth  of  the  double 
bottom.  A  thick  steel  plate  is  to  be  securely  fixed 
below  each  sounding  pipe  for  the  rod  to  strike  upon. 

Testing. — Before  the  Vessel  is  launched,  and  be- 
fore the  cement  is  laid  at  the  tank  ends  or  outside 
the  margin  angle,  double  bottoms  are  to  be  tested 
with  a  head  of  water  up  to  the  Freeboard  Deck,  the 
Bulkhead  Deck  or  the  overflow  from  the  air  pipes, 
whichever  is  highest.  Where  engines  are  bolted  di- 
rect to  tank  tops,  the  tanks  in  way  of  same  are  to  be 
finally  tested  after  the  engines  are  fixed  in  place. 

Double  Bottom  Cellular.  A  term  applied  where  the 
double  bottom  is  divided  into  numerous  rectangular 
compartments  by  the  floors  and  longitudinals. 

Double  Bottom  Plating.  See  Plating,  Double  Bottom. 

Double  End  Punch.  See  Punch,  Double  End. 

Double  Ported  Slide  Valve.  A  type  of  slide  valve  in 
which  the  ports  are  so  arranged  that  for  a  given 
movement  of  valve  twice  the  area  of  steam  port  is 
uncovered  as  would  be  the  case  in  a  simple  slide 
valve  of  ordinary  type. 

Double  Riveting.   See  Riveting,  Double. 

Double  Spindle  Lathe.   See  Lathe,  Double  Spindle. 

Double  Whip.   A  rope  rove  through  two  single  blocks, 
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having  the  standing  part  made  fast  to  a  fixed  object 
near  the  upper  block  or  to  the  block  itself. 

Doubling  Plate.   See  Plate,  Doubling. 

Doubling  SheU.   See  Shell,  Doubling. 

Doubling  Strake.    See  Strake,  Doubling. 

Douse.  To  cover  suddenly  with  a  liquid;  to  lower 
quickly  as  a  sail;  to  extinguish  suddenly. 

Dowel,  Butt.  A  cylindrical  pin  used  in  making  end 
joints  in  timbers.  A  hole  of  the  same  diameter  as  the 
dowel  is  bored  in  the  end  of  each  timber  and  the  pin 
is  inserted  in  one  timber  and  then  the  joint  made  by 
forcing  it  into  the  other. 

Dowels,  Joint.  Rectangular  blocks  inserted  in  grooves 
ciit  in  the  sides  of  a  pair  of  frames  or  timbers  for  the 
purpose  of  making  them  work  together. 

Downton  Pump.  See  Pump,  Downton. 

Draft,  Draught  (of  a  vessel).  The  depth  of  a  vessel 
below  the  waterline  measured  vertically  to  the  lowest 
part  of  the  hull,  propellers  or  other  reference  points. 
Page  160. 

Draft  Marks.  The  numbers  which  are  placed  at  the 
bow  and  stern  of  a  vessel  to  indicate  how  much  water 
she  draws.  These  numbers  should  be  as  near  the  stem 
and  stern  as  possible  and  should  be  six  inches  high 
and  spaced  twelve  inches  apart  vertically. 

Draft,  Mean.  The  mean  of  the  drafts  measured  at  the 
bow  and  the  stern,  or  in  the  case  of  vessels  with 
straight  keels  the  draft  measured  at  the  middle  of  the 
waterline  length. 

Draftsmen.  Men  engaged  in  the  preparation  of  the 
general  and  detail  plans  from  which  are  built  the 
ship's  hull,  machinery,  fitting,  etc. 

Drag.    See  Anchor,  Sea. 

Drag.  The  designed  excess  in  draft  aft  over  that  for- 
ward. 

Drain  Hole  Plug.   See  Bleeder. 

Drainage  System.  Piping  located  in  the  hold  of  a 
vessel  and  connected  to  drainage  pumps  for  pump- 
ing overboard  accumulations  of  water  in  the  various 
compartments,  hold,  inner  bottoms,  etc. 

Pages  600  to  605. 

Plate  XLIII. 

Drawing  Room  Equipment  The  equipment  necessary 
to  a  drafting  room  to  permit  the  engineers  and  drafts- 
men to  carry  on  work  such  as  making  calculations, 
pencil  drawings,  tracings,  blueprints,  etc.,  for  designs 
undertaken.  It  consists  of  drawing  tables  and  benches, 
slide  rules,  calculating  machines,  plan  filing  cabinets, 
drawing  instruments,  scales,  triangles,  curves,  splines, 
blueprinting  and  photostat  machines  and  miscellaneous 
supplies  such  as  drawing  paper,  tracing  cloth,  blueprint 
paper,  pencil  ink,  erasers,  etc. 
Pages  694  to  696. 

Dredge  or  Dredger.   A  vessel  usually  having  a  scow- 
shaped  hull  and  equipped  with  especial  machinery  for 
use  in  deepening  the  channels  of  rivers,  harbors,  etc. 
Pages  1045,  1104,  1105. 

Dredging  Pump.   See  Pump  Dredging. 

Dresser,  Galley.    See  Galley  Dresser. 

Driers.   See  Paint. 

Drift.  In  erecting  the  structure  of  a  ship  it  is  often 
found  that  the  rivet  holes  in  the  pieces  to  be  connected 
are  not  concentric  and  the  distance  that  they  are  out 
of  line  is  called  the  drift.  Where  the  drift  is  slight 
it  can  be  corrected  by  reaming,  but  in  many  cases  it  is 
necessary  to  drive  tapered  pins  far  enough  through  the 
holes  to  bring  them  in  line. 

Drift  Angle.   The  angle  formed  by  the  tangent  to  the 


vessel's  path  in  turning  and  the  fore-and-aft  center- 
line  of  the  vessel.  Inasmuch  as  a  ship's  bow  in  turn- 
ing tends  to  swing  in  toward  the  center  of  her  turn- 
ing circle,  the  propelling  force  delivered  is  along  a 
line  oblique  to  that  of  the  vessel's  motion.  This  is 
one  of  the  reasons  for  a  ship's  loss  of  speed  during 
the  act  of  turning. 

Drift  Pin.  A  conical  shaped  pin  gradually  tapered  from 
blunt  point  to  a  diameter  a  little  larger  than  the  rivet 
holes  in  which  it  is  to  be  used.  The  point  is  inserted 
in  rivet  holes  that  are  not  fair,  and  the  other  end  is 
hammered  until  the  holes  are  forced  into  line. 

Drill.  A  cylindrical  shaped  tool  with  cutting  facets  on 
one  end. 

Drill  Drift  A  wrench  for  releasing  a  drill  from  its 
socket. 

Drill  Frame  Hoist.  A  machine  designed  for  operating 
the  drill  frames  used  in  submarine  drilling. 

Drill  Press.  See  Drilling  Machine. 

Drill,  Sensitive.  A  machine  for  drilling  small  holes. 
When  small  drills  are  used  in  a  machine  any  undue 
pressure  in  feeding  the  drill  will  cause  it  to  break. 
For  this  reason  the  pressure  necessary  for  feeding 
must  be  plainly  perceptible  at  the  hand  lever  or  other 
feeding  device  and  sensitiveness  in  this  respect  is 
attained  by  making  the  parts  light  and  easy  to  move 
or  operate. 

Drilling  Machine.  A  machine  designed  for  the  purpose 
of  drilling  holes  in  metal,  wood,  fiber,  etc. 

Pages  723,  724,  726,  728,  730,  733,  738,  782,  785,  789, 
1064. 

Drilling  Machine,  Electric.  A  portable  drilling  ma- 
chine driven  by  an  electric  motor  and  used  for  the 
same  purpose  as  a  pneumatic  drilling  machine. 

Pages  728,  782,  1064. 
Drilling  Machine,  Heavy  Duty.    A  drilling  machine 
especially  adapted  to  rapid  drilling.    This  type  of 
machine  was  developed  to  drive  high  speed  drills  to 
the  limit  of  their  capacity. 

Pages  723,  726. 
Drilling  Machine,  Multiple  Spindle.  A  drilling  machine 
which  is  built  in  both  vertical  and  horizontal  designs, 
with  which  a  number  of  holes  may  be  drilled  simul- 
taneously. Some  drilling  machines  equipped  with 
multiple  spindles  are  known  as  gang  drills. 

Page  723. 

Drilling  Machine,  Pneumatic.  Pneumatic  drilling  ma- 
chines, or  air  drills,  or  pneumatic  drills,  as  commonly 
called,  are  usually  portable  drilling  machines  drjven 
by  an  air  motor  of  the  reciprocating  piston  type, 
which  is  contained  within  the  casing  of  the  machine. 
They  are  not  only  used  for  drilling,  but  for  reaming, 
tapping,  grinding,  wood  boring  and  countersinking. 
Pages  782,  785.  789. 

Drilling  Machine,  Radial.  A  drilling  machine  with  a 
vertical  spindle  which  is  carried  by  an  arm  that  may 
be  swiveled  about  a  vertical  column.  The  distin- 
guishing feature  of  this  machine  is  the  radial  adjust- 
ment of  the  arm  about  the  column,  which  adjustment, 
in  conjunction  with  the  traversing  motion  of  the  drill 
spindle  head  along  the  arm,  makes  it  possible  readily 
to  locate  the  drill  in  any  position  within  the  range  of 
the  machine. 
Pages  724,  733. 

Drilling  Machine,  Upright  The  most  common  form 
of  drilling  machine.  The  general  design  of  the  ma- 
chine is  vertical  and  the  drill  spindle  is  in  a  vertical 
position. 
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Drive,  Electric.   See  Electric  Drive. 
Drop  Forgers.    Workmen  who  operate  drop  forging 
machines. 

Drop  Forging  Machine.    See  Forging  Machine,  Drop. 
Drop  Strake.   See  Strake,  Drop. 
Drum,  Wildcat.   See  Wildcat. 

Dry  Dock,  Floating.  A  hollow  floating  structure  of 
L  or  U  shaped  cross  section,  so  designed  that  it  may 
be  submerged,  that  a  vessel  may  be  floated  into  it,  and 
that  it  may  then  raise  the  vessel  and  itself  so  that  the 
deck  of  the  dock  and  consequently  the  bottom  of  the 
vessel  is  above  the  level  of  the  water. 

The  bottom  of  a  floating  dry  dock  consists  of  one  or 
more  pontoons  or  rectangular  shaped  vessels  with 
high  wing  structures  erected  on  one  or  both  sides 
according  to  whether  the  section  is  to  be  L  or  U 
shaped.  The  deck  of  the  pontoon  is  fitted  with  station- 
ary keel  blocks  and  movable  bilge  blocks  which  can 
be  pulled  under  a  vessel  from  the  top  of  the  wing 
structure.  Pumps  are  fitted  in  the  wings  by  which 
the  dock  can  be  quickly  submerged  or  raised. 

Floating  dry  docks  are  used  for  repairing  and  paint- 
ing the  under  water  portions  of  vessels  and  for  dock- 
ing a  damaged  vessel.  They  are  usually  made  up 
of  several  pontoons  connected  by  more  or  less  flexible 
joints  and  by  the  continuous  wing  structure.  A  pon- 
toon may  be  detached  at  any  time  and  docked  on  the 
remaining  pontoons,  thus  making  the  dock  self-repair- 
ing. On  account  of  the  unequal  distribution  of  weight, 
fore  and  aft,  in  a  ship,  the  pontoons  in  way  of  the 
middle  portion  of  the  ship  should  be  given  more  buoy- 
ancy or  lifting  power  than  the  end  pontoons  by  regu- 
lating the  amount  of  water  pumped  out  of  each  pon- 
toon. If  this  is  not  done  the  stresses  set  up  in  the 
longitudinal  members  of  the  ship's  structure  are  much 
larger  than  in  an  excavated  dock.  Floating  dry  docks 
recently  designed,  having  truss  girders  in  the  wing 
structures  should  also  reduce  the  stress  in  the  docked 
ship  to  an  amount  well  within  the  stresses  allowed  for 
in  the  vessel's  design.  Floating  dry  docks  are  much 
cheaper  to  construct  than  excavated  docks,  and  they 
possess  a  further  advantage  in  that  they  may  be  moved 
or  towed  to  a  desirable  location. 

Pages  1104,  1105.  1106. 
Dry  Dock,  Graving.  A  basin  excavated  at  a  waterway 
and  connected  thereto  by  gates  or  a  caisson  which 
may  be  opened  to  let  a  vessel  in  or  out  and  then  closed 
and  the  water  pumped  out.  The  dock  is  fitted  with 
stationary  keel  blocks  and  movable  bilge  blocks,  which 
usually  are  fitted  on  rack  tracks,  allowing  them  to  be 
Dulled  under  a  vessel  before  the  water  is  pumped  out. 

Graving  docks  are  more  common  in  Nevy  Yards,  as 
they  are  more  expensive  to  construct  than  floating 
docks.  On  the  other  hand,  when  once  made,  they  are 
practically  permanent  and  they  supply  a  more  rigid 
foundation  for  supporting  a  ship  than  the  floating 
dock. 

The  gate  of  a  graving  dock  is  usually  a  caisson  or 
a  complete  vessel  in  itself,  the  cross  section  of  which 
is  generally  elliptical  in  shape  and  having  a  strong 
rectangular  shaped  keel  and  end  posts  which  bear 
against  the  bottom  sill  and  side  ledges  at  the  entrance 
of  the  dry  dock*  The  caisson  is  designed  so  that  it 
may  be  submerged  at  the  entrance  of  the  dock  until 
it  rests  against  the  sill,  and  it  is  also  equipped  with 
power  and  pumps  so  that  it  may  raise  itself. 

When  a  ship  is  to  be  docked,  sluice  valves  in  the 


caisson  are  opened  until  the  water  in  the  dock  reaches 
the  same  level  as  the  water  outside.  The  valves  are 
then  closed  and  the  caisson  pumped  out  and  swung  to 
one  side,  allowing  a  vessel  to  enter  the  dock.  The 
caisson  is  then  swung  back  to  close  the  entrance  and 
submerged,  completely  separating  the  basin  from  the 
waterway.  After  the  vessel  is  lined  up  over  the  keel 
blocks  the  water  is  pumped  out  of  the  dry  dock. 

Graving  docks  are  constructed  by  making  a  large 
excavation,  driving  pile  or  building  concrete  founda- 
tions in  the  bottom  and  by  constructing  wood,  concrete 
or  stone  retaining  walls  around  the  sides.  The  sides 
are  usually  built  in  the  form  of  steps. 

Pages  1104,  1105,  1106. 
Dry  Dock,  Railway.  A  railway  dock  consists  of  tracks 
built  on  an  incline  on  a  strong  foundation  and  extend- 
ing from  a  sufficient  distance  in  shore,  to  allow  a  vessel 
of  the  maximum  size  that  it  is  built  for  to  be  docked, 
to  a  sufficiet  distance  under  water  to  allow  the  same 
vessel  to  enter  the  cradle.  The  cradle  running  on  the 
tracks  may  be  of  wood  or  steel  fitted  with  keel  and 
bilge  blocks  and  sufficiently  weighted  to  keep  it  on 
the  track  when  in  the  water.  A  hoisting  engine  with 
a  winding  drum  or  wild  cat  is  fitted  at  the  in  shore 
end  of  the  railway  which  operates  the  cradle  by  a 
cable  or  chain. 

These  docks  are  less  expensive  than  either  the  float- 
ing or  graving  docks,  and  are  extensively  used  for 
docking  ships  of  moderate  size.  The  older  types  of 
marine  railways  had  their  cradles  designed  so  that  a 
vessel,  in  entering  the  dock,  grounded  on  the  forefoot 
and  pivoted  as  the  cradle  came  out  of  the  water  to  a 
position  in  which  the  vessel's  keel  was  approximately 
parallel  to  the  tracks.  A  later  and  better  design  has 
been  developed  in  which  the  cradle  is  designed  so  that 
the  whole  vessel  grounds  at  the  same  time,  and  which 
allows  a  ship  to  be  pulled  up  on  the  shore  on  an  even 
or  approximately  horizontal  keel.  Railway  docks  are 
usually  designed  for  hauling  a  vessel  up  the  tracks  bow 
first,  but  side-haul  docks  have  also  been  built. 

Pages  1104,  1105,  1106. 
Drying  Oven,   See  Oven,  Drying. 

Dub.  To  smooth  down;  as  to  dub  a  spar  or  timber 
with  an  adze. 

Ductility.  That  property  of  a  material  which  permits 
of  its  being  drawn  out  into  a  thread  or  wire. 

Dug-out.  A  term  applied  to  a  boat  fashioned  out  of 
a  log. 

Dump  Scow.  A  flat  bottom  craft  used  for  transport- 
ing rubbish,  etc.  No  machinery  is  installed  for  its 
propulsion. 

Dumping  Boards.  A  term  applied  to  the  planks  fitted 
on  the  top  of  the  inner  bottom  underneath  the  hatch 
openings.  These  planks  take  the  wear  of  the  cargo 
when  loading  and  protect  the  inner  bottom  plating. 

Dunnage.  Loose  wood  or  waste  material  placed  in 
the  hold  of  a  vessel  for  the  protection  of  the  cargo 
from  dampness.  Also  used  as  descriptive  of  a  sailor's 
kit  or  personal  belongings. 

Duplex  Pump.   See  Pump,  Duplex. 

Dutch  Door.   See  Door,  Dutch. 

Dutchman.  A  piece  of  wood  or  steel  fitted  into  an 
opening  to  cover  up  poor  joints  or  the  crevices  caused 
by  poor  workmanship. 

Djmamo.   See  Generator.  Electric. 
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Eccentric.  A  form  of  crank  in  which  a  circular  disc 
set  eccentrically  upon  a  shaft  forms  at  once  the  crank 
web  and  crank  pin. 

Eccentrics  are  usually  made  of  cast  steel  or  iron 
and  if  large  are  lightened  to  save  weight.  They  are 
made  in  two  parts  connected  by  tap  bolts  and  keyed 
to  the  crank  shaft. 

Eccentrics  are  utilized  to  convert  circular  to  recti- 
linear motion.  The  rectilinear  travel  is  usually  short 
relative  to  the  diameter  of  the  crank  shaft  so  the 
ordinary  form  of  crank  is  impracticable. 

Eccentric  Rod.  A  rod  attached  to  the  eccentric  strap 
and  designed  to  drive  valves  where  the  travel  is  less 
than  half  that  of  the  piston. 

Eccentric  Strap.  A  metal  ring  fitted  round  the  eccen- 
tric disc  It  is  made  in  halves  and  bolted  together, 
provision  being  made  to  attach  the  eccentric  rod 
unless  same  is  cast  as  part  of  the  strap.  The  eccen- 
tric strap  is  generally  made  of  cast  steel  or  brass. 

Economizers,  Boiler.   See  Boiler  Feed  Water  Heater. 

Eddy-making  Resistance.  See  Resistance,  Eddy-making. 

Edge,  Sight.  That  edge  of  a  strake  of  shell  plating 
which  laps  outside  another  strake  and  is,  therefore,  in 
plain  sight. 

EfiTective  Horsepower.    See  Horsepower,  Effective. 

Effective  Length.  This  term  ordinarily  indicates  the 
mean  length  of  that  portion  of  the  hull  below  the 
waterline.  The  length  of  a  vessel  has  an  important 
influence  upon  her  resistance.  In  general,  frictional 
resistance  increases  with  increase  in  length  and  resi- 
duary or  wave-making  resistance  decreases  with  in- 
crease in  length.  Certain  formulae  involving  the 
vessel's  length  are  used  for  determination  of  the  fric- 
tional resistance.  These  formulae  generally  produce 
more  accurate  results  if  the  mean  length  of  vessel 
below  the  waterline  is  used,  and  for  that  reason  the 
foregoing  definition  in  general  holds  true. 

In  dealing,  however,  with  residuary  resistance,  a 
vessel  may  be  so  formed  as  to  produce  a  system  of 
waves  similar  to  the  wave  system  of  a  vessel  of  greater 
length  but  of  ordinary  shape,  and  running  at  the  same 
speed  as  the  vessel  under  consideration. 

In  such  a  case  the  vessel  might  be  considered  to 
have  an  augmented  length  effective  for  wave  making. 
This  augmented  length  is  termed  the  effective  length 
in  speaking  of  the  residuary  resistance,  but  owing  to 
the  practical  difficulties  in  the  way  of  estimating  any 
exact  or  even  reasonably  approximate  value  of  such 
an  equivalent  length,  no  effort  is  made  toward  the 
formulation  of  any  rule. 

Efficiency,  Propeller.   See  Propeller  Efficiency. 

Efficiency,  Turbine.    See  Turbine  Efficiency. 

Ejector,  Ash.   See  Ash  Ejector. 

Ejector,  Bilge.    See  Bilge  Ejector. 

Electric  Arc.   See  Arc,  Electric. 

Electric  Battery.  See  Battery,  Electric  Primary,  and 
Battery,  Electric  Storage. 

Electric  Condenser.  See  Condenser,  Static  Electric, 
and  Condenser,  Rotary. 

Electric  Drive.  A  term  applied  where  a  ship  is  pro- 
pelled by  an  electric  motor  or  motors,  which  receive 
their  power  from  generators  that  are  operated  by 
turbines,  steam  engines,  or  interval  combustion  engines. 
The  electric  drive  with  turbo  generators  has  been  in- 
stalled on  four  ships  classified  by  Lloyd's  during  the 


year  1918-19,  and  on  a  few  ships  built  by  the  United 
States  Navy. 

In  the  Navy,  tests  have  been  made  on  three  similar 
ships,  the  Jupiter,  fitted  with  an  electric  drive;  the 
Neptune,  fitted  with  geared  turbines,  and  the  Cyclops, 
fitted  with  triple  expansion  reciprocating  engines,  and 
the  results  of  these  tests  showed  that  the  Jupiter,  with 
the  electric  drive,  gave  an  economy  in  steam  per  shaft 
horse-power  20  per  cent  better  than  the  Neptune  and 
26  per  cent  better  than  the  Cyclops. 

Among  the  advantages  claimed  for  the  electric 
drive  are,  a  saving  in  first  cost,  economy  in  steam 
consumption,  a  more  reliable  source  of  power  in  which 
it  is  claimed  that  if  the  main  generating  set  is  out  of 
commission  the  auxiliary  power  may  be  used,  a  flexible 
and  synchronous  speed  control  which  prevents  pro- 
peller racing  and  the  privilege  of  placing  the  motor 
aft,  while  the  generating  set  is  amidships,  thus  saving 
considerable  length  of  propeller  shafting  and  increas- 
ing the  available  cargo  space. 

Pages  934,  935,  936,  941,  942,  943. 
Electric  Fan.  A  small  cast  iron  pedestal  supporting  an 
electric  motor  which  operates  a  small  fan.  Electric 
fans  are  used  in  staterooms  and  quarters  to  circulate 
the  air  and  keep  them  from  becoming  stuffy. 

Page  952. 

Electric  Furnace.    See  Furnace,  Electric 
Electric  Gag  Control.    A  mechanism  attached  to  a 
punching  machine  for  locating  the  plates  as  desired 
and  for  placing  the  punch  over  a  center  punch  mark 
of  the  plate. 

Electric  Generator.   See  Generator,  Electric 

Electric  Hoist.   See  Hoist,  Electric 

Electric  Light  Fixtures,  Watertight    Electric  light 
fixtures  so  arranged  that  the  electrical  connections  of 
the  circuit  are  protected  by  watertight  casings. 
Pages  947,  1070,  1072,  1073. 

Electric  Locomotives.  A  self-propelled  vehicle  running 
on  rails  for  the  purpose  of  hauling  cars,  power  for 
which  is  developed  by  motors  on  its  locomotive  which 
are  mechanically  connected  to  the  driving  axles.  The 
electric  power  for  driving  the  motor  is  usually  de- 
veloped in  a  power  house  remote  from  the  locomotive 
and  is  connected  by  a  trolley,  pantagraph  or  shoe  from 
an  overhead  wire  or  third  rail.  In  the  case  of  "gas 
electric"  and  "oil-electric"  locomotives  the  electric 
power  for  driving  the  motor  is  derived  from  a  gas  or 
oil  engine  driving  a  generator  mounted  on  the  locomo- 
tive. 
Page  954. 

Electric  Meter.   Sec  Meter,  Electric 

Electric  Motor.   Sec  Motor,  Electric 

Electric  Propulsion.    See  Electric  Drive. 

Electric  Range.  A  galley  cook  stove  in  which  the  heat 
is  generated  by  electricity. 

Electric  Rivet  Heater.  A  machine  in  which  rivets  are 
heated  by  an  electric  current.  These  macchines  con- 
sist of  a  specially  designed  transformer  with  one  or 
more  openings  in  the  secondary  winding.  The  rivet 
or  rivets  to  be  heated  are  inserted  in  these  openings. 
Placing  the  rivets  in  the  openings  complete  the  sec- 
ondary circuit  and  the  rivets  are  heated  by  the  current 
passing  through  them. 
Pages  760,  761,  958. 

Electric  Steel.   See  Steel  and  Iron. 

Electric  Telemotor.   Sec  Telemotor,  Electric. 

Electric  Welding.   See  Welding,  Electric 
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Electric  Watertight  Plug.     See    Plug,  Watertight 
Electric. 

Electric,   Whistle   Control.     See   Whistle  Control, 
Electric. 

Electric  Wire  and  Cable.  Wire  used  for  conducting 
electric  currents  is  made  from  copper,  copper  alloys, 
aluminum,  iron  and  steel.  Annealed  or  soft-drawn 
copper  wire  has  a  conductivity  higher  than  any  other 
wire  used  commercially  and  is  used  almost  exclusively 
for  all  low  voltage  power  requirements.  Its  con- 
ductivity is  assumed  to  be  100  per  cent.  Hard-drawn 
copper  and  aluminum  are  used  for  power  lines  on  poles 
or  towers,  and  iron  wire  is  used  commonly  on  telephone 
pole  lines.  Phosphor-bronze  wire  is  generally  adopted 
for  wireless  aerials.  Hard-drawn  copper  wire  has  a 
conductivity  of  about  97  per  cent;  hard-drawn  alu- 
minum wire  61  per  cent ;  and  iron  and  steel  wire  from 
8  to  16  per  cent.  Copper  alloy  and  copper-clad  steel 
wire  is  used  in  cases  in  which  it  is  desirable  to  sacri- 
fice some  conductance  for  mechanical  strength. 
Cable 

A  number  of  strands  of  wire  twisted  or  woven  to- 
gether constitute  what  is  known  as  a  cable.  The  term 
cable  also  applies  to  a  number  of  conductors  insulated 
from  each  other  and  contained  in  the  same  covering. 

Insulated  electric  wire  and  cable  are  classified  in 
two  general  ways,  (1)  depending  upon  the  kind  of 
insulators  or  covering  used,  and  (2)  depending  upon 
the  use  for  which  the  wire  or  cable  is  designed. 
Insulation  and  Protection 

The  following  materials  are  used  as  insulation  for 
electric  wires  and  cables:  cotton,  rubber,  silk,  paper, 
asbestos,  enamel,  varnished  cloth  and  asphaltic  and 
resinous  impregnating  compounds.  Most  of  these  ma- 
terials are  used  singly  or  in  combination.  Cotton 
braid  or  tape  and  braid  form  the  protective  covering 
for  weatherproof  and  rubber  covered  wire  and  a  lead 
sheathing  is  often  used  to  make  a  cable  water  and 
moisture  proof.  Steel  tape,  twisted  wire  and  woven 
wire  coverings  are  often  used  to  protect  cables  from 
mechanical  injury.  These  coverings  are  used  both 
with  and  without  lead  sheathing. 

Uses 

With  respect  to  the  use  for  which  wires  and  cables 
are  designed  they  may  be  classified  as  annunciator 
wire,  magnet  wire,  office  wire,  portable  lamp  cord, 
reinforced  portable  lamp  cord,  brewery  cord,  light  and 
power  cable,  underground  cable,  submarine  cable,  deck 
cable,  ignition  wires  and  cables,  etc.  Pages  951,  1066, 
1067.  1068,  1069. 
Electrical  Installations.  The  following  Rules  for  the 
Installation  of  Electrical  Equipment  on  board  Vessels 
have  been  suggested  by  the  Marine  Committee  of  the 
American  Institute  of  Electrical  Engineers,  and  have 
been  adopted  by  the  Committee  of  the  American 
Bureau  of  Shipping. 

Pages  679,  680,  1064,  1065,  1070,  1071,  1072,  1073. 
1074. 

Plates  LII  to  LX. 

(1)  General — All  apparatus  and  appliances  such  as 
generators,  motors,  wires,  switches,  circuit  breakers, 
cut-outs,  etc.,  shall  strictly  conform  in  every  respect 
to  the  Standardization  Rules  of  the  American  Institute 
of  Electrical  Engineers  and  the  National  Electric  Code 
and  such  special  rules  under  Marine  Construction  Re- 
quirements contained  herein. 

No  wood  must  be  used  for  any  purpose  in  any  part 
of  the  installation. 


The  two-wire  or  three-wire  complete  metallic  system 
of  distribution  is  approved.  The  single  wire  system 
of  distribution  is  disapproved. 

In  vessels  carrying  petroleum  or  any  substance  giv- 
ing off  an  explosive  gas  no  permanent  conductors 
must  be  installed  in  any  compartment  liable  to  con- 
tain such  fumes.  Portable  lamps  of  approved  gas- 
tight  construction  may  be  temporarily  used  in  pump 
room  but  the  portable  wire  must  be  armored  and  the 
attachment  made  outside  the  pump  room.  All  the 
metallic  rigging  of  such  vessels  must  be  carefully  and 
effectively  grounded  to  the  metal  hull. 

Generators,  or  storage  batteries,  required  for 
emergency  lighting  and  power  must  be  located  as  far 
above  the  load  water  line  as  possible.  Storage  bat- 
teries must  be  properly  ventilated  and  regularly 
inspected. 

(2)  Distribution. — All  main  and  distribution 
switchboards  must  be  made  of  approved  non-com- 
bustible, non-absorptive,  insulating  material.  Distribu- 
tion panels  must  be  totally  enclosed  in  metal  cabinets. 
Every  circuit  leading  from  a  switchboard  or  distribu- 
tion panel  must  be  protected  by  an  approved  auto- 
matic circuit,  opening  device  and  switch. 

Distribution  panels  must  not  be  located  in  inac- 
cessible places  or  such  compartments  as  bunkers, 
storerooms,  cargo  holds,  or  compartments  allotted 
alternately  to  passengers,  live  stock  and  cargo.  They 
must  be  so  located  that  the  load  on  one  cut-out  shall 
not  exceed  660  watts  except  in  the  case  of  motors, 
searchlights,  diving  lamps,  and  electric  heating  devices. 

The  method  of  distribution  for  cargo  spaces  must 
be  such  that  each  freight  compartment  is  separately 
controlled  outside  the  compartment  so  that  the  elec- 
trical current  shall  be  cut  off  when  the  vessel  is  under 
way. 

(3)  Installation  of  Wires. — ^All  electrical  conduc- 
tors must  be  protected  by  one  of  the  following 
methods : 

(a)  Armored  with  metal  bands,  with  or  without 

lead. 

(b)  Armored  with  metallic  basket-weave  braid, 

with  or  without  lead. 

(c)  Plain  braided  wires  enclosed  by  iron  casing. 

(d)  Drawn  into  metal  conduits — either  rigid  or 

flexible. 

(c)    Placed  in  metal  molding. 

No  splices  or  joints  in  wires  are  permitted.  Con- 
nections must  be  made  by  means  of  approved  connec- 
tion blocks  mounted  in  metal  boxes.  These  appli- 
ances must  not  be  located  in  coal  bunkers  or  other 
inaccessible  places. 

Wherever  the  conductors,  protected  by  flexible  metal 
conduits,  metal  molding,  or  armored  metallic  bands 
or  braid,  are  exposed  to  severe  mechanical  injury, 
they  must  have  an  additional  metallic  protection. 

(4)  Generators  and  Motors, — Generators  and 
motors  must  be  located  so  as  to  avoid  proximity  to 
steam,  water,  or  other  piping,  or  to  be  properly  pro- 
tected from  damage  coincident  thereto. 

Name  plates  must  be  provided  on  this  apparatus 
giving  the  maker's  name,  rating  in  revolutions  per 
minute,  volts,  amperes  and  kilowatts  or  kilovolt  am- 
peres. The  type  whether  shunt,  series,  or  compound- 
wound  must  also  be  stated. 

If  the  motor  starting  box  does  not  completely  break 
the  motor  circuit  a  switch  breaking  all  poles  must  be 
installed  between  the  feeder  and  the  starting  box. 
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Hand  rails  must  be  provided  around  generators, 
and  similar  protection  given  open  type  motors  if 
employed. 

(5)  Switchboards. — Main  switchboards  and  dis- 
tribution switchboards  where  exposed  to  mechanical 
injury  and  moisture,  must  be  properly  protected. 
Such  switchboards  must  be  accessible  from  all  sides. 

For  the  control  of  the  generator  or  generators  a 
main  switch,  circuit  breaker  and  ammeter  must  be 
provided  for  each  machine.  One  voltmeter  arranged 
with  switch  so  that  it  may  read  the  voltage  of  all 
generators  and  one  set  of  ground  detector  lamps 
must  be  provided.  (Separate  voltmeters  for  each 
generator  will  be  allowed.) 

Hand  rails  with  hickory  or  other  approved  insulated 
top  must  be  provided  in  front  of  switchboards. 

The  signal  lights  must  be  controlled  by  an  approved 
telltale  board  located  in  pilot  house  which  will  indi- 
cate a  bumed-out  lamp.  Each  side  of  all  signal  cir- 
cuits must  be  brought  to  this  board  and  fused  at  this 
point.  The  feeder  for  this  board  must  be  continuous 
from  the  main  switchboard  and  must  not  supply  any 
other  circuits  in  the  vessel. 

Distribution  panels  located  in  places  not  exposed  to 
the  weather  may  be  enclosed  in  non-watertight  metal 
cases.  Distribution  panels  located  on  the  weather  deck 
or  places  exposed  to  the  weather  must  be  enclosed  in 
watertight  metal  cases. 

(6)  Installation  of  Wires. — All  conductors 
larger  than  No.  14  B.  &  S.  gauge  must  be  stranded. 
Except  for  fixture  wiring  and  signaling  systems  no 
single  conductor  smaller  than  No.  14  B.  &  S.  gauge 
shall  be  employed.  No.  16  B.  &  S.  gauge  wire  may  be 
used  for  fixture  and  signaling  wire,  but  in  signaling 
systems  energized  by  over  25  volts  the  insulation  must 
comply  with  the  requirements  for  the  voltage  em- 
ployed. Bell  wires  must  not  be  run  in  conjunction 
with  light  or  power  wire. 

All  conductors  must  be  led  through  metallic  stuffing 
tubes  when  passing  through  watertight  bulkheads,  and 
through  all  decks.  Stuffing  tubes  through  decks  must 
extend  to  a  height  of  18  inches  above  the  surface  of 
the  deck. 

In  conduit  construction  the  conductors  must  not  be 
"pulled  in"  until  all  the  mechanical  work  on  a  given 
section  has  been  completed.  Pull  boxes  must  be  in- 
stalled at  sufficient  intervals  to  permit  pulling  in  the 
conductor  without  injurious  strain.  Pull  boxes  to  be 
of  watertight  construction  and  allow  an  opening  in 
the  box  at  least  ten  times  the  diameter  of  the  con- 
ductor contained  therein. 

In  armored  cable  installations,  all  cable  liable  to  be 
exposed  to  weather  or  moisture  must  be  lead-covered, 
or  otherwise  specially  protected.  They  must  be  care- 
fully "laid"  with  no  short  or  sharp  bends  and  secured 
with  screwed  clips  spaced  not  more  than  14  inches 
apart.  Where  cables  pass  through  beams,  decks,  bulk- 
heads, or  any  part  of  the  metal  structure  not  requir- 
ing a  stuffing  tube  the  hole  through  which  they  pass 
must  be  bushed  with  lead  or  other  material  that  will 
not  permit  chafing  or  corrosion  to  take  place.  No 
lead-covered,  steel-armored  cable  over  one  and  one- 
half  inch  outside  diameter  to  be  employed. 

Twin  conductors  up  to  60,000  circular  mills  may  be 
used  for  all  types  of  installation. 

Portable  conductors  must  be  made  of  two  or  more 
stranded  conductors  not  less  than  No.  14  B.  &  S. 


gauge  laid  together  and  provided  with  an  approved 
insulation  and  covering. 

On  vessels  carrying  radio  telegraph  apparatus,  all 
permanent  wiring  in  the  radio  room  and  above  the 
top  metal  deck  must  be  magnetically  shielded.  Any 
protection  placed  around  the  antennae  leads  to  prevent 
ready  access  to  same  must  be  of  metal,  permanently 
and  effectively  grounded. 

The  insulation  resistance  of  the  completed  wiring 
installation  must  conform  to  the  requirements  of  the 
National  Electric  Code. 

The  size  of  all  wiring  and  cable  conductors  must  be 
in  accordance  with  the  following  Table  of  safe 
capacities  : 

Size  of  Wire  Size  of  Wire 


No.  of 

or  Strands 

Capacity 

No.  of 

or  Strands 

Cai>acit]r 

Wires  or 

B.  &  S. 

in 

Wires  or 

B.  &S. 

in 

Strands 

Gauge 

Amperes 

Strands 

Gauge 

Amperes 

10 

19 

17 

60 

1 

18 

3 

19 

16 

/• 

1 

17 

37 

18 

85 

1 

16 

'6 

37 

17 

100 

1 

15 

61 

18 

120 

1 

14 

a 

61 

17 

145 

1 

12 

17 

61 

16 

170 

7 

19 

21 

61 

15 

200 

7 

18 

25 

61 

14 

235 

7 

17 

30 

91 

15 

270 

7 

16 

35 

91 

14 

320 

7 

15 

40 

127 

15 

340 

19 

18 

50 

(7)  Suggestions. — Great  care  should  be  exercised 
in  running  electric  leads  in  the  vicinity  of  the  mag- 
netic compasses.  If  the  leads  carry  large  currents,  in 
excess  of  100  amperes,  they  should  be  crossed. 

It  is  strongly  recommended  that  all  metal  work 
above  the  top  metal  deck,  including  metal  rigging  for 
all  masts  and  funnels,  be  permanently  and  effectively 
grounded.  All  short  exposed  flexible  leads,  such  as 
those  to  searchlights  and  running  lights,  should  be 
provided  with  a  metallic  shield  well  grounded  to  the 
hull  of  the  vessel. 

It  is  recommended  that  a  switch  be  placed  in  the 
ground  detector  circuit  on  the  main  switchboard  so 
that  this  ground  connection  may  be  broken  when  it  is 
desired  to  test  out  the  various  circuits  in  the  vessel. 

It  is  strongly  urged  that  a  complete  test  of  the  in- 
sulation of  the  entire  electrical  equipment  be  made  at 
least  every  six  months  and  copy  of  report  forwarded 
to  the  American  Bureau  of  Shipping. 

Electricians.  Workmen  who  set  up  the  electric  plant 
and  its  auxiliaries  with  their  fittings,  such  as  wiring, 
switchboards,  control  panels,  etc. 

Electrolysis,  Boiler.   See  Boiler,  Galvanic  Action. 

Electrolyte.  A  solution  or  composition  of  fused  salt  in 
which  electrical  energy  is  generated  by  means  of 
chemical  action  or  in  which  chemical  reaction  oc- 
curs due  to  the  passing  of  an  electric  current  through 
it.  The  solutions  in  wet  primary  batteries  and  storage 
batteries,  and  the  fused  salts  in  dry  batteries  are  called 
electrolytes. 

Electromagnet.  A  magnet  in  which  the  magnetic  field 
is  produced  by  an  electric  current  passing  through  a 
coil  of  wire  wound  upon  a  soft  iron  core. 

Electromotive  Force.  That  force  which  tends  to  cause 
an  electric  current  to  flow  in  a  circuit.   See  Volt. 

Ell.    A  sleeve  fitting,  internally  threaded,  having  two 
openings,  the  centerlines  of  which  are  usually  at 
right  angles.    It  is  used  to  make  an  angle  connec- 
tion between  two  pipes. 
The  angle  of  the  ell  is  usually  stated  if  other  than 

90^ 
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Ell,  Branch.   An  elbow  with  a  branch  back  outlet  fixed 
in  line  with  one  of  the  main  openings. 

Embossing  Press.   See  Press,  Embossing. 

End-For-End.   To  have  the  wrong  end  foremost. 

To  place  the  opposite  end  where  the  other  end  was 
originally. 

End  Plate,  Stem  Tube.   Sec  Stern  Tube  End  Plate. 
Engine.   The  American  Biureau  of  Shipping's  rules  for 

Engines  are  as  follows: 

Forgings. — Shafts,  piston  rods,  connecting  rods,  and 
other  important  working  parts  of  the  machinery,  are 
to  be  forged  from  selected  scrap  iron,  rolled  iron 
bars  or  a  sound  steel  ingot  in  accordance  with  the 
requirements  of  the  following  paragraphs.  Other 
material,  such  as  nickel,  steel,  etc.,  will  be  accepted 
after  compliance  with  such  special  tests  as  may  be 
imposed. 

Steel  Forgings  for  machinery  are  to  be  forged  from 
the  lower  two-thirds  of  ordinary  ingots  made  by  the 
Open  Hearth  process;  the  material  is  to  be  tested, 
and  the  sectional  area  of  the  body  of  the  forging, 
when  it  leaves  the  hammer,  should  not  exceed  one- 
fifth,  and  no  part  of  the  forging  should  be  more  than 
two-thirds  the  area  of  the  original  ingot.  Forgings 
are  to  be  properly  annealed  in  an  annealing  furnace, 
and  must  be  free  from  defect.  The  tensile  strength 
of  the  forgings  is  not  to  exceed  78,400  lbs.  per  square 
inch,  without  special  sanction;  the  elongations  are  to 
vary  from  30  per  cent.,  at  60,000  lbs.  to  22  per  cent, 
with  78,400  lbs.  tensile  strength,  measured  on  test 
specimens  of  which  the  gauge  length  is  not  less  than 
354  times  their  diameter;  specimens  1"  by  ^i",  with 
edges  rounded  to  1/16"  radius,  must  stand  being  bent 
cold  to  180  degrees  without  fracture  over  a  radius 
oi  for  material  under  72,000  lbs.  tensile  strength, 
and  ^"  between  72.000  and  78,400  lbs.  tensile  strength. 
The  test  specimens  are  to  be  cut  lengthwise  from  a 
part  of  the  forging  which  is  not  of  less  sectional  area 
than  the  body  of  the  forging,  and  they  are  not  to  be 
detached  until  they  have  been  stamped  by  the  Sur- 
veyors, and  until  the  forging  has  been  annealed.  One 
tension  and  one  bend  test  are  to  be  taken  from  each 
forging,  except  in  the  case  of  forgings  over  7,000 
lbs.  weight  and  of  all  propeller  shafts,  where  tests 
will  be  required  from  each  end  of  the  forging.  Where 
a  number  of  small  forgings  are  made  from  one  in- 
got, tests  representing  each  end  of  the  ingot  will  be 
sufficient.  All  ingot  steel  forgings  are  to  be  legiblj 
marked  in  such  a  way  that  they  can  be  traced  to  the 
heat  from  which  the  material  has  been  made,  and 
those  which  have  satisfactorily  passed  the  fequire- 
ments  are  to  be  clearly  stamped  A.  B.  and  with  the 
identification  marks  furnished  by  the  Surveyor. 

All  important  forgings  are  to  be  subjected  to  ex- 
amination during  the  process  of  manufacture,  when 
machined  or  in  the  case  of  shafts  when  rough  turned, 
and  when  finished. 

Iron  Forgings. — The  test  specimens  are  to  be  taken 
from  the  body  of  the  forging;  th«  material  is  to  be 
in  tensile  strength  between  the  limits  of  44,000  and 
54,000  lbs.  per  square  inch,  and  to  show  an  elonga- 
tion of  20  per  cent,  and  a  gauge  length  correspond- 
ing to  ZYj  diameters  of  the  test  specimen.  Speci- 
mens, 1  inch  square,  are  to  stand  being  bent  cold  to 
90  degrees  over  a  radius  of  V/i"  without  fracture. 
All  important  forgings  are  to  be  subjected  to  ex- 
amination during  the  process  of  manufacture,  when 


machined  or  in  the  case  of  shafts  when  rough  turned, 
and  when  finished. 

Shafting. — The  least  diameters  of  shafts  for  recip- 
rocating engines  may  be  found  from  the  following 
formula,  except  where  the  distance  between  main 
bearings  is  unusual,  when  they  will  receive  special 
consideration : 

*  /rlTs. 

D=    \   XC 

B 

Where  I>=Diameter  of  shaft,  in  inches. 

P=Absolute  pressure,  i.  e.,  boiler  pressure  + 
15  lbs. 

S=Stroke  of  engine,  in  inches. 

L=Diameter  of  low  pressure  cylinder,  in  inches. 

B= Values  as  given  in  Table  B. 

C=1.0  for  crank  and  thrust  shafts. 

C=.95  for  intermediate  shafts. 

C=Values  given  in  Table  C  for  propeller  shafts. 
(3)  The  least  diameter  of  shafts  for  direct  coupled 
and  geared  turbine  engines  may  be  obtained  from 
the  following  formula: 

'  /PX65 
D=    ^   XC 


Where  D=I>iameter  of  intermediate  shafts,  in  inches. 
P=Shaft  Horse  Power. 
R=Revolutions  per  minute. 
C=l  for  intermediate  shafts. 
C=1.05  D  for  thrust  shafts  between  collars. 
C=l.l  D  for  propeller  shafts. 

With  geared  turbines  where  the  revolutions  per  min- 
ute of  the  propeller  are  comparatively  low,  the  value 
of  C  for  the  propeller  shaft  is  not  to  be  less  than  1.1 
nor  than  the  values  of  C  given  in  Table  C,  substitut- 
ing diameter  of  intermediate  shafting  for  diameter  of 
crank  shaft  in  obtaining  the  ratio  of  propeller  to 
shaft. 

Thrust  and  propeller  shafts  may  be  gradually  ta- 
pered off  to  the  diameter  of  the  intermediate  shaft- 
ing. 

Hollow  shafting  may  have  the  central  hole  equal 
in  diameter  to  one-third  of  the  diameter  required  by 
the  formulae  for  intermediate  shafts,  without  any  in- 
crease in  external  diameter  over  that  required  for 
solid  shafts. 

The  webs  of  built  crank  shafts  arc  to  be  keyed 
as  well  as  shrunk  on  to  the  shaft,  and  the  diameter 
of  the  shaft  is  to  be  increased  in  way  of  the  web 
to  make  up  the  loss  of  sectional  area  at  the  key  way; 
efficient  dowel  pins  should  be  fitted  in  the  crank  pin. 

It  is  recommended  that  liners  on  propeller  shafts 
be  fitted  in  one  length,  that  the  inboard  ends  of  the 
liners  be  tapered,  and  that  the  space  between  the 
after  end  and  the  propeller  boss  be  made  watertight. 

Shafts  and  other  important  forgings  are  to  be  sub- 
jected to  examination  during  the  progress  of  manu- 
facture, when  rough  turned  and  when  finished. 

General  Construction. — When  the  engine  bed  plate 
or  thrust  block  is  fastened  direct  to  the  tank,  the  top 
plating  in  way  of  same  is  not  to  be  less  than  .75* 
thick  and  is  to  be  increased  according  to  the  size  and 
power  of  the  engines;  the  double  bottom  is  to  be 
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TABLE  B 


hp 

Compound  and 
Quadruple 
Expansion, 

A  n  V               u  If 

w 

Triple 
Expansion, 
Three  CrankB  at 
120* 

L « 

Compound  and 
Quadruple 
Expansion, 

Torn  riM.nlrB 

90* 

Triple 
Expansion, 
Three  Cranks  at 
120* 

Quadruple 
Four  Cranks  at 

Ratio  8 

0010 

Ratio  5i 

14305 

15180 

•  3J 

10160 

•  « 

14770 

15690 

•  3J 

10410 

15i235 

16200 

'  31 

10660 

«  6 

15700 

16710 

•  3i 

10910 

•  61 

16630 

17730 

'  31 

11160 

•  7 

17560 

18630 

•  31 

11410 

•  7i 

18410 

19530 

•  31 

11660 

•  8 

19260 

20430 

22660 

«  4 

11910 

-  8i 

20110 

21330 

23660 

•  4i 

12160 

*  9 

20960 

22200 

24660 

•  4} 

12410 

•  9i 

21750 

23070 

25660 

•  41 

12660 

*  10 

22540 

23940 

26580 

•  44 

12910 

13650 

•  101 

23330 

24810 

27500 

•  41 

13375 

14160 

•  11 

24120 

25660 

28420 

«  6 

13840 

14670 

•  llj 

24900 

26500 

29340 

«  12 

25680 

27340 

30260 

Intermediate  ratios  are  to  have  intermediate  values  of  B. 


TABLE  C 


Co-efft.of 

^'^iS  at  4 
Molded  Depth 

Ratio  of  Dxambtbb  of  Propslleb  to  Diamktbr  of  Cbanx  Shaft. 

13 

14 

15 

16 

17 

18 

•60 

POO 

1-01 

102 

103 

1-04 

1-05 

•62 

101 

1-02 

103 

1-04 

105 

106 

•64 

1-02 

103 

104 

105 

1-06 

1-07 

•66 

1*03 

104 

1^05 

106 

1^07 

1-08 

•68 

104 

105 

1-06 

107 

1-08 

1-09 

•70 

105 

106 

107 

108 

109 

110 

•72 

1^06 

107 

108 

1-Q9 

110 

Ml 

•74 

1KJ7 

108 

1-09 

110 

111 

112 

•76 

108 

109 

110 

Ml 

112 

113 

•78 

1-09 

110 

111 

112 

M3 

114 

•80 

110 

111 

112 

113 

114 

115 

AMERICAN  BUREAU  OF  SHIPPING  RULES 


efficiently  stiffened  under  the  thrust  block,  to  the 
approval  of  the  Bureau's  Committee.  The  holes  for 
the  holding  down  bolts  are  to  be  tapped  through  the 
plate  and  the  bolts  properly  screwed  in,  and  fitted 
with  locks  nuts  underneath.  The  holding  down  bolts 
are  to  pass  through  the  angle  flanges  or  are  to  be  kept 
as  close  to  angle  bars  as  possible;  if  they  pass 
through  bars,  the  flanges  of  the  bars  are  to  be  of 
sufficient  breadth  to  take  the  nuts. 

Two  bilge  and  two  boiler  feed  pumps  are  to  be 
fitted  on  the  main  engines  in  Vessels  of  180  feet 
length  and  upwards,  and  are  to  be  so  arranged  that 
one  of  either  set  may  be  examined  while  the  other 
is  at  work,  or  equivalent  independent  pumping  ar- 
rangements are  to  be  provided;  in  Vessels  of  less 
than  180  feet  length  one  bilge  and  one  feed  pump, 
or  equivalent  independent  pumps,  arc  to  be  provided 


each  bilge  pump  must  be  adapted  to  draw  from  any 
compartment  of  the  Vessel.  All  feed  pumps  worked 
by  the  main  engines  are  to  be  fitted  with  spring* 
loaded  relief  valves. 

The  design  and  arrangement  of  pumps,  valve  chests, 
cocks,  suction  and  delivery  pipes,  and  sea  connections 
are  to  be  such  as  to  prevent  water  being  run  into  the 
Vessel  accidentally.  The  bilge  and  ballast  pipe  lines 
must  be  entirely  separate  and  valves  so  arranged  that 
no  pumps  can  be  connected  to  both  lines  at  the  same 
time. 

All  sea  connections,  cocks  and  valves  are  to  be 
placed,  if  practicable,  above  the  level  of  the  stokehold 
and  engine  room  platforms,  and  so  as  to  be  easily 
worked  from  those  platforms.  Main  and  auxiliary 
inlet  valve  chests  which  would  have  long  necks  if 
fastened  directly  to  the  shell  plating,  should  be  at- 
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tached  to  wrought  steel  boxes  built  on  to  the  shell 
plating  so  as  to  obviate  the  long  neck.  Sea  cocks  and 
valves  which  are  fitted  direct  onto  the  hull  plating  arc 
to  be  secured  with  tap  bolts,  or  with  bolts  having 
countersink  heads  tapped  through  the  plating  and 
fitted  with  nuts  inside. 

It  is  recommended  that  discharge  outlets  be  placed 
above  the  deep  load  line;  the  valves  are  to  be  fitted 
in  an  accessible  position  on  the  Vessel's  side. 

Boiler  blow-off  pipes  are  to  have  cocks  or  valves  on 
the  hull  plating  fitted  with  spigots  extending  through 
the  plating,  and  plate  flanges  round  same  on  the 
inside. 

A  general  service  pump,  adapted  to  draw  from  the 
sea  and  hot  well,  to  supply  the  boilers  with  water 
through  separate  auxiliary  feed  pipes  and  check 
valves,  to  deliver  water  on  deck  and  to  draw  from 
each  compartment,  is  to  be  fitted  in  all  cases. 

The  ballast  pump  should  have  a  branch  discharge 
connected  to  the  main  injection  pipe  at  or  near  the 
condenser,  with  a  suitable  valve.  For  circulating  the 
water  in  the  boilers,  it  is  recommended  that  a  connec- 
tion be  made  to  the  auilxiary  feed  or  donkey  feed 
pump,  each  pump  being  fitted  for  boiler  purposes  only. 

All  pipes  extended  through  bunkers,  or  other  com- 
partments beyond  the  machinery  space,  must  be  well 
protected  with  strong  casings. 

Testing. — Castings  for  high  pressure  cylinders  of 
reciprocating  engines  are  to  be  tested  to  1.5W. 

Castings  for  cylinders  of  Turbine  Engines  are  to  be 
tested  under  hydraulic  pressure  after  having  been 
rough  bored  to  the  following  requirements: 

H.  P.  cylinders,  admission  end,  are  to  be  tested  to 
1.33W. 

H.  P.  cylinders,  exhaust  end,  are  to  be  tested  to  W. 

I.  P.  cylinders  are  to  be  tested  to  1.5V. 

L.  P.  cylinders,  admission  end,  are  to  be  tested  to 
1.5V. 

L.  P.  cylinders,  exhaust  end,  are  to  be  tested  to  30 
lbs.  per  square  inch. 

Where  W  =  Working  pressure  of  Bailers. 

V=:  Pressure  to  which  cylinder  safety  valves 
are  to  be  adjusted. 

Main  and  auxiliary  steam  stop  valves  are  to  be 
tested  to  twice  the  working  pressure. 

Evaporators  and  high  pressure  feed  heaters  are  to 
be  satisfactorily  tested  by  hydraulic  pressure  before 
leaving  the  works  of  the  manufacturer.  Feed  water 
filters  between  the  pumps  and  the  boilers  arc  to  be 
tested  to  2.4  times  the  working  pressure. 

Spare  Gear. — The  following  articles  of  spare  gear 
are  to  be  supplied  to  all  Vessels  built  to  the  require- 
ments of  the  American  Bureau: 

2  Connecting  rod  top-end  bolts. 

2  Connecting  rod  bottom-end  bolts. 

2  Main-bearing  bolts. 

1  Set  of  coupling  bolts. 

1  Set  of  feed,  and  bilge  pump  valves. 

1  Set  of  piston  springs,  if  common  springs  are  used. 

1  Safety  valve  spring  of  each  size  fitted,  but  not 
fewer  than  1  spare  spring  for  each  6  safety  valves 
fitted. 

yi  Set  of  fire  bars  for  each  boiler. 

A  number  of  bolts,  nuts,  and  studs,  of  assorted 
sizes,  including  at  least  6  cylinder  cover  bolts  or 
studs,  and  6  valve  chest  cover  bolts  or  studs. 

Bar  and  plate  iron  in  various  sizes. 


Engine,  Beam.  A  reciprocating  engine  in  which  one 
end  of  a  heavy  beam  centrally  pivoted  is  actuated  by 
a  link  led  from  the  cross  head.  The  other  end  of 
the  beam  transmits  motion  to  the  crank  shaft  by 
means  of  a  connecting  rod. 

This  type  of  engine  was  at  one  time  standard  for 
lake  and  river  side  wheel  steamers. 

Engine  Columns.  The  vertical  or  nearly  vertical  mem- 
bers designed  to  carry  the  weight  of  the  cylinders  and 
to  support  the  guide  bars  or  surfaces  for  the  cross 
heads. 

They  may  be  of  cast  iron,  cast  steel  or  forged  steel. 
Modern  practice  favors  cast  inverted  Y  columns  at 
the  back  and  cylindrical  forged  columns  at  the  front 
of  the  engine. 

Both  cast  and  forged  columns  are  made  with 
flanges  at  upper  and  lower  extremities  for  attachment 
to  cylinders  and  bed  plate  respectively. 

In  order  to  resist  transverse  and  longitudinal  rack- 
ing strains  diagonal  bracing  rods  are. fitted. 

Engine,  Diesel.  Diesel  engines  are  internal  combustion 
engines  working  on  the  Diesel  principle,  i.  e.,  the  fuel 
is  injected  by  means  of  compressed  air  and  is  entered 
gradually  into  the  cylinder  and  combusted  during  a 
part  of  the  stroke  without  explosion,  the  ignition  being 
obtained  by  the  heat  created  by  the  high  compression 
of  the  air  in  the  cylinder. 

The  compression  pressure  runs  between  400  and  600 
pounds  per  square  inch.  In  the  injection  nozzle  the 
fuel  is  mixed  with  air,  this  air  having  a  pressure  as 
high  as  650  to  850  pounds,  which  is  necessary  for  intro- 
ducing the  fuel  into  the  cylinder  against  the  high  com- 
pression pressure.  The  fuel  is  brought  to  the  injection 
nozzle  by  means  of  a  pump. 

Compressed  air  is  employed  for  starting,  and  no 
pre-heating  of  the  engine  is  necessary. 

The  air  for  the  fuel  injection  is  obtained  from  a  com- 
pressor driven  by  the  engine,  whereas  the  starting  air 
is  generally  taken  from  an  auxiliary  air  compressor. 

Most  Diesel  engines  are  four  cycle,  but  two-cycle 
engines  have  also  been  designed,  these  obtaining  the 
scavenging  air  from  a  separate  scavenging  air  com- 
pressor driven  from  the  engine. 

The  gradual  injection  and  burning  of  the  fuel  makes 
the  combustion  gases  act  with  an  even  pressure  during 
a  comparatively  long  period  of  the  stroke  in  the  same 
way  as  the  steam  in  an  expansion  steam  engine. 

The  fuel  consumption  for  the  larger  sizes  is  .40  to 
.42  pounds  per  B.H.P.  an  hour. 

Pages  442,  443,  444,  889,  900,  901,  902,  903,  906,  907, 
908,  909,  910,  911,  936. 

The  American  Bureau  of  Shipping  rules  for  the 

installation  of  Internal  Combustion  Engines  are  as 
follows:  The  engine  room  is  to  be  thoroughly  ven- 
tilated and  so  arranged  as  to  prevent  the  accumulation 
of  inflammable  gases.  Satisfactory  provision  is  to  be 
made  for  the  interception  of  any  overflow  of  fuel  from 
the  engines.  The  fuel  tank  for  the  daily  supply  is  to 
be  kept  well  away  from  the  donkey  boiler,  the  funnel, 
and  the  exhaust  pipes.  Where  fuel  of  a  lower  flash 
point  than  150  deg.  Fahr.  is  used,  donkey  boilers  must 
be  placed  in  an  efficiently  ventilated  compartment 
separate  from  the  engine  room  and  fuel  tanks. 

Propeller  engines  are  to  be  fitted  with  a  governor, 
or  other  satisfactory  arrangement,  to  prevent  racing 
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of  the  engines.  Engines  above  300  B.  H.  P.  should 
be  reversible. 

Cylinders  must  be  water-cooled  and  the  water-jack- 
ets provided  with  test  and  drain  cocks.  An  escape 
valve  should  be  fitted  on  or  near  each  cylinder  head, 
in  order  to  give  warning  should  the  pressure  in  the 
cylinder  become  excessive. 

Main  engine  cylinder  heads,  cylinders  not  fitted 
with  liners,  and  cylinders  for  air  compressors  for 
starting  and  fuel  injection  purposes,  are  to  be  tested 
by  hydraulic  pressure  to  twice  their  working  pressure. 
Cylinder  water  jackets  are  to  be  tested  to  50  lbs.  per 
square  inch. 

The  engine  bedplate  is  to  be  well  ribbed  and  strongly 
constructed,  and  the  columns  are  to  be  carefully  de- 
signed to  withstand  the  tension  stresses.  When  the 
engines  are  of  the  enclosed  type,  portable  doors  are 
to  be  fitted  for  the  inspection  of  the  cranks,  bearings, 
etc.,  the  crank  cases  to  be  provided  with  efficient 
means  of  ventilation.  The  engine  room  platforms  are 
to  be  supported  on  metal  framework,  not  on  wood. 

Compressed  air  reservoirs  are  to  have  sufficient 
capacity  to  ensure  ample  maneuvering  power  for  the 
main  engines.  The  material  for  cylindrical  Air  Hold- 
ers constructed  of  riveted  steel  plates  is  to  be  of  the 
quality  and  subject  to  the  tests  specified  in  Section 
40  of  the  Rules  for  Boiler  Shell  Plates,  American 
Bureau  of  Shipping.  The  thickness  of  the  plates  is  to 
be  governed  by  the  formulae  for  cylindrical  boiler 
shells. 

Plans  showing  details  of  riveting,  etc.,  are  to  be  sub- 
mitted for  approval. 

Seamless  and  Welded  Holders  are  to  be  made  from 
steel  of  the  best  Mild  Open  Hearth  Quality  having 
a  tensile  strength  of  not  less  than  51,520  lbs.  per  square 
inch  and  showing  an  elongation  of  at  least  25  per 
cent,  on  a  gage  length  of  8  inches. 

Air  compressors  should  not  draw  air  from  the  crank 
cases  of  the  engines.  The  air  is  to  be  efficiently  cooled 
after  each  compression  stage  and  should  have  a  final 
temperature  not  exceeding  20  degrees  Fahrenheit 
above  that  of  the  cooling  water  before  being  allowed 
to  enter  the  compressed  air  reservoirs.  The  com- 
pressors are  to  be  fitted  with  safety  valves,  pressure 
gages,  and  satisfactory  arrangements  for  preventing 
the  entrance  of  dirt  and  the  delivery  of  oily  air.  The 
cooler  coils  are  to  be  readily  accessible  for  cleaning 
and  removal. 

Auxiliary  compressors  are  to  be  fitted  for  use  when 
the  main  engines  are  being  maneuvered,  and  when  the 
air  compressor  on  the  main  engines  is  not  available; 
they  should  not  be  of  less  power  than  half  that  of  the 
compressors  for  one  set  of  main  engines.  Arrange- 
ments should  be  made  to  provide  water  circulation 
from  an  independent  pump  in  the  event  of  a  break- 
down in  the  circulating  pump. 

When  Vessels  are  intended  to  navigate  shallow 
waters,  two  inlet  valves  for  water  circulation  should 
be  fitted,  one  on  the  ship's  bottom  and  the  other  above 
the  turn  of  the  bilge.  There  should  be  in  all  cases 
an  efficient  strainer  between  the  inlet  valves  and  the 
circulating  pumps,  so  designed  and  arranged  that  it 
may  be  cleaned  and  overhauled  while  the  engines  are 
working.  Where  there  is  no  sight  discharge  from  the 
cylinder  jackets,  a  test  cock  or  other  means  must  be 
provided  to  enable  the  Engineer  to  satisfy  himseU 
that  there  is  a  continuous  flow  of  water  through  each 
jacket. 


The  fuel  oil  tanks  are  to  be  of  sufficient  strength  to 
withstand  the  stresses  due  to  the  tanks  being  partly 
full  when  at  sea ;  they  are  to  be  arranged  so  that  leak- 
age or  drips  will  drain  into  wells  having  separate 
pumps;  satisfactory  ventilating  arrangements  are  to  be 
provided ;  and  diaphragms  of  strong  meshed  wire  gauze 
are  to  be  fitted  to  all  air  pipes.  The  flash  point  of  fuel 
oil  carried  in  uninsulated  tanks  is  not  to  be  below  150 
deg.  Fahr.,  and  such  tanks  are  to  be  tested  with  a  head 
of  water  at  least  18  feet  higher  than  that  to  which 
they  are  subject  in  practice.  Where  oil  of  a  lower 
flash  point  is  used,  the  tanks  and  connections  are  to  be 
tested  to  at  least  15  lbs.  per  square  inch,  and  the  tanks 
in  sea-going  Vessels  are  to  be  separated  from  the  en- 
gine room  and  cargo  spaces  by  coffer  dams.  Where 
the  fuel  oil  is  carried  in  the  double  bottom,  an  ample 
reserve  is  to  be  carried  in  a  tank  fitted  separate  from 
the  double  bottom,  easily  accessible  for  cleaning,  etc., 
and  fitted  with  internal  coils  for  warming  the  oil  when 
necessary.  Fuel  tanks  which  are  worked  under  pres- 
sure are  to  be  fitted  with  safety  valves  loaded  to  5  per 
cent,  above  the  working  pressure,  which  discharge 
overboard  or  to  the  atmosphere  above  deck  through 
wire  gauze  diaphragms. 

Filters  for  the  fuel  oil  are  to  have  bolted  covers. 
Escape  valves  are  to  discharge  into  pipes  leading  back 
to  the  tank  or  to  the  atmosphere  above  deck;  in  the 
latter  case  the  upper  ends  of  the  pipes  are  to  be  turned 
down  and  fitted  with  wire  gauze  diaphragms. 

All  fuel  and  compressed  air  pipes  are  to  be  made  of 
steel  or  annealed  seamless  copper;  metal  to  metal  joints 
are  recommended  where  the  pressure  exceeds  400  lbs. 
per  square  inch.  Exhaust  pipes  which  pass  through 
wood  decks  or  close  to  combustible  material  must  be 
effectively  insulated.  If  the  exhaust  pipe  is  led  over- 
board near  the  water  line,  it  must  be  so  arranged  that 
water  will  not  syphon  back  to  the  engine. 

All  silencers  are  to  be  constructed  so  that  they  can 
be  readily  opened  up  for  cleaning  and  inspection. 

Oil  cooling  tanks  for  forced  lubrication  are  to  be 
fitted  with  cooling  coils  connected  to  the  water  cir- 
culating system.  The  oil  pumps  are  to  be  fitted  with 
pressure  gauges,  and  should  be  so  designed  that  they 
cannot  become  air  locked.  The  oil  well  is  to  be  so  ar- 
ranged as  to  minimize  the  risk  of  drawing  air  when 
the  vessel  is  in  a  sea  way. 

All  electric  ignition  leads  must  be  well  insulated  and 
protected  from  mechanical  injury.  The  leads  should  be 
kept  remote  from  petrol  pipes,  and  should  not  be  placed 
where  they  may  come  in  contact  with  oil.  Commuta- 
tors must  be  enclosed,  and  sparking  coils  must  not  be 
placed  where  they  are  exposed  to  explosive  vapors. 
Exposed  spark  gaps  are  not  to  be  fitted.  Where  lamps 
are  used  for  igniton  or  for  vaporizing  the  fuel  for 
paraffin  and  heavy  oil  engines,  they  should  be  fixed  on 
a  suitable  bracket  and  the  flame  enclosed  when  in  use. 

Spare  gear  in  accordance  with  the  following  list  is 
to  be  supplied,  and  stowed  where  readily  accessible: 

2  Main  bearing  bolts  and  nuts. 

2  Connecting  rod  bottom  end  bolts  and  nuts. 

2  Connecting  rod  top  end  bolts  and  nuts. 

1  Set  bohs  or  studs  for  cylinder  covers. 

Packing  rings  for  pistons  and  trunks  of  main  en- 
gines and  of  each  auxiliary  internal  combustion  engine. 

Piston  rings  for  each  stage  of  main  and  auxiliary 
air  compressors,  and  for  scavenging  air  pumps. 

Fuel  and  air  admission  valves  and  exhaust  valves. 
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with  seats  and  springs,  for  main  engines  and  for  each 
auxiliary  internal  combustion  engine. 

Suction  and  delivery  valves  and  seats  for  main  and 
auxiliary  air  compressors,  scavenging  air  pumps,  oil 
fuel,  water  circulating,  and  lubricating  oil  pumps. 

Springs  of  each  size. 

Assorted  bolts,  nuts,  studs,  bar  and  plate  iron. 
Engine  Foundation.  A  term  applied  to  the  girders  and 
brackets  supporting  an  engine.  They  should  be  built 
rigid  enough  to  assimilate  the  vibration  of  the  engine 
and  to  efficiently  distribute  its  weight  to  the  structure 
of  the  ship.  Practical  points  to  be  given  consideration 
in  designing  an  engine  foundation  arc  as  follows: 

(a)  The  heig^lt  of  the  foundation  should  be  such 
that  efficient  head  room  is  available  above  the  engine 
for  removal  of  the  cylinder  covers. 

(b)  Particular  care  should  be  taken  to  keep  the 
rivets  in  the  top  plates  and  flanges  clear  of  the  hold- 
ing down  bolts  and  also  that  sufficient  space  is  allowed 
for  installing  these  bolts  when  the  bed  plate  is  in 
place. 

(c)  Care  should  also  be  taken  that  sufficient  access 
is  provided  for  riveting  all  connections. 

Where  the  engine  sets  directly  on  the  tank  top,  the 
plating  in  the  vicinity  must  be  increased  in  thickness 
and  heavier,  and  extra  floors  and  longitudinals  fltted  in 
the  double  bottom. 

Pages  534,  535. 

The  American  Bureau  of  Shipping  requires  that 
in  vessels  with  single  bottoms  the  engines  are  to 
be  seated  directly  upon  thick  plating  laid  upon 
deep  floors,  of  ample  strength  for  the  size  and 
power  of  the  engines;  intercostal  plates  of  the  full 
depth  of  the  floors  are  to  be  fitted  under  the  main 
lines  of  bolting,  and  efficient  connections  are  to  be 
made  to  the  ordinary  floors,  keelsons,  and  sides  of  ves- 
sels. In  vessels  with  double  bottoms  the  engines 
should  be  bolted  direct  to  the  top  of  the  double  bot- 
tom structure  and  in  accordance  with  the  Bureau's 
requirements.  The  weight  of  engines  and '  boilers  is 
to  be  effectively  distributed  by  means  of  longitudinal 
and  transverse  girders,  which  are  to  be  shown  on  the 
plan  of  engine  seating  submitted  for  approval. 

In  twin  screw  steamers  and  others  of  high  power 
it  will  be  necessary  to  make  additions  to  the  strength 
of  structure  and  rivet  attachments  which  are  propor- 
tional to  the  weight  and  power  of  the  machinery. 
Sngine  Hatch.  See  Hatch,  Engine. 
Sngine,  Hot  Bulb.  Hot  bulb  engines,  or  more  cor- 
rectly, surface  ignition  engines,  are  two-cycle  internal 
combustion  engines  where  the  vaporizing  of  the  fuel 
and  the  ignition  of  the  charge  is  obtained  by  bringing 
the  charge  in  contact  with  a  hot  surface. 

The  heat  of  this  surface  is  maintained  by  the  explo- 
sions. In  some  hot  bulb  engines  the  temperature  of 
the  hot  surface  is  kept  constant  by  the  injection  of 
fresh  water  and  in  others  by  injecting  compressed  air 
in  the  top  of  the  cylinders,  which  prevents  the  surface 
from  being  overheated.  The  amount  of  water  or  air 
can  be  regulated  in  accordance  with  the  load  on  the 
engine.  Before  the  engine  can  be  started  the  neces- 
sary heat  for  vaporizing  and  ignition  is  mostly  obtained 
by  means  of  a  torch  or  other  heating  device,  which  is 
cut  out  when  the  engine  has  been  started. 

The  compression  is  generally  below  150  pounds,  and 
the  pressure  from  the  explosions  below  320  pounds 
per  square  inch.   On  account  of  the  comparatively  low 
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compression  and  accordingly  low  temperature  of  the 
explosions,  the  cylinders,  pistons  and  cylinder  heads 
are  not  exposed  to  excessive  strains,  and  consequently 
there  is  little  risk  that  these  parts  will  crack. 

The  fuel  is  injected  into  the  combustion  chamber  by 
means  of  a  pump  through  a  nozzle,  and  when  passing 
through  the  nozzle  it  is  in  some  engines  mixed  with 
compressed  air  which  breaks  up  the  fuel  and  con- 
tributes to  a  complete  combustion.  The  fuel  consump- 
tion for  the  larger  sizes  is  about  .55  pounds  per  B.H.P. 
an  hour,  and  low  grades  of  fuel  oil  can  be  used. 

The  weight  per  B.H.P.  varies  considerably,  but  the 
average  could  be  put  at  160  pounds  for  the  larger 
sizes. 

Pages  904,  905,  906,  907,  908,  909,  910. 
Engine,  Inclined.   A  reciprocating  engine  in  which  the 
cylinders  are  located  at  an  angle  and  below  the  crank 
shaft. 

This  type  is  successfully  used  on  lake  and  river 
steamers. 

Engine,  Internal  Combustion.  See  Gas  Engine,  En- 
gine, Diesel  Engine,  Hot  Bulb. 

Engine  Lathe.   See  Lathe,  Engine. 

Engine,  Main.  The  engine  or  engines  forming  the 
propelling  installation  as  distinguished  from  auxiliary 
engines. 

Engine,  Marine.  An  engine  designed  for  the  propulsion 

of  ships. 

The  principal  types  of  marine  engine  to-day  are: 
The  steam  turbine. 
The  steam  reciprocating  engine. 
The  electric  motor. 
The  internal  combustion  engine. 
Engine,  Non-Condensing.   An  engine  from  the  cylin- 
der of  which  the  exhaust  steam  passes  directly  into  the 
atmosphere. 

Engine,  Oscillating.  A  reciprocating  engine  in  which 
the  cylinders  are  located  directly  below  the  crank  shaft 
and  are  swung  on  trunnions. 

In  this  type  the  piston  rod  is  connected  directly  to 
the  crank  pin  so  that  the  connecting  rod  and  cross 
head  are  eliminated. 

This  type  is  successfully  used  for  side  wheel  paddle 
steamers. 

Engine,  Reciprocating.  An  engine  designed  to  convert 
the  pressure  of  live  steam  into  work.  This  is  accom- 
plished by  means  of  the  backward  and  forward  motion 
of  a  piston  from  end  to  end  of  a  cylinder  as  the 
result  of  steam  being  alternately  admitted  to  each 
end  of  the  cylinder  and  the  expanded  steam  ex- 
hausted from  the  other  end.  The  straight  line  motion 
of  the  piston  is  communicated  to  the  piston  rod  to 
which  it  is  directly  attached  and  is  then  transformed 
into  rotary  or  circular  motion  by  means  of  suitable 
mechanism. 

Until  recently  this  type  of  engine  was  in  nearly 
universal  use  as  the  prime  mover,  driving  either  the 
screw  propeller  or  paddle  wheels,  in  all  marine  pro- 
pelling installations. 

At  the  present  time  it  has  one  distinct  advantage 
over  its  most  important  rival,  the  steam  turbine,  in 
that  it  may  be  operated  through  the  greater  part  of 
its  designed  power  range  without  a  serious  loss  in 
economy. 

The  reciprocating  engine  is  well  adapted  to  low 
and  moderate  powers  and  speeds  and  to  either  small 
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or  large  variations  in  the  power  and  speeds  ordinarily 
used. 

Although  there  have  been  in  the  past  several  varia- 
tions, such  as  the  inclined  or  diagonal,  the  general 
present  day  practice  for  the  marine  engines  is  "ver- 
tical inverted."  This  term  is  descriptive  of  the 
cylinder  position  and  indicates  the  facts  that  the 
cylinders  are  placed  with  their  axis  in  the  vertical 
plane  and  at  a  height  such  that  connecting  rods, 
cranks,  shafts,  etc.,  are  located  below  them. 

When  the  connecting  rod  and  crankshaft  lie  on  the 
opposite  side  of  the  crosshead  from  the  cylinder  the 
engine  is  termed  direct  acting. 

In  modern  practice  the  steam  is  passed  through  a 
succession  of  cylinders  of  increasing  size.  Such  en- 
gines are  termed  multiple  expansion  engines. 

From  the  standpoint  of  the  expansion  of  steam, 
engines  arc  termed,  compound,  triple,  or  quadruple  ex- 
pansion according  as  the  expansion  occurs  succes- 
sively in  two  cylinders  or  two  steps,  three  cylinders 
or  three  steps,  or  four  cylinders  or  four  steps. 

Engines  are  condensing  or  non-condensing  depend- 
ing on  whether  the  steam  from  the  cylinder  is  ex- 
hausted into  a  condenser  or  into  the  open  air. 

The  variety  of  mechanical  movements  employed 
gives  additional  designations  to  reciprocating  engines. 
It  is  not  intended  to  deal  with  this  feature  here. 

Pages  388,  393,  400,  401,  653,  655,  657,  883,  912,  913, 
914,  915,  916,  917,  918,  919,  970,  1045. 

Plate  XII. 

Engine  Room  Bulkhead.  See  Bulkhead,  Engine  Room. 
Engine  Room  Casing.   See  Casing,  Engine  Room. 
Engine  Room  Control  Valve.    See  Valve,  Engine-room 
Control. 

Engine,  Turning.  A  small  steam  engine  or  an  electric 
motor  arranged  to  turn  the  main  engines  over  very 
slowly  for  purposes  of  repair,  adjustment,  etc. 

Engineers,  Designing.     Those   engineers,  civil,  me- 
chanical or  naval,  who  are  responsible  for  the  basic 
features  of  a  design  and  the  general  methods  by  which 
its  details  are  developed. 
Page  1107. 

Engineers,  Operating.  Engineers  in  charge  of  plant 
or  machinery  and  responsible  for  its  condition  and 
operation. 

Engraving  Machine.  A  machine  designed  to  cut  or 
carve,  in  sunken  patterns,  the  letters  and  figures  on 
name  plates,  label  plates,  etc.  The  incision  is  often 
filled  with  black  sealing  wax  to  make  the  engraving 
clear  and  distinct. 

Ensign.   A  flag  indicative  of  a  vessel's  nationality.  It 
is  hoisted  at  the  stern. 
Page  1102. 

Ensign  Staff.  A  term  applied  to  a  flag  pole  erected  at 
the  stern  of  a  vessel. 

Entrance.  The  forward  under  water  portion  of  a  vessel 
at  and  near  the  bow. 

Entrance,  Angle  of.  The  angle  formed  by  the  center 
line  of  a  ship  and  the  tangent  to  the  designed  water- 
line  at  the  forward  perpendicular. 

Equilibrium,  Neutral.  The  state  of  equilibrium  in  which 
a  vessel  inclined  from  its  original  position  of  rest  by 
an  external  force  tends  to  maintain  the  inclined  posi- 
tion assiuned  after  that  force  has  ceased 

Equilibrium,  Stable.  The  state  of  equilfbritini  in  which 
a  vessel  inclined  from  its  original  positfc^n  oi  rest  by 


an  external  force  tends  to  return  to  its  original  posi- 
tion after  that  force  has  ceased  to  act. 

Equilibrium,  Unstable.  The  state  of  equilibrium  in 
which  a  vessel  inclined  from  its  original  position  of 
rest  by  an  external  force  tends  to  depart  farther  from 
the  inclined  position  assumed. 

Equipment.  The  American  Bureau  of  Shipping  re- 
quires that  all  vessels  shall  have  a  complete  equip- 
ment of  anchors,  chains  and  hawsers  in  accordance 
with  the  following  tables : 

The  numbers,  weights  and  sizes  of  the  anchors, 
chains  and  hawsers  are  to  be  regulated  by  the  ton- 
nage for  equipment,  as  obtained  from  the  following 
formulae : 

L  X  B  X  E>  X  C 

Tonnage  under  upper  deck  =   

100 

Where  L  =  Length  of  Vessel. 
B  =  Breadth  of  Vessel. 
D  =  Depth  of  Vessel. 

C=  Co-efficient  of  displacement  taken  at  .8 
of  the  molded  depth,  with  .75  as  a 
maximum. 

For  Vessels  without  sheer,  the  molded  depth  to  be 
used  for  the  under  deck  tonnage  may  be  reduced  by 
an  amount  corresponding  to  half  the  standard  sheer, 
the  latter  being  at  the  rate  of  1  inch  per  10  feet  of 
the  Vessel's  length,  plus  10  inches. 

1  X  b  X  d  X  .75 

Addition  for  superstructures  =   

150 

Where  1  =  length  of  superstructure. 

b  =  breadth  at  upper  deck  amidships, 
d  =  mean  height  of  'tween  decks,  beam  to 
beam. 

For  houses  and  superstructures  on  top  of  super- 
structures the  divisor  is  to  be  200  instead  of  150,  and 
b  is  to  equal  the  mean  breadth  of  the  house  or  super- 
structure. 

Anchor  stocks  are  to  be  in  weight  equal  to  one- 
fourth  that  of  the  anchor.  Stockless  anchors  may  be 
adopted,  subject  to  the  Committee's  approval  and  the 
addition  of  one-fourth  to  the  weights  given  in  the 
Table  3 ;  the  weight  of  the  head  is  not  to  be  less  than 
three-fifths  of  the  total  weight  of  the  anchor. 

In  Vessels  classed  for  Coastwise  and  West  Indies^ 
or  other  limited  service  subject  to  the  Committee's 
approval,  the  spare  bower  anchor  may  be  omitted. 

Cables  which  are  intended  to  form  part  of  the 
equipment  are  not  to  be  used  as  check  chains  when 
the  Vessel  is  launched. 

Equipment  Number  or  Numeral.  A  key  number  used 
by  the  Classification  Societies  in  their  rules  for  deter- 
mining the  number  and  sizes  of  anchors,  cables, 
hawsers,  etc.  These  numbers,  together  with  the  cor- 
responding equipment  necessary  are  tabulated  in  the 
rules,  and  are  really  identification  numbers,  indicating 
the  general  size  of  the  vessel  as  well  as  the  proper 
equipment. 

Equivalent  Girder.  A  diagrammatic  representation  of 
the  disposition  of  that  material  in  a  cross  section 
which  contributes  to  the  longitudinal  strength  of  a 
vessel.  Such  a  diagram  visualizes,  at  once,  the  manner 
in  which  the  material  is  disposed  relative  to  the 
neutral  axis.  When  any  of  the  members  have  not  the 
same  strength  in  tension  and  compression  or  when 
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regarded  as  contributing  to  one  and  not  the  other,  or 
when  allowarce  is  made  for  rivet  holes  in  tension  but 
not  in  compression;  then  two  separate  girders  must 
be  considered,  one  for  hogging  and  one  for  sagging. 

Erectors.  Workmen  who  put  together  and  secure  fab- 
ricated parts  to  form  the  structure  or  machine. 

Escape  Valve.   See  Valve,  Escape. 

Euphroe.  A  wood  block  or  slat  or  metal  fitting  per- 
forated to  allow  the  awning  crowfoot  halyards  to  pass. 

Evaporator.  An  auxiliary  for  supplying  fresh  water 
to  make  up  the  loss  in  boiler  feed  water.  Steam  leaks 
in  pipe  joints  and  stuffing  boxes  may  occur.  The 
whistle  may  be  used  or  the  exhaust  opened  or  in  some 
other  manner  losses  of  boiler  feed  water  take  place. 
These  losses  are  jippreciable  and  the  evaporator  must 
supply  the  "make  up"  feed  in  order  to  avoid  the  use 
of  salt  water. 

A  typical  evaporator  consists  of  a  chamber  into 
which  boiler  steam  is  passed  in  coils  or  nests  of  tub- 
ing. Salt  water  is  admitted  into  the  chamber  and  is 
converted  into  steam  which  passes  over  to  the  con- 
denser or  low  pressure  receiver.  The  water  found  in 
the  coils  by  the  loss  of  heat  is  returned  to  the  feed. 
Pages  425,  885,  970.  996,  1024. 
Plates  XIV,  XLVII,  XLVIII. 

Evaporator  Feed  Pump.    See  Pump,  Evaporator  Feed. 

Evaporator  Foundation.   A  term  applied  to  a  founda- 
tion supporting  an  evaporator. 
Page  538. 

Even  Keel.  That  condition  in  which  a  ship  floats  at 
her  designed  draft  both  forward  and  aft,  or  in  which 
her  keel  line  is  parallel  to  its  designed  position. 

Exhaust  Fan.  A  type  of  fan  outfit  used  to  remove 
dust  and  smoke  from  shop  buildings  ashore.  The 
usual  method  of  construction  for  fans  of  this  type 
consists  of  a  metal  ring  with  arms  supporting  an  elec- 
tric motor,  the  shaft  of  which  is  centered  on  the  ring. 
The  fan  is  mounted  on  the  motor  shaft  and  is  made 
the  full  diameter  of  the  ring  less  a  small  clearance  at 
the  tips  of  the  blades. 
Page  952. 

Exhauster,  Planing  MilL  A  system  of.  piping  leading 
from  a  chamber  outside  the  building  and  terminating 
in  funnels  or  hoppers  directly  over  the  knives  of  the 
machines  in  the  mill.  A  suction  is  induced  in  the  sys- 
tem by  a  large  fan  and  by  this  means  the  shavings 
from  work  passing  through  the  machines  are  drawn 
off  and  deposited  in  the  collection  chamber.  The 
chamber  usually  has  a  trap  at  the  bottom  for  empty- 
ing and  is  elevated  sufficiently  to  allow  a  cart  used 
for  carrying  the  shavings  away  to  pass  beneath. 

Expander,  Boiler  Tube.   See  Boiler  Tube  Expander. 

Expander,  Tube.   See  Tube  Expander. 

Expansion  Hatch.    See  Hatch,  Expansion. 

Expansion  Joint   A  term  applied  to  a  joint  which  per- 
mits linear  movement  to  take  up  the  expansion  and 
contraction  due  to  changes  in  temperature. 
Pages  623,  624,  625. 
Plate  XLVI. 

Expansion  Tanks.  A  term  applied  to  the  trunkways 
below  the  cargo  hatches  in  an  oil  tanker  that  are 
provided  for  the  purpose  of  allowing  the  cargo  oil  to 
expand. 

Expansion  Trunk.  A  trunk  extending  above  a  hold  for 
the  stowage  of  liquid  cargo.  The  surface  of  the  cargo 
liquid  is  kept  well  up  in  the  trunk,  thus  allowing  for 
expansion  of  the  liquid  without  danger  of  excessive 
strain  coming  on  the  hull,  and  allowing  for  contrac- 


tion without  undue  increase  in  free  surface  with  its 
accompanying  effect  upon  stability. 
Extenders.    See  Paint. 

Extreme  Breadth.    See  Breadth  (Extreme). 

Eye.  A  hole  through  the  head  of  a  needle,  pin,  bolt, 
etc.,  or  a  loop  forming  a  hole  or  opening  through  which 
something  is  intended  to  pass,  such  as  a  hook,  pin, 
shaft  or  rope.  Familiar  examples  are  an  eye  at  the 
end  of  a  tie  bar  in  a  bridge  truss,  an  eye  at  the  end 
of  a  rope  as  the  parts  of  shrouds  and  stays  that  pass 
over  a  masthead. 

A  "worked  eye"  is  one  having  its  edge  rounded  off 
like  a  ring,  while  a  "shackle  eye"  is  drilled  straight 
through,  permitting  an  inserted  bolt  or  pin  to  bear 
along  its  entire  length. 

Eye  Bolt.  A  bolt  having  either  a  head  looped  to  form 
a  worked  eye  or  a  solid  head  with  a  hole  drilled 
through  it  forming  a  shackle  eye.  Its  use  is  similar 
to  that  of  a  pad  eye. 

Eyes.  The  forward  end  of  the  space  below  the  upper 
decks  of  a  ship  which  lies  next  abaft  the  stem,  where 
the  sides  approach  very  near  to  each  other. 

The  hawse  pipes  are  usually  run  down  through  the 
eyes  of  a  ship. 

Fabricate.   To  shape,  assemble  and  secure  in  place  the 
component  parts  in  order  to  form  a  complete  whole. 
To  manufacture. 

Fabricated  Ship.  A  ship  that  is  constructed  by  assem- 
bling plates  and  shapes  that  have  been  laid  out  and 
formed,  without  the  aid  of  templates  taken  from  the 
work  during  the  process  of  construction.  One  advan- 
tage of  this  method  of  construction  is  that  the  ma- 
terial may  be  laid  out  at  the  steel  mills  and  shipped 
to  the  yards  ready  for  erection. 

In  cargo  vessels  having  a  constant  section  or  parallel 
middle  body  of  considerable  extent,  a  good  practice  is 
to  fabricate  the  middle  portion  and  then  to  build  the 
bow  and  stern  in  the  regular  way.  In  vessels  having 
a  warped  surface  throughout,  it  would  appear  that  a 
large  number  of  vessels  would  have  to  be  built  to  the 
same  lines  in  order  to  gain  any  advantage. 

A  ship  of  simplified  form,  the  body  plan  of  which 
is  made  up  of  straight  lines  and  arcs  of  circles,  is 
the  most  favorable  type  for  the  fabricated  system. 

Face  Mask.  A  mask  worn  by  men  in  a  foundry  while 
pouring  molten  metal  and  by  welders  while  making 
welds  with  acetylene  gas  or  electric  welding  apparatus 
to  protect  their  eyes  from  the  glare  and  their  faces 
from  sparks  or  flying  particles  of  molten  metal. 
Page  763. 

Face  Plate.  A  plate  fitted  perpendicular  to  the  web 
and  fastened  to  the  flanges  at  one  edge  of  a  frame, 
stiffener  or  girder  to  compensate  for  the  continuous 
plating  attached  to  the  flanges  at  the  other  edge. 

Factor  of  Safety.  A  design  factor  such  that  where 
multiplied  by  the  allowed  working  stress  for  a  given 
material  it  will  give  a  product  equivalent  to  the  ulti- 
mate strength  of  that  material.  The  foregoing  defines 
"factor  of  safety"  as  ordinarily  used.  Strictly  speak- 
ing and  especially  for  elastic  materials  this  definition 
applies  only  to  the  "nominal  factor  of  safety."  The 
real  factor  of  safety  for  design  work  involving  elastic 
materials  is  that  factor  which  if  multiplied  by  the  al- 
lowed working  stress  will  be  equal  to  the  stress  re- 
quired to  strain  the  material  to  its  elastic  limit. 

If  the  nominal  factor  of  safety  is  used  in  any  case, 
the  real  factor  of  safety  for  the  case  in  hand  is 
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smaller  in  proportion  as  the  elastic  limit  of  the  ma- 
terial is  lower  than  the  ultimate  strength. 

For  design  in  such  materials  as  wood,  cast  iron  in 
compression,  and  thfe  like,  the  distinction  between 
nominal  and  real  factor  of  safety  is  non-existent. 

Faggoting.   Described  under  Steel  and  Iron. 

Fair  Curves.  Curves  which  do  not  in  any  portions  of 
their  entire  lengths  show  changes  of  direction  such 
as  to  mark  those  portions  as  out  of  harmony  in  any 
respect  with  the  curves  as  a  whole  or  with  the  other 
portions  of  the  curves. 

Fairleads.  A  term  applied  to  fittings  that  are  used  to 
change  or  preserve  the  direction  of  a  rope  or  chain  so 
that  it  is  delivered  fairly  to  a  sheave  or  drum. 

Large  fairleads  in  the  shape  of  a  drum  on  a  vertical 
shaft  are  used  to  deliver  a  hawser  coming  through  a 
chock  or  mooring  pipe  to  a  gypsy  on  a  winch  or  wind- 
lass. 

Fairleads  are  also  used  with  the  steering  leads  in 
which  case  they  may  be  fittings  with  small  sheaves  or 
annular  rings.  With  steering  leads  the  fai Headers  are 
generally  more  for  preserving  than  changing  the  Hue 
of  the  ropes. 

Fair  Line.  A  term  applied  to  a  curved  line  when  it 
is  smooth  and  without  bumps  or  abrupt  breaks  in  direc- 
tion. A  sweet  line. 

Fair  or  Fair  Up.  To  so  draw  the  lines  of  a  vessel  that 
the   defined   surfaces   will    show   no  irregularities 
throughout  their  entire  extent. 
To  line  up  the  frames  to  their  proper  position. 

Fair  Ship.  To  keep  the  ship  properly  placed  on  the 
berth  during  the  building  period. 

Fairwater.  A  term  appHed  to  plating  fitted  in  the  shape 
of  a  frustrum  of  a  cone,  arotmd  the  ends  of  shaft 
tubes  and  struts  to  prevent  an  abrupt  change  in  the 
stream  lines. 

Also  applied  to  any  casting  or  plating  fitted  to  the 
hull  for  the  purpose  of  preserving  a  smooth  flow  of 
water. 

Fake.  To  lay  a  rope  or  chain  down  in  long  bights 
side  by  side  or  in  coils  in  regular  order  so  that  it  will 
run  out  clear  or  can  be  easily  and  rapidly  paid  out. 
Also  one  complete  circle  of  a  coil  of  rope. 

Fall.  By  common  usage  the  entire  length  of  rope  used 
in  a  tackle,  though  a  strict  adherence  to  the  terra 
would  limit  its  application  to  the  end  to  which  the 
power  is  applied.  The  end  secured  to  the  block  is 
called  the  standing  part,  the  opposite  end.  the  hauling 
part. 

False  KceL   See  Keel,  False. 

False  Stempost.    See  Sternpost,  False  or  Inner. 

Fan  Electric.   See  Electric  Fan. 

Fan  Exhaust   See  Exhaust  Fan. 

Fan,  Induction.   See  Blower. 

Fantail.    The  stern  overhang  in  vessels  which  have 
round  or  elliptical  after  endings  to  uppermost  decks 
and  which  extend  well  abaft  the  after  perpendicular. 
Pages  496,  497. 

Farad.  The  unit  of  electrostatic  capacity.  It  repre- 
sents the  capacity  of  a  conductor  that  requires  1 
coulomb  of  electricity  to  charge  it  to  the  potential  of 
1  volt. 

Fascia.  A  strip  of  wood  used  in  covering  over  open- 
ings in  joiner  work. 

Fast.  A  rope  or  chain  used  to  moor  a  boat  to  the 
wharf.  It  is  designated  in  accordance  with  the  end  of 


the  boat  with  which  it  is  used  as  bow-fast  or  stern- 
fast 

Fasteners.  Men  who  drive  the  iron  bolts  that  fasten 
the  parts  of  a  wooden  vessel  together. 

Fastenings.  A  term  applied  to  bolts,  nails,  rivets,  tree- 
nails, etc. 

Fastenings,  Through.  A  term  applied  to  a  fastening 
that  is  driven  completely  through  the  pieces  to  be 
connected. 

Fathom.  A  unit  of  length  used  in  measuring  cordage, 
depths,  etc.  The  length  varies  in  different  countries, 
being  six  feet  in  Great  Britain  and  the  United  States. 
This  is  roughly  obtained  by  extending  both  arms. 

Faucet  A  term  applied  to  a  valve  or  cock  used  to 
control  the  flow  of  a  liquid. 

Fay.  To  unite  closely  two  planks  or  plates  so  as  to 
bring  the  surfaces  into  intimate  contact. 

Feed  Pipe,  Boiler,  Internal.  See  Boiler  Feed  Pipe, 
Internal. 

Feed  Pump,  Auxiliary.   See  Pump,  Auxiliary  Feed. 
Feed  Pump,  Evaporator.   See  Pump,  Evaporator  Feed. 
Feed  Pump,  Main.    See  Pump,  Main  Feed. 
Feed  Water,  Boiler.   See  Boiler  Feed  Water. 
Feed  Water  Heater,  Boiler.    See  Boiler  Feed  Water 
Heater. 

Feed  Water  Heater  Foundation.  A  term  applied  to  the 
seating  supporting  the  feed  water  heater. 
Page  537. 

Felloes.    The  pieces  of  wood  composing  the  rim  of  a 

steering  wheel. 
Fend  OS,    To  prevent  a  ship  or  boat  from  coming 

violently  in  contact  with  a  pier,  another  ship,  or 

structure. 

Fender.  This  term  is  applied  to  various  devices 
fastened  to  or  hung  over  the  sides  of  a  vessel  for  the 
purpose  of  preventing  rubbing  or  chafing.  A  common 
type  consists  of  a  timber  running  fore  and  aft  along 
the  side  of  a  vessel  above  the  waterline.  On  the  outer 
or  wearing  side  of  the  timber  a  strip  of  iron  bark  or  a 
piece  of  flat  bar  iron  may  be  attached. 

The  fender  may  be  held  in  position  by  angle  bars 
attached  to  the  outside  plating  or  planking  and  having 
a  space  between  them  equal  to  the  width  of  the  fender. 
The  fender  itself  may  be  bolted  to  the  ship. 

A  wood  spar,  a  bimdle  of  rope,  or  cork  form  covered 
with  a  half-hitching  of  sennit  used  to  fend  a  vessel  off 
from  a  pier  or  to  prevent  damage  by  a  too  forcible 
contact  when  coming  alongside  another  vessel. 

Ferrule,  Condenser  Tube.  See  Condenser  Tube  Ferrule. 

Ferry.  A  craft  used  regularly  for  the  transport  of 
cargo  or  passengers  back  and  forth  across  a  narrow 
body  of  water  or  river. 

Such  a  craft  may  vary  in  type  from  a  small  high 
speed  yacht  to  a  large,  heavy  scow  used  in  the  car- 
riage of  fully  loaded  freight  cars. 

Fid.  A  wood  or  metal  bar  used  to  support  the  weight 
of  a  topmast  or  top-gallant  mast  when  in  position, 
being  passed  through  a  hole  or  mortise  at  its  heel  and 
resting  on  the  trestle  trees  or  other  support;  a  hard- 
wood tapering  pin  or  tool,  used  by  riggers  and  sail- 
makers  to  open  the  strands  of  a  rope,  eye,  grommet 
etc.  A  "hand  fid"  is  rounded  at  the  ends.  A  "stand- 
ing or  cringle  fid"  is  larger  than  a  hand  fid  and  has 
a  flat  base. 
Page  345. 

Fiddcd  Topmast.   See  Topmast,  Fidded. 
Middle  Block.  See  Block,  Fiddle. 
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Fidley.  A  term  applied  to  the  top  of  a  boiler  casing. 
Through  it  pass  the  smoke  stack  and  boiler  room  venti- 
lators. The  top  around  the  stack  and  cowls  is  fitted 
with  gratings  made  of  bar  steel  with  metal  covers  that 
can  be  closed  when  the  weather  is  very  bad. 

Fidley  Gratings.    A  term  applied  to  gratings  made  of 
bar  steel  and  fitted  over  the  top  of  the  boiler  hatch. 
Page  574. 

Fife  Rail;  Pin  Rail.    A  term  applied  to  a  rail  worked 

around  a  mast  and  fitted  with  holes  for  belaying  pins 

for  securing  the  running  gear. 
Figure  Head.    An  ornament,  usually  the  figure  of  a 

woman,  placed  on  the  foremost  edge  of  the  stem 

just  below  the  bowsprit. 
Filler  Piece.   See  Liner. 

Fillets.  A  term  applied  to  the  metal  filling  in  the 
bosom  or  corners  where  abrupt  changes  in  direction 
occur  in  the  parts  of  a  casting  or  forging. 

Filling  Transoms.    See  Transoms,  Filling. 

Filter,  Feed  Water,  An  apparatus  designed  for  the 
removal  of  oil  from  boiler  feed  water. 

It  consists  of  a  suitable  connection  and  a  container 
in  which  is  placed  the  filtering  material.  This  ma- 
terial may  be  gravel,  sand,  or  broken  stone,  etc.,  or  it 
may  be  cloth,  sponge  or  similar  material. 

Water  may  be  led  through  the  apparatus  by  gravity 
or  forced  through  under  pressure.    In  the  latter  case 
provision  must  be  made  for  relief  from  excessive 
pressure  should  a  stoppage  in  the  filter  occur. 
Pages  425,  664,  1007. 
Plates  XIV.  XLVII,  XLVIII. 

Fire  and  Bilge  Pump.   See  Pump,  Fire  and  Bilge. 

Fire  Boat.  A  vessel  of  about  the  type  and  size  of  a 
large  tug,  but  fitted  with  all  available  fire  fighting 
apparatus. 

Firemen.  Members  of  a  ship's  boiler  room  force  who 
are  responsible  for  the  care  of  the  fires  under  the 
boilers. 

Fire  Tube  Boiler.   See  Boiler,  Fire  Tube. 
Fireproof  Bulkhead.   See  Bulkhead,  Fireproof. 
Fireproof  Flooring.    See  Flooring,  Fireproof,  and  also 

Gratings. 
Fish  Boom.   See  Davit,  Fish. 

Fish  Hook.    A  large  hook  attached  to  a  stout  cable 

and  used  on  some  vessels  to  take  the  anchor  on  board. 
Also  applied  to  a  hook  attached  to  a  line  and  used 

for  the  purpose  of  catching  fish. 
Fish  Pendant.   A  stout  piece  of  rope  or  cable  having 

a  thimble  on  one  end  and  a  fish  hook  on  the  other. 
Fish  Tackle.    A  tackle  used  in  pulling  an  anchor  on 

board  from  under  the  cat  head. 
Fish  Tackle  Pendant.    A  rope  one  end  of  which  is 

attached  to  the  foremast  and  the  other  end  to  the  fish 

tackle. 

Fittings,  Pipe.  A  term  applied  to  the  connections  and 
outlets,  with  the  exception  of  valves  and  couplings, 
that  arc  attached  to  pipes. 

Fixed  Light.  A  thick  glass,  usually  circular  in  shape, 
fitted  in  a  frame  fixed  in  an  opening  in  a  ship's  side, 
deck  house  or  bulkhead.  The  fixed  light  is  not  pro- 
vided with  hinges  and  serves  only  to  provide  access 
for  light. 
Plate  576. 

Fixtures,  Watertight  Electric  Light.     See  Electric 

Light  Fixtures,  Watertight. 
Flags.    Emblems  or  symbols  made  of  cloth,  bunting 

or  silk.   They  are  used  to  denote  the  country  or  com- 


pany to  which  a  vessel  belongs,  and  also  for  various 
signals. 
Page  1103. 

Flags,  Signal.    Flags  used  in  signaling.    These  flags 
symbolize  the  letters  of  the  alphabet  according  to  code. 
It  is  thus  possible  for  one  vessel  to  communicate  with 
another  or  with  a  shore  station. 
Page  1103. 

Flam.  A  term  often  used  to  express  the  same  mean- 
ing as  flare,  but  more  properly  used  to  denote  the 
maximum  curl  or  roll  given  to  the  flare  at  the  upper 
part,  just  below  the  weather  deck. 

Flange.  The  turned  edge  of  shape  or  girder  which 
acts  to  resist  a  bending  movement.  A  casting  or  forg- 
ing which  may  be  attached  to  a  pipe  forming  a  flange 
or  projecting  rim  suitable  for  bolting  the  pipe  secure. 
Some  pipe  flanges  are  worked  as  an  integral  part  of 
the  pipe. 

Flange,  Blank.  Applied  to  a  flange  fitting  that  is 
complete  with  the  exception  of  the  bolt  holes.  Also 
applied  to  a  flat  plate  or  flange  that  is  used  to  close 
the  end  of  a  pipe. 

Flanged  Plate.    See  Plate,  Flanged. 

Flanging  Machine.  A  machine  designed  for  flanging 
plate  work.  See  Rolls,  Bending,  and  Flanging  Ma- 
chine, Hydraulic. 

Flanging  Machine,  Hydraulic.  A  machine  designed  to 
bend  or  flange  long  or  short  plates. 

It  often  consists  of  a  heavy  cast  iron  or  steel  beam 
actuated  in  a  vertical  direction  by  a  number  of  hy- 
draulic rams.  The  hydraulic  cylinders  are  supported 
over  the  work  table  by  four  heavy  columns  which 
also  serve  as  guides  for  the  beam. 

Flanging  Press.   See  Press,  Flanging. 

Flare.  The  spreading  out  from  the  central  vertical 
plane  of  the  forebody  of  a  ship  with  increasing  rapidity 
as  the  section  rises  from  the  waterline  to  the  rail. 

Flare-up  Light.    See  Light,  Flare-up. 

Flashlight  Signal,  Electric.  The  electric  flashlight 
signal  is  used  in  conjunction  with  the  electric  whistle 
control.  It  consists  of  a  cluster  of  electric  lights  made 
into  any  design  and  mounted  on  the  masthead  above 
the  pilot  house  and  electrically  connected  to  the  circuit 
that  operates  the  whistle  control.  When  the  whistle 
switch  is  closed  in  the  pilot  house  to  blow  the  whistle, 
current  is  also  supplied  to  the  flashlight  lamps  on  the 
masthead,  lightii.g  chem  in  time  with  the  signal  given 
by  the  whistle.  This  gives  to  the  eye  the  same  signal 
that  the  whistle  gives  to  the  ear. 

Often  in  heavy  winds  the  whistle  signal  can  not  be 
heard  but  the  escaping  steam  carries  the  message  to 
the  eye.  The  employment  of  the  flashlight  sends  this 
same  message  at  night  when  the  steam  can  not  be  seen. 

This  combination  has  been  approved  as  a  safety 
device  by  the  Supervising  Inspectors  at  Washington. 

Flat.    A  term  applied  to  a  partial  deck  built  without 
any  camber. 
Page  494. 

Flat  of  Bottom.  That  portion  of  a  ship's  bottom  with- 
out rise  or  having  a  rise  without  curvature  or  nearly  so. 
Flat  Plate  KeeL   See  Keel,  Flat  Plate. 
Flat  Rope.   See  Rope.  Flat. 

Flexible  Joint.  A  pipe  joint  so  constructed  that  the 
pipes  it  connects  can  turn  or  bend  without  leaking. 
They  are  usually  constructed  on  the  ball  and  socket 
principle. 
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Flexible  joints  in  shafting  are  usually  called  uni- 
versal joints.    Page  1050. 

Floating  Dry  Dock.   See  Dry  Dock,  Floating. 

Floating  Power.  The  sum  of  the  utilized  buoyancy 
and  the  reserve  buoyancy  of  a  vessel.  Utilized  buoy- 
ancy is  the  buoyancy  required  to  counteract  the 
vessel's  weight.  It  is  exerted  by  that  portion  of  the 
vessel's  hull  which  is  below  her  water-line. 

Flood  Light.  This  term  is  given  to  a  light  so  arranged 
as  to  give  a  diffused  light  over  a  large  area.  It  is 
directly  opposite  in  purpose  to  the  spot  light  which 
is  designed  to  give  an  intense  light  over  a  small  area. 
By  an  arrangement  of  reflectors  a  non-glare  light  has 
been  perfected,  making  it  possible  to  work  facing  the 
light  without  eye  strain  or  confusion.  For  work  on 
deck,  in  holds,  and  for  loading  and  unloading  this 
type  of  lamp  has  been  found  very  useful. 
Page  947. 

Floodable  Length.  The  length  of  vessel  which  may  be 
flooded  without  sinking  her  below  her  safety  or  mar- 
gin line.  The  value  of  the  floodable  length  for  a 
given  vessel  varies  from  point  to  point  throughout  her 
length  due  to  change  in  form.  Similarly  at  a  given 
poim  it  varies  from  time  to  time,  depending  upon 
the  permeability  of  the  cargo  or  condition  of  loading. 

Floor.  A  plate  placed  vertically  in  the  bottom  of  a 
ship  usually  on  every  frame  and  running  athwartship 
from  bilge  to  bilge.  The  inside  flanges  or  webs  of 
the  frame  bars  are  riveted  to  the  lower  edges  of  the 
floors  and  the  reverse  frames  are  riveted  to  the  top. 
The  floors  are  generally  cut  in  the  way  of  the  vertical 
center  keelson,  to  which  they  are  attached  by  angle 
clips  on  each  side.  In  the  way  of  the  longitudinals 
they  are  sometimes  continuous  and  sometimes  inter- 
costal, but,  in  any  event,  the  longitudinals  and  floors 
are  securely  clipped  together,  forming  a  strong,  ho\ 
girder-like  structure.  In  wood  ships,  the  lowest  frame 
timber  or  the  one  crossing  the  keel  is  called  the  floor. 
Pages  480  to  483. 

Floor  Clips.  Angle  clips  used  to  connect  the  longi- 
tudinals and  brackets  to  the  floor. 

Floor,  Continuous.  A  floor  extending  in  one  length 
from  bilge  to  bilge  and  also  applied  to  those  extending 
in  one  length  from  center  line  to  bilge. 

Floor,  Deep.  A  term  applied  to  any  of  the  floors  in  the 
fore  and  after  ends  of  vessels.  Ehie  to  the  converg- 
ing sides  of  ships  in  the  bow  and  stern,  the  floors 
become  much  deeper  than  in  the  main  body. 

Floor  Head.  A  wooden  ship  term  for  the  end  of  a 
floor  timber. 

Floor  Head  Chock.  A  piece  shaped  to  form  a  scarph 
joint  between  the  floor  and  futtock  in  a  wooden  ship. 

Floor,  Intercostal.  A  floor  composed  of  a  range  of 
plates  fitted  between  longitudinals  and  securely  clipped 
to  them. 

Floor,  Long  and  Short  Arm.  A  wooden  ship  term  ap- 
plied where  the  floor  arms  are  alternately  long  and 
short  on  both  sides  of  the  keel. 

Floor,  Main.   The  floor  placed  at  the  extreme  beam. 

Floor,  Midship.  The  floor  fitted  at  the  midship  section 
or  at  a  point  half-way  between  perpendiculars. 

Floor  Plates.  See  Floors.  Also  used  to  designate  the 
plates  used  in  the  construction  of  floors. 

Floor,  Transom.  The  floor  or  vertical  plate  extending 
athwartship  across  the  top  of  the  stern  post  and  at- 
tached thereto.  On  account  of  the  overhangi"8^  nature 
of  the  stern  this  plate  is  made  of  extra  thickness. 


Plates  attached  to  the  arch  and  propeller  post  of  the 
stern  frame  are  also  called  transoms. 
Page  497. 

Flooring,  Fireproof.  A  flooring  consisting  of  a  fire- 
proof compound  laid  on  a  deck.    See  also  Gratings. 

Flooring,  Metallic.  This  type  of  flooring  consists  of 
light  metal  plates  either  smooth,  checkered,  or  having 
a  ridged  upper  surface.  They  are  principally  used  for 
working  floors  in  the  boiler  and  machinery  spaces.  See 
also  Gratings. 

Flooring,  Stokehold.  A  flooring  of  checkered  plating 
or  grating  is  usually  fitted  in  the  fire  room  a  small  dis- 
tance above  the  inner  bottom  plating. 

Flooring,  Ventilating.    See  Gratings. 

Flow  Meter.    An  instrument  for  measuring  the  total 
flow  of  steam,  water,  oil,  air  or  gas  through  pipes  or 
closed  conduits. 
Page  950. 

Flush  Deck.   See  Deck,  Flush. 

Flush-deck  Vessel.  A  vessel  constructed  with  an  upper 
deck  extending  throughout  her  entire  length  without 
a  break  or  an  erection,  such  as  forecastle,  poop,  or 
similar  structure. 

Flush  System.  See  Plating.  Flush  System. 

Flushing  Pump.   See  Pump,  Sanitary. 

Fly.  The  length  of  a  flag;  that  portion  of  a  flag  farth- 
est away  from  the  supporting  spar  or  halyard. 

Flying  Bridge.    See  Bridge,  Navigating. 

Flying  Jib  Boom.    See  Jib  Boom,  Flying. 

Flying  Jib  Boom  Stay.  A  stay  rurning  from  the  for- 
ward end  of  the  flying  jib  boom  to  the  martingale. 

Foaming,  Boiler.   See  Boiler  Foaming. 

Forced  Draft,  Boiler.   See  Boiler  Forced  Draft. 

Force  Pump.  See  Pump,  Force. 

Forcing  Press.   See  Press,  Forcing. 

Fore.  A  term  used  in  indicating  portions  or  that  part 
of  a  ship  at  or  adjacent  to  the  bow. 

Applied  to  that  portion  of  the  ship  lying  between  the 
midship  section  and  stem  as  fore  body.  Also  to  por- 
tions or  parts  of  the  ship  lying  between  the  midship 
section  and  stem  as  fore  hold  and  foremast. 

Fore  Deadwood.   See  Deadwood,  Fore. 

Fore  Deck.   See  Deck,  Fore. 

Fore  Peak.  The  extreme  forward  end  of  the  vessel 
below  decks.   The  forward  trimming  tank. 

Fore  Peak  Bulkhead.   See  Bulkhead,  Fore  Peak. 

Fore  and  Aft.  Parallel  to  the  ship's  centerline. 

Fore-and-aft  Ribbands.    See  Ribbands.  Fore-and-aft. 

Fore  and  Afters.  A  term  applied  to  the  portable  beams 
running  fore  and  aft  in  a  hatchway  which  support  the 
covers  and  in  turn  are  supported  by  athwartship  cross 
beams.  This  term  is  also  applied  to  sailing  vessels 
having  a  schooner  rig. 

Forcbody.  That  portion  of  the  ship's  body  forward 
of  the  midship  section. 

Forecastle.  A  short  structure  at  the  forward  end  of  a 
vessel  formed  by  carrying  up  the  ship's  shell  plating 
a  deck  height  above  the  level  of  her  uppermost  com- 
plete deck  and  fitting  a  deck  over  the  length  of  this 
structure.  The  after  end  of  the  forecastle  may  or  may 
not  be  closed  by  a  transverse  bulkhead. 

The  name  given  to  the  crew's  quarters  on  a  mer- 
chant ship  when  they  are  in  the  fore  part  of  the  vessel. 

Forecastle  Deck.    See  Deck,  Forecastle. 

Forecastle  Deck  Stringer.  See  Stringer,  Forecastle 
Deck. 

Forecastle  Deck  Stringer  Bar.    See  Stringer,  Bar. 
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Forecastle  Frame.    See  Frame,  Forecastle. 

Forecastle  Gunwale.   See  Gunwale,  Forecastle. 

Forecastle  Sheerstrake.  The  strake  of  outside  plating 
adjacent  to  the  forecastle  deck. 

Forefoot.  A  term  designating  the  approximate  inter- 
section of  the  curved  portion  of  the  stem  with  the 
keel.  That  point  in  the  forward  end  of  the  keel  about 
which  the  boat  pivots  in  an  endwise  launching. 

Forelock.  A  wood  or  metal  pin  securing  a  shackle 
pin  or  bolt  in  place.  Wood  forelocks  are  usually 
coated  with  white  lead  before  being  driven  home, 
while  steel  ones  are  tinned  or  galvanized.  Forelocks 
are  principally  used  in  connecting  shackles  for  chain 
cables. 

Foreman,  General,  on  Ship.  A  boss  or  overseer  who 
has  charge  of  all  the  workmen  working  either  on 
the  hull  or  installing  the  propelling  and  auxiliary 
machinery. 

Forestay.  A  stay  extending  from  the  head  of  the  fore 
mast,  fore  top  mast,  fore  top-gallantmast,  etc.,  to  the 
deck,  bowsprit,  jib-boom,  or  flying  jib-boom.  It  pre- 
vents the  foremast  from  falling  backward  under  the 
tension  of  the  shrouds,  backstays,  etc. 

Forge.  A  basin  or  receptacle,  holding  burning  fuel  for 
heating  small  iron  or  steel  bars  and  other  metal  parts. 

Forges  are  usually  provided  with  a  means  of  forced 
draft  to  intensify  the  heat.  The  term  forge  is  used 
to  designate  the  process  of  forging. 

Forge,  Rivet.  See  Furnace,  Rivet. 

Forging.   A  piece  of  metal,  hammered,  bent  or  pressed 

to  shape  while  hot. 
Pages  892.  893.  894,  895,  896,  897.  898. 
Forging  Ahead.    Moving  forward  at  a  rapid  rate  of 

speed. 

Forging  Machine.    A  machine  for  shaping  metal  by 
hammering  or  pressing  it  into  dies  while  hot. 
Page  752. 

Forging  Machine,  Drop.  A  type  of  power  hammer  in 
which  dies  are  fitted  and  the  hot  metal  shaped  by  be- 
ing forced  into  the  dies  with  a  succession  of  sharp, 
heavy  blows  from  the  hammer. 

Forging  Press.    A  type  of  power  machine  in  which 
dies  are  fitted  and  the  hot  metal  shaped  by  being 
forced  into  the  dies  by  a  steady  pressure.  Forging 
presses  are  generally  of  the  hydraulic  type. 
Page  751. 

Forging  Press,  Steam  Hydraulic.  See  Forging  Machine. 

Forming.  Roughing  out,  shaping  timbers  or  structural 
shapes  for  fabrication. 

Forward.    In  the  direction  of  the  stem. 

Forward  Part.  The  portion  of  the  vessel  in  the  vicinity 
of  the  stem,  the  bows. 

Forward  Perpendicular.  A  line  perpendicular  to  the 
base  line  and  intersecting  the  forward  side  of  the  stem 
at  the  designed  waterline. 

Forward  Perpendicular,  Area  at.  The  area  of  the  cross 
section  at  the  forward  perpendicular  when  the  vessel 
has  a  projection  below  the  designed  waterline,  such 
as  a  ram  or  bulbous  section ;  the  bulbous  section  being 
introduced  to  secure  the  advantage  of  increased  length 
without  increasing  the  waterline  length. 

When  a  vessel  is  not  fitted  with  an  actual  ram  she 
may  be  given  a  vertical  area  at  the  forward  perpen- 
dicular by  snubbing  the  lines  of  the  forefoot  sharply 
into  the  stem  from  slightly  abaft  thereof. 

Forward  Qu**^®^*  Those  portions  of  the  vessel's  sides 
immediately  abaft  the  stem. 


Foul.  A  term  applied  to  the  underwater  portion  of  the 
outside  of  a  vessel's  shell  when  it  is  more  or  less 
covered  with  barnacles,  grass  or  foreign  matter.  It 
has  been  found  that  even  an  oily  film  over  the  vessel's 
bottom  will  retard  the  speed  and  that  barnacles  or 
grass  will  reduce  a  vessel's  propulsive  efficiency  to  a 
large  extent. 

Found.  "All  found" — complete  as  to  fittings,  outfit 
and  equipment.  "Well  found" — all  fittings,  outfit  and 
equipment  of  good  quality  and  in  good  condition. 

Foundation,  Boiler.    See  Boiler  Foundation. 

Foundation,  Distiller.    See  Distiller  Foundation. 

Foundation,  Engine.  See  Engine  Found.\tion. 

Foundation,  Evaporator.    See  Evaporator  Foundation. 

Foundation,  Refrigerating  Machine.  See  Refrigerating 
Machine  Foundation. 

Foundation,  Steering  Engine.    Sec  Steering  Engine 
Foundation.  . 

Foundation,  Winch.   See  Winch  Foundation. 

Foundation,  Windlass.    See  Windlass  Foundation. 

Foundations,  Auxiliary.  A  term  applied  to  seatings 
constructed  of  wood,  steel  or  a  combination  of  both 
for  the  purpose  of  providing  foundations  for  Con- 
densers, Distillers,  Evaporators,  Pumps  or  any  of  the 
auxiliary  machinery  in  the  engine  or  boiler  room. 

These  fotmdations  may  be  built  up  from  the  tank 
top,  bracketed  to  the  bulkheads  or  hung  from  beams. 
Pages  536  to  544. 

Founder.  To  sink  as  the  result  of  the  entrance  of 
water. 

Foundrymen.  Workmen  engaged  in  the  manufacture 
of  metal  fittings  or  parts  by  casting. 

They  are  responsible  for  the  preparation  of  molds, 
usually  in  sand,  from  the  patterns  furnished;  for  the 
proper  mixing  and  melting  of  the  metals  required  and 
for  the  pouring  and  cleaning  of  the  castings. 
Frame.  A  term  generally  used  to  designate  one  of  the 
transverse  ribs  that  make  up  the  skeleton  of  a  ship. 
Where  the  structure  is  built  up  of  a  relatively  small 
number  of  strong  transverse  webs  or  belt  frames  and 
a  relatively  large  number  of  smaller  fore  and  aft  bars, 
the  fore  and  aft  bars  are  called  the  frames. 

The  frames  act  as  stiffeners,  holding  the  outside 
plating  in  shape  and  maintaining  the  transverse  form 
of  the  ship. 

The  frames  in  wood  ships  are  spaced  very  closely 
together  and  sometimes  they  are  adjacent  to  each 
other.  The  usual  spacing  in  steel  ships  is  between 
20  and  32  inches,  although  wider  spacing  is  used, 
particularly  on  war  ships. 

Three  types  of  frames  are  in  general  use;  the 
built  up  frame  consisting  of  two  bars  riveted  together; 
the  solid  frame  consisting  of  a  bulb  angle,  channel  or 
Z  bar:  and  the  web  frame  composed  of  a  web  plate 
with  bars  riveted  to  each  edge.  Web  frames  are 
widely  spaced  with  either  built  up  or  solid  frames 
between  them. 

On  account  of  the  converging  sides  of  a  ship  at 
the  bow  and  stern,  the  flanges  of  frames  are  toed 
toward  the  midship  section.  This  allows  an  open  bevel 
or  obtuse  angle  between  the  flanges  of  the  frames 
in  the  bow  and  stern. 

Theoretically,  the  ship  would  be  stronger  with  the 
flanges  of  the  frames  at  right  angles  to  the  shell  but, 
practically,  this  would  be  difficult  to  accomplish  due 
to  the  winding  nature  of  the  shell.    Another  disad- 
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vantage  would  be  the  difficulty  in  connecting  athwart- 

siiip  members  to  the  shell. 
Pages  370  to  468,  485,  487  to  491,  493  to  498. 
Frame,  Angle  Bar.  A  frame  composed  of  an  angle  bar. 
Frame  Angle  Bars.   The  angle  bars  which  compose  or 

are  a  part  of  a  frame. 
Frame  Bender.   See  Bulldozer. 

Frame  Bender,  Portable.  A  machine  designed  for 
bending  steel  shapes  to  required  curvatures.  It  often 
consists  of  a  hydraulic  ram  mounted  on  wheels  for 
moving  over  the  bending  slabs  and  a  pin  arrangement 
for  preventing  motion  while  in  use. 

Frame  Bracket  See  Bracket,  Frame. 

Frame,  Boss.  A  frame  that  is  bent  to  fit  around  the 
boss  in  the  way  of  a  stern  tube  or  shaft. 

Frame,  Bridge  Hoise.  A  frame  supporting  the  outside 
planking  or  plating  of  a  bridge  house. 

Frame,  Built-up.   Described  under  Frame. 

Frame,  Bulb  Angle.  A  solid  frame  composed  of  a 
bulb  angle. 

Frame,  Bulkhead.    See  Bulkhead  Bounding  Bar. 

Frame,  Bulwark.  A  frame  projecting  above  the  upper 
deck  for  the  purpose  of  supporting  the  bulwark.  See 
also  Stanchions,  Bulwark. 

Frame,  Butted.  A  tefm  applied  where  the  ends  of  the 
frames  butt  together  as  over  the  keel.  In  this  case, 
which  occurs  with  a  bar  or  wood  keel,  a  heel  piece 

'  about  3  feet  long  with  its  flange  reversed  is  required. 
The  heel  piece  serves  to  make  a  continuous  member 
out  of  a  starboard  and  port  frame  and  furnishes 
additional  attachment  to  the  shell  plating. 

Frame,  Cant.  A  term  applied  to  any  of  the  frames  in 
the  overhanging  portion  of  the  stem  of  a  ship.  They 
abut  on  the  transom  frame  to  which  they  are  con- 
nected by  brackets  and  radiate  out  to  form  the  skeleton 
of  the  overhanging  stem.  The  spacing  of  these  frames 
at  the  knuckle  line  should  be  about  the  same  as  the 
frame  spacing  amidships. 

Also  a  term  applied  to  the  frames  in  the  bow  and 
stern  that  are  not  set  up  at  right  angles  to  the  keel. 
Pages  474,  475,  496,  497. 

Frame,  Channel  Bar.  A  solid  frame  composed  of  a 
channel  bar. 

Frame,  Deep.  A  web  frame  or  a  frame  whose  athwart- 
ship  dimension  is  over  the  general  amount. 

Frame,  Forecastle.  A  frame  supporting  the  shell  plat- 
ing in  the  way  of  the  forecastle. 

Frame,  Intermediate.  A  term  applied  to  a  frame  in 
the  double  bottom,  to  which  floor  plates  are  not 
attached  and  where  the  floors  are  fitted  to  alternate 
frames. 

Frame,  Lapped.  Where  a  joint  in  a  frame  is  made 
by  lapping  the  ends.  This  is  done  by  reversing  the 
flange  of  one  member. 

Frame  Liner,  Straight.  A  strip  of  plate  or  bar  steel, 
the  width  of  the  faying  flange  of  the  frame  inserted 
between  the  frame  and  the  outside  strake  of  an 
in-an-out  system  of  shell  plating. 

Frame  Liner,  Tapered.  A  strip  of  plate  or  bar  steel 
the  width  of  the  faying  flange  of  the  frame  and 
tapering  from  the  thickness  of  the  outside  plating 
down  to  a  line.  This  liner  is  inserted  between  the 
frame  and  the  outside  plating  at  every  seam  of  a 
clinker  system. 

Frame  Liners.   See  Liners.  Frame. 

Frame,  Longitudinal.    A  term  applied  to  a  V 
frames  that  run  fore  and  aft.  ^ 


Frame,  Main.  The  frame  installed  at  the  point  of  ex- 
treme breadth. 

Frame,  Midship.  The  frame  installed  half  way  between 
perpendiculars  or  at  the  midship  section. 

Frame,  Poop  or  Poop  House.  A  frame  supporting  the 
shell  plating  in  the  way  of  the  poop.  A  frame  sup- 
porting the  outside  planking  or  plating  of  a  poop 
house. 

Frame,  Reverse.  A  bar  riveted  to  the  upper  edge  of 
a  floor  plate  or  the  web  or  inner  flange  of  a  frame. 
The  fore  and  aft  flanges  of  reverse  bars  when  riveted 
to  frames  are  toed  in  the  opposite  direction  to  the 
flange  of  the  frame.  One  advantage  of  using  frames 
and  reverse  frames  over  soHd  frames  is  that  the 
reversed  frame  may  be  stopped  at  or  a  little  above 
the  bilge  where  the  design  will  permit.  A  common 
design  is  to  run  all  reverse  frames  in  the  bow  and 
stern  to  the  upper,  forecastle  or  poop  deck  as  the 
case  may  be  and  to  run  the  alternate  reverse  frames 
to  the  upper  deck  in  the  main  body. 

Frame,  Rudder.   See  Rudder  Frame. 

Frame,  Side.  A  term  applied  to  a  frame  extending 
from  the  bilge  to  the  upper  deck. 

Frame,  Solid.    Described  under  frame. 

Frame  Spacing.  The  distance  between  heel  and  heel 
of  consecutive  frames.  The  classification  societies  re- 
quire that  the  distance  between  frames  shall  not 
exceed  a  certain  amount  usually  between  20  and  32 
inches. 

Frame  Squad.   A  crew  of  workmen  who  assemble  and 

erect  the  frames  of  a  ship. 
Frame,  Stem.   See  Stern  Frame, 

Frame,  Transom.  A  term  applied  to  the  frame  or  the 
frame  and  floor  plate  extending  athwartship  across 
the  stern  post  and  fastened  thereto.  This  frame  acts 
as  a  foundation  or  support  for  the  stmcture  of  the 
overhanging  stern  in  a  vessel. 

Frames  attached  to  the  arch  and  propeller  post  of  a 
stern  frame  are  also  called  transoms. 

Page  497. 

Frame,  Transverse.  A  term  applied  to  a  frame  that 
mns  athwartship. 

Frame,  Tunnel.  A  term  applied  to  one  of  the  frames 
supporting  the  plating  of  shaft  and  access  tunnels. 
When  the  tunnel  has  a  rounded  top  the  frame  may  be 
made  in  one  piece  bent  round  at  the  top.  The  spacing 
of  the  frames  should  coincide  with  the  main  trans- 
verse frames  of  the  ship. 
Page  507. 

Frame,  Web.  A  built  up  member  consisting  of  a  web 
plate  to  the  edges  of  which  single  or  double  bars  are 
riveted.  They  are  placed  several  frame  spaces  apart 
with  smaller  frames  in  between.  They  extend  from 
the  tank  top  to  the  deck  and  between  decks  where 
extra  strength  is  required.  Where  a  web  frame  sys- 
tem is  installed  the  intermediate  frames  may  be 
smaller  than  for  the  ordinary  framed  ship.  The  web 
frame  on  account  of  its  great  depth  is  very  stiff  and  it 
backs  up  the  intermediate  frames  through  intercostal 
girders  running  fore-and-aft  between  web  frames. 
Pages  488,  489,  491. 

Frame,  Web,  Angle  Bars.  Angle  bars  riveted  to  the  in- 
ner edge  of  the  web  plate  of  a  web  frame. 

Frame,  Web,  Angle  Clips.   Clips  used  for  attaching  the 
web  frames  to  tank  top,  decks,  stringers,  etc 
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Frame,  Wing.  A  term  applied  to  one  of  the  side  frames 
in  a  ship. 

Frame,  Z  Bar.    A  solid  frame  composed  of  a  Z  bar. 

Framing,  Paddle  Box.  The  framing  upon  which  the 
semi-circular  compartments  for  housing  the  paddle 
wheels  is  constructed. 

Framing  Plan.  A  diagrammatic  plan  showing  the  dis- 
tribution and  type  of  construction  of  the  members 
making  up  the  vessels  framing.    Plate  XXXVII. 

Freeboard.  The  distance  from  the  waterline  to  the  top 
of  the  weather  deck  at  side. 

Sometimes  used  with  reference  to  the  entire  out  of 
water  portion  of  a  vessel's  side. 
Pages  231,  232. 

Freeboard  Deck.  See  Deck,  Freeboard. 

Freeing  Port.  See  Port,  Bulwark,  Clearing  or  Free- 
ing. 

Freighter.  A  vessel  designed  for  the  safe  and  econom- 
ical transportation  of  merchandise  from  port  to  port 
Large  cargo  capacity,  economy  of  operation,  good 
sea-going  qualities,  reliability  of  machinery,  strength 
of  hull,  and  efficient  cargo  handling  facilities  are  es- 
sential characteristics. 
Pages  370  to  419,  1104,  1105. 
Plates  V  to  XVI. 

Frequency  of  an  Electric  Circuit.  The  number  of 
cycles  the  electromotive  force,  or  current,  passes 
through  in  one  second.  When  an  alternating  electro* 
motive  force,  or  current,  has  passed  through  a  com- 
plete set  of  positive  and  negative  values,  starting  from 
any  value  and  again  returning  to  that  value,  in  the 
same  direction,  it  has  completed  what  is  called  a  cycle. 

Fresh  Water  Pump.   See  Pump,  Fresh  Water. 

Friction  Drum.  A  drum  used  to  control  the  speed  of 
the  windlass  shaft  when  paying  out.  Friction  drums 
are  used  on  winches  to  throw  the  power  on  or  off  the 
hoisting  drum  shaft. 

Friction  Saw.  A  rapidly  revolving  soft  steel  disc,  the 
edge  of  which  is  slightly  nicked  by  a  special  chisel. 

Frictional  Resistance.    See  Resistance,  Frictional. 

Fuel,  Boiler.   See  Boiler  Fuel. 

Fuel  Oil  Burning  System.  The  fuel  oil  burning  system 
includes  everything  necessary  to  an  oil  burning  in- 
stallation including  the  fuel  oil  tanks,  oil  pump,  air 
compressor  heater,  piping,  burners,  etc. 

Pages  988  to  995,  1014.  1015. 
Fuel  Oil  Heater.  An  auxiliary  used  in  connection  with 
an  oil  burning  installation  to  heat  the  fuel  oil  and 
make  it  volatile.  It  usually  consists  of  a  chamber  in 
which  a  steam  coil  is  fitted.  The  oil  is  admitted  to 
the  chamber  and  heated  by  live  steam  passing  through 
the  coil  after  which  it  is  carried  by  a  pipe  line  to  the 
burners. 

Pages  990,  996. 

Fuel  Oil  Heater  Foundation.  A  term  applied  to  the 
seating  supporting  the  fuel  oil  heater.    Page  541. 

Fuel  Oil  Service  Pump.   See  Pump,  Fuel  Oil  Service. 

Full  Ended.  When  the  extremities  of  the  waterlines 
in  the  vicinity  of  the  load  line  are  strongly  convex 
to  the  surrounding  water  and  the  ends  of  the  sectional 
area  curve  are  full  indicating  that  the  displacement 
is  carried  well  forward  and  aft  towards  the  ends  of 
the  vessel. 

Fuller.   A  tool  used  in  hand  forging  to  smooth  rough 

surfaces  or  to  make  offsets. 
Funnel,  Boiler.   See  Smoke  Stack. 
Furnace.   A  built  up  chamber  in  which  fuel  is  burned 

to  produce  intense  heat.    Furnaces  are  used  to  heat 


plates,  shapes,  etc.,  to  permit  their  being  hammered  or 
bent  to  a  ship's  form. 

A  space  or  receptacle  built  in  a  boiler  in  which  the 
combustion  of  the  fuel  takes  place. 

Furnace,  Angle.   See  Furnace,  Bar. 

Furnace,  Bar.  A  furnace  used  for  heating  shapes  form- 
ing the  frames,  etc.,  in  order  to  shape  and  bevel  them 
to  the  required  form.  These  furnaces  are  generally 
of  small  width  and  great  length. 

Furnace,  Corrugated.  A  cylindrical  type  of  furnace 
used  in  fire  tube  boilers,  the  shell  of  which  is  corru- 
gated to  resist  external  pressure. 

Furnace  Door,  Boiler.   See  Boiler  Door,  Furnace. 

Furnace,  Electric.  A  furnace  in  which  the  heat  is  fur- 
nished by  an  electric  arc,  or  by  the  current  going 
through  the  furnace  charge  or  a  special  resistor,  as  in 
the  resistance  furnace,  or  by  the  current  flowing 
through  the  secondary  of  a  special  transformer  as  in 
the  induction  furnace. 
Page  958. 

Furnace  Front.    See  Boiler  Furnace  Front. 

Furnace,  Hardening  or  Tempering.  A  furnace  using 
solid  fuel  such  as  coal,  coke,  etc.,  and  containing  a 
cast  iron  or  clay  plate  or  receptacle  in  which  the  pieces 
to  be  hardened  or  tempered  may  be  heated.  The  heat 
is  reflected  from  the  grate  to  the  plate  by  an  arch. 

Steel  is  also  hardened  by  use  of  a  liquid  bath,  con- 
sisting of  lead,  mercury,  common  salt  and  other 
compositions  in  a  furnace  similar  to  a  Tempering  Pot 
Furnace. 

Furnace  Men.  Workmen  who  heat  and  bend  plates  and 
shapes  to  the  required  forms.  They  also  bend  and 
bevel  frame  bars  and  fashion  boss  plates. 

Furnace,  Oil.  A  furnace  in  which  oil  fuel  is  used  for 
producing  the  required  heat. 

Furnace,  Plate.  A  furnace  used  for  heating  plates 
which  require  working  into  special  forms,  such  as 
boss  plates.  These  furnaces  generally  are  wide  and 
only  about  half  as  long  as  an  angle  furnace. 

Furnace,  Rivet.  A  small  basin  or  receptacle,  holding 
burning  fuel  for  heating  rivets. 

Rivet  furnaces  are  usually  provided  with  a  means 
of  forced  draft  and  the  basins  are  generally  supported 
in  light  metal  stands  fitted  with  handles  for  moving 
from  place  to  place. 
Coke  and  oil  are  the  fuels  most  commonly  used. 

Furnace,  Tempering  Pot.  A  furnace  containing  a  re- 
ceptacle which  holds  a  bath  for  drawing  temper  in 
steel.  A  commonly  used  bath  consists  of  lead  and 
tin  in  var>'ing  proportions,  boiling  linseed  oil  or  lead 
heated  to  the  melting  point  by  coal,  oil,  gas  or  other 
fuel.  The  composition  of  the  bath  depends  upon  the 
temper  required. 

Fumaced  Plate.   See  Plate,  Furnaced. 

Furniture.  The  furniture  aboard  a  ship  may  be  divided 
into  two  groups,  built-in  and  portable. 

Built-in  furniture  consists  of  berths,  seats,  lockers, 
side  boards,  etc.,  that  are  an  integral  part  of  the  joiner 
work  of  the  ship. 

Portable  furniture  consists  of  arm  chests,  bedsteads, 
benches,  boxes,  bureaus,  chairs,  chests,  chiffoniers, 
desks,  file  boxes,  lockers,  sofas,  swinging  berths,  tables, 
toilet  racks,  wash  basin  stands,  wardrobes,  etc. 
Benches  include  seats  for  the  crew  and  steerage  pas- 
sengers, work  benches  for  carpenter,  engineer  or 
mechanics.  Boxes  include  ice  boxes,  and  lockers  in* 
elude  provision  lockers,  chronometer  lockers,  etc. 
Pages  583,  584,  588,  589,  590,  592,  593,  594,  595,  596. 
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Furrings.  Strips  of  wood  secured  to  the  frames  or 
studding  for  the  purpose  of  securing  an  even  surface 
to  attach  sheathing  or  ceiling. 

Fuse.  A  short  piece  of  metal,  in  the  form  of  a  wire, 
rod  or  strip,  forming  part  of  an  electric  circuit  to 
protect  electrical  apparatus  or  electric  wiring  from 
excessive  current.  For  a  given  circuit,  a  fuse  is  used 
of  such  metal  and  conductivity  that  it  will  melt  and 
thus  open  the  circuit  as  soon  as  the  limit  of  current 
carrying  capacity  of  the  circuit  is  reached.  Fuses  are 
generally  placed  in  boxes,  tubes  or  other  receptacles, 
to  prevent  the  vaporized  metal  flying  out  on  surround- 
ing objects. 

Fuse  Box.  A  fireproof  rec-eptacle,  enclosing  a  fuse  or 
fuses,  with  suitable  contacts  or  clips  for  readily  at- 
taching them. 

Fusible  Plug.  A  plug  of  soft  metal  fitted  near  the  dan- 
gerous low  water  level  in  fire  tube  boilers,  its  purpose 
being  to  melt  out  when  the  water  level  drops  too  low 
and  allow  the  escaping  steam  to  extinguish  the  fires. 

Fusible  plugs  generally  consist  of  a  bronze  casing 
with  a  hole  filled  with  pure  tin. 

In  externally  heated  cylindrical  boilers  with  flues, 
fusible  plugs  are  located  in  the  top  of  the  upper  flue 
and  in  the  shell  of  the  boiler  immediately  below  the 
fire  line. 

Scotch  boilers  and  boilers  having  a  combustion 
chamber  are  provided  with  plugs  located  in  the  crown 
sheet  of  the  combustion  chamber. 

Page  1101. 

Futtock  Double.    A  piece  of  timber  forming  two  fut- 

tocks  in  one  length. 
Futtocks.   The  pieces  of  timber  of  which  a  frame  in  a 

wood  ship  is  composed.   Starting  at  the  keel  they  are 

called  the  first  futtocks,  2nd  futtocks,  3rd  futtocks, 

and  so  on. 
Pages  440,  445,  447. 

G 

Gadget.  A  slang  term  applied  to  various  fittings.  It 
is  cenerally  used  where  a  proper  name  for  the  fitting 
is  hard  to  decide  upon  or  not  remembered. 

Gaff.    A  spar  to  which  the  top  of  a  main,  mizzen  or 
similar  sail  is  attached.    It  usually  has  a  jaw  fitted 
at  one  end  to  clasp  the  mast. 
Page  813. 

Gage.  An  instrument  used  in  determining  the  pres- 
sure in  a  boiler,  that  is,  the  pressure  above  the  at- 
mosphere. 

A  glass  or  pipe  column,  the  latter  fitted  with  gage 
cocks,  used  to  determine  the  amount  of  liquid  in  a 
boiler  or  tank.    See  Boiler  Gage,  Water. 

An  instrument  for  measuring  dimensions,  number 
of  threads,  etc.  A  standard  length,  thickness  or  num- 
ber of  threads. 

Page  1005,  1006,  1035,  1088. 
Gage.  An  instrument  or  standard  of  measure  used  on 
fine  machine  work,  etc.  Some  of  the  most  common 
gages  are  the  micrometer,  plug  and  ring  gage,  snap 
gage,  thickness  gage,  limit  gage,  drill  gage,  thread 
gage,  wire  gage,  etc. 

Page  734. 

Gage  Cock.    A  small  cock  fitted  to  a  boiler  or  tank 
for  the  purpose  of  determining  whether  the  liquid 
within  is  up  to  the  level  that  it  is  fitted  at. 
Pages  965,  1035. 

Gage,  Draft.  An  installation  comprising  a  glass  tut>^' 
graduated  to  scale  and  a  small  pfp^^  in  cottitnu  'c0^' 


tion  with  the  sea.    It  indicates,  in  approximate  units, 
the  draft  of  the  vessel. 
Page  1088. 

Gage  Glass.    A  glass  tube  forming  a  part  of  a  gage 
used  to  determine  the  amount  of  liquid  in  a  boiler  or 
tank.   See  gage. 
Page  1031. 

Gage,  Jacket.  A  gage  mounted  on  the  steam  jacket 
of  a  cylinder  for  the  purpose  of  determining  the  pres- 
sure therein. 

Gage  Pipe.    A  small  pipe  connecting  the  steam  or 

water  gage  to  a  boiler. 
Galley.    The  space  on  shipboard  where  the  food  is 

prepared ;  a  ship's  kitchen. 
Page  582. 

Galley  Dresser.  A  cook's  work  table  located  in  the 
galley.  It  is  usually  a  built-in  structure  of  metal  or 
wood  on  which  the  cook  prepares  the  food,  having 
shelves  and  lockers  fitted  underneath  for  stowing  mis- 
cellaneous cooking  utensils. 
Page  582. 

Galley  Equipment.    Equipment  necessary  to  a  ship 
galley  for  cooking,  baking,  warming,  etc.   Included  in 
this  equipment  are  ranges,  steam  tables,  coffee  and  hot 
water  urns,  vegetable  cookers,  kettles,  etc. 
Pages  1095.  1096.  1097.  1098,  1099. 

Galley  Force  Pump.   A  hand  pump  used  in  the  galley 
for  drawing  fresh  water  from  the  tanks  below. 
Page  1055. 

Galley  Smoke  Pipe  or  FunneL    A  smoke  pipe  fitted 
to  the  galley  range.    It  is  constructed  of  sheet  iron 
and  lead  up  through  the  deck  above  or  through  the 
galley  skylight  to  the  open  air. 
Page  582. 

Galvanizing.  The  process  of  coating  one  metal  with 
anotlier.  ordinarily  applied  to  the  coating  of  a  metal 
(usually  iron  or  steel)  with  zinc.  The  chief  purpose 
of  galvanizing  is  to  prevent  corrosion.  The  methods 
of  galvanizing  commonly  used  are: 

(a)  Dipping  the  object  to  be  galvanized  in  molten 
zinc. 

(b)  Placing  the  object  in  an  electrolytic  bath. 

(c)  The  shcrardizing  process. 

The  dipping  process,  often  called  hot  galvanzing, 
consists  of  submerging  the  object  in  a  bath  of  molten 
zinc,  the  thickness  of  the  coating  depending  upon  the 
temperature  of  the  bath  and  the  nature  of  the  object. 

Electro-galvanizing,  or  wet  galvanizing,  may  be  ac- 
complished by  using  an  aqueous  solution  of  zinc  sul- 
phate, zinc  acetate  or  zinc  chloride,  the  anodes  being 
of  zinc.  The  thickness  of  the  zinc  coating  depends 
upon  the  density  of  the  current  (which  may  be  from 
4.5  to  20  amperes  per  square  foot  of  cathode  surface), 
the  strength  of  the  bath,  and  the  time. 

Shcrardizing  may  be  described  briefly  as  follows: 
The  object  or  objects  to  be  coated  are  placed  in  a 
container  in  contact  with  zinc  dust,  and  the  container 
is  then  heated  for  several  hours  at  a  temperature  in 
the  vicinity  of  600  degrees  F.,  the  position  being 
changed  at  intervals  in  order  to  allow  the  zinc  dust 
to  come  in  contact  with  all  exposed  parts  of  the  work. 

Page  958. 

Gammoning  Piece.  A  timber  on  top  of  the  filling 
chocks  between  the  bobstay-piece  and  stem.  An  iron 
band,  or  lashing  used  to  assist  in  securing  the  bow- 
sprit to  the  stem. 

Gangboar^»  Gangplank.  A  term  applied  to  boards  or  a 
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movable  platform  used  in  transferring  passengers  or 
cargo  from  vessel  to  wharf  or  dock  or  vice-versa. 

Pages  569,  570. 
Gangway.  A  term  applied  to  a  place  of  exit  from  a 
vessel.  Gangways  are  fitted  in  the  shape  of  ports, 
which  may  be  closed,  in  the  sides  of  a  vessel  and  in 
the  shape  of  movable  portions  of  bulwarks  or  railing 
on  the  weather  decks. 

The  American  Bureau  of  Shipping  requires  that 
gangways  and  other  openings  in  bulwarks  are  to  be 
kept  well  away  from  the  breaks  of  superstructures,  and 
the  thin  plating  is  to  be  doubled  in  way  of  mooring 
pipes. 

Gangway  Port.   Sec  Port,  Gangway. 

Gantline,  Girtline.    A  rope  reeving  through  a  single 

block  aloft  and  used  for  hoisting  or  lowering  rigging, 

etc. 

Gantry  Crane.    See  Crane,  Gantry. 

Gap  Lathe.   See  Lathe,  Gap. 

Garboard  Plate.   See  Plate,  Garboard. 

Garboard  Strake.  See  Strake,  Garboard. 

Garland.  A  strap  lashed  to  a  mast  by  which  it  is 
hoisted  on  board  and  placed  in  position. 

Gas  Cutting.  .\  method  of  cutting  metal  by  a  gas  torch 
through  which  a  stream  of  gas  and  oxygen  is  united, 
making  a  flame  of  high  temperature.  The  method 
consists  of  heating  the  spot  to  be  cut  and  then  pro- 
jecting a  stream  of  oxygen  which  causes  the  metal 
to  burn  away. 

Gas  Engine.  An  engine  'in  which  the  power  is  de- 
veloped in  the  cylinders  themselves  by  means  of  the 
combustion  of  gas,  thus  eliminating  the  boilers  and 
piping  of  the  steam  engine  with  the  added  weight  and 
heat  losses  involved. 

At  the  present  time  this  type  of  engine  is  fitted  only 
in  small  craft  up  to  about  one  hundred  feet  length 
on  account  of  excessive  fuel  consumption  in  large 
installation. 

These  engines  are  divided  into  two  great  classes, 
viz :  two  and  four  cycle  engines. 

In  the  two  cycle  engine  a  power  impulse  is  given 
once  every  revolution  while  in  the  four  cycle  engine  it 
occurs  once  every  two  revolutions. 

The  two  cycle  engine  is  used  for  small  and  medium 
sized  boats  as  tenders,  launches,  etc.,  for  river,  lake, 
and  harbor  work  where  small  powers  and  short  runs 
are  the  rule  and  where  fuel  economy  is  not  of  the 
greatest  importance. 

The  four  cycle  engine  possesses  the  advantages  of 
reliability  and  economy  as  compared  with  the  two 
cycle  engine  and  monopolizes  the  marine  gas  engine 
field  with  the  exception  above  noted. 

The  American  Bureau  of  Shipping  rules  for  the 
installation  of  Internal  Combustion  Engines  are  given 
under  Engine,  Diesel. 

Page  909. 

Gas  Engine,  Back-firing.  .An  explosion  which  takes 
place  in  the  passage  outside  of  and  either  to  or  from 
the  cylinder.  It  may  be  the  result  of  any  of  a  num- 
ber of  causes  among  which  are:  Improperly  timed 
ignition,  poor  mixture,  a  faulty  admission  valve,  a 
loose  valve  cam,  etc. 

Gas  Engine,  Blowing.  The  leakage  of  gas  past  the 
piston  rings  on  the  compression  stroke  due  to  the  loss 
of  the  oil  film  between  piston  rings  and  cylinder  wall. 

Gas  Engine,  Carbureter.  A  device  designed  to  saturate 
air  or  gas  with  volatilized  hydro-carbon. 

An  efficient  carbureter  must  be  capable  of  adjust- 


ment as  to  the  proportion  of  fuel  and  air  obtained  and 
it  must  be  compact  and  simple  in  construction. 
Gas  Engine,  Carburetion.  The  method  or  act  of  charg- 
ing to  saturation  air  or  gas  with  volatilized  hydro- 
carbon. 

In  order  to  obtain  complete  combustion  each  charge 
of  fuel  must  be  supplied  with  an  amount  of  oxygen 
suited  to  its  particular  need.  Excessive  air  supply 
lowers  temperature,  retards  flame  propagation,  and 
hampers  ignition.  Inadequate  air  supply,  causes  car- 
bon deposits  and  incomplete  combustion. 

Gas  Engine,  Carburetion,  Spray.  Carburetion  in  which 
gasoline  is  introduced  into  the  mixing  chamber  of  the 
carbureter  through  a  needle  valve.  It  enters  into  this 
chamber  in  the  form  of  a  fine  spray  and  as  the  result 
of  the  suction  created  by  the  passing  air,  the  air  in 
turn  being  drawn  through  the  mixing  chamber  because 
of  the  vacuum  in  the  cylinder  created  by  the  suction 
stroke  of  the  piston. 

Gas  Engine  Charge.  The  amount  of  mixture  required 
to  fill  the  cylinder. 

Gas  Engine  Clearance.  The  space  in  the  cylinder 
which  is  occupied  by  the  mixture  when  at  its  maximum 
compression,  i.  e.  when  the  piston  is  at  its  extreme 
position  in  the  compression  stroke. 

Gas  Engine  Compression.  The  forcing  of  the  mixture 
in  the  engine  cylinder  into  a  small  space  before  igni- 
tion. Compression  results  in  a  more  intimate  inter- 
mingling of  the  air  and  fuel  and  in  an  increase  of  the 
temperature  of  the  mixture.  Under  these  conditions 
the  burning  of  the  mixture  takes  place  with  more  cer- 
tainty than  would  be  the  case  at  a  lower  temperature 
and  pressure. 

Gas  Engine  Connecting  Rod.  In  internal  combustion 
engines  (with  the  exception  of  large  stationary  in- 
stallations) the  rod  which  connects  the  wrist  pin  (in 
the  piston)  with  the  crank.  Thus  the  piston  motion 
is  transmitted  to  the  crank  by  the  connecting  rod 
without  the  assistance  of  a  piston  rod. 

Connecting  rods  are  of  steel  having  rectangular 
cross  sections  in  large  and  I  cross  sections  in  marine 
and  light  engines. 

Gas  Engine  Cooler.  A  device  designed  to  lower  the 
temperature  of  the  circulating  fresh  water.  The  ap- 
paratus consists  of  copper  tubes  through  which  the 
hot  water  from  the  engine  jacket  passes  and  around 
which  the  cool  water  from  the  sea  circulates. 

This  apparatus  is  used  in  connection  with  large  in- 
ternal combustion  engines  where  parts  might  be  se- 
riously injured  by  galvanic  action  were  sea  water  used. 

Gas  Engine  Cooling  System.  A  method  of  artificially 
lowering  the  temperature  of  the  cylinder  or  other 
engine  parts.  This  is  rendered  necessary  on  account 
of  the  great  heat  developed  within  the  cylinder  by  the 
combustion  of  the  mixture. 

There  are  two  methods  of  cooling:  1st,  water  cool- 
iiig;  2nd,  air  cooling. 

In  the  first  method,  water  is  admitted  to  the  lower 
part  of  the  jacket  and  drawn  off  near  the  top,  the 
action  of  the  heat  causing  the  circulation.  Where  a 
more  positive  and  rapid  circulation  is  required  a  pump 
is  placed  in  the  supply  line. 

In  the  second  or  air  system,  cooling  is  accomplished 
by  radiation  from  ribs  cast  on  the  outside  of  the 
cylinder.  To  facilitate  this  action  a  fan  is  installed  to 
increase  the  air  circulation.  The  size  of  cylinder  to 
which  this  system  may  be  successfully  applied  is 
limited. 
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In  addition  to  the  cooling  of  the  cylinder  water  is 
used  in  large  installations  to  cool  both  piston  and 
exhaust  valves. 

Gas  Engine  Counter  Shaft  or  Cam  Shaft.  A  shaft  run- 
ning the  length  of  a  multi-cylinder  engine  parallel  to 
the  main  shaft  and  geared  thereto.  It  actuates  the 
valves  and  sometimes  the  pumps  and  other  devices. 
It  is  of  small  diameter  but  made  of  high  grade  mate- 
rial. When  the  admission  and  exhaust  valves  are  on 
the  same  side  of  the  cylinders  one  countershaft  is 
fitted;  when  on  opposite  sides  two  are  used. 

Gas  Engine  Crank  Chamber.  The  chamber  formed  be- 
low the  cylinders  of  a  two  cycle  engine  by  the  walls 
of  the  crank  case. 

Gas  Engine  Crank  Chamber  Explosion.  An  explosion 
taking  place  in  the  crank  chamber  of  a  two  cycle  en- 
gine. It  is  due  to  incomplete  combustion  resulting 
from  too  thin  a  mixture  or  a  delayed  spark. 

Gas  Engine  Cylinder.  A  casting  in  which  is  formed 
a  cylindrical  chamber  intended  for  the  explosion  of 
the  mixture  and  the  travel  of  the  piston.  It  is  made 
of  close  grained,  gray  cast  iron  of  great  hardness. 

Two  or  more  cylinders  may  be  cast  as  one  piece 
or  each  cylinder  may  be  cast  as  a  separate  unit. 

Cylinders  may  be  either  water  or  air  cooled.  In 
the  former  case  a  water  jacket  is  cast  with  the  cylinder 
or  otherwise  provided.  In  the  latter  thin  ribs  are 
cast  pn  the  outer  surface  of  the  cylinder  in  order  to 
increase  the  heat  radiating  surface.  Both,  jacket  and 
ribs  are  practically  confined  to  the  upper  part  of  the 
cylinder,  viz:  the  compression  space  where  the  heat 
is  greatest. 

Gas  Engine,  Double  Acting.  An  engine  in  which  suc- 
cessive explosions  takes  place  on  alternate  sides  of  the 
piston. 

In  general,  only  the  large  slow  speed  heav>'  duty 
engines  are  of  this  type. 

Gas  Engine  Dual  Ignition.  An  ignition  system  in  which 
the  current  may  be  supplied  either  from  battery  or 
magneto  or  from  both  as  desired. 

Gas  Engine  Efficiency.  The  ratio  of  the  heat  trans- 
formed into  useful  or  mechanical  work  to  the  total 
heat  supplied  the  engine. 

Gas  Engine  Fly  Wheel  A  heavy  wheel  keyed  to  the 
crank  shaft  at  the  forward  end  of  the  engine.  It  is 
constructed  with  a  thin  web  and  a  relatively  heavy 
rim  in  order  to  secure  as  large  an  inertia  effect  as 
possible.  By  this  means  the  effect  of  the  periodic  im- 
pulses of  the  internal  combustion  engine  upon  the 
speed  of  rotation  is  modified.  The  smaller  the  number 
of  cylinders  the  greater  will  have  to  be  the  relative 
size  of  fly  wheel. 

Gas  Engine  Fuel  System.  The  train  or  succession  of 
numbers  by  means  of  which  the  fuel  is  conducted 
from  the  source  of  supply  to  the  cylinder  and  carried 
away  therefrom  in  the  form  of  exhaust  gas. 

In  general,  this  system  consists  of  fuel  tank,  supply 
line,  strainer,  carbureter,  exhaust  line  and  muffler. 

Gas  Engine  Ignition.  The  firing  of  the  explosive 
mixture  in  the  cylinder  of  the  engine. 

Gas  Engine  Ignition,  Hammer  Break.  A  method  of 
make  and  break  ignition  in  which  the  contacts  are 
brought  together  suddenly  and  separated. 

Gas  Engine  Ignition,  Make  and  Break.  An  ignition 
system  in  which  contact  in  the  electrical  circuit  is 
mechanically  made  and  broken  within  the  cylinder. 
The  break  causes  a  spark  to  pass  between  the  con- 
tacts. 


Gas  Engine,  Knocking.  The  sound  accompanying  or 
resulting  from  improper  adjustment  of  engine  parts, 
too  rich  a  mixture,  too  open  a  throttle  or  carbon 
deposits  in  the  cylinder. 

Gas  Engine  Long  Stroke  Motor.  A  motor  in  which 
the  length  of  stroke  is  materially  in  excess  of  the 
diameter  of  cylinder  bore.  The  hne  of  demarcation 
between  long  and  short  stroke  motors  is  usually  drawn 
at  a  value  of  stroke  to  cylinder  diameter  ratio  of 

Gas  Engine  Lubrication  System.  The  system  by  means 
of  which  lubricating  oil  is  supplied  to  the  various 
working  parts  of  the  engine. 

The  intense  heat  in  the  cylinder  and  the  high  piston 
speed  of  internal  combustion  engines  require  the  con- 
stant presence  of  an  oil  film  between  piston  and  cylin- 
der wall.  Oil  for  this  purpose  is  provided  either  by 
the  splash  or  mechanical  feed  system.  In  the  former, 
a  closed  crank  case  with  an  oil  bath  in  its  lo'wer  por- 
tion is  provided.  The  crank  dips  into  this  bath  at 
each  revolution  causing  the  oil  to  be  thrown  onto 
cylinder  walls,  bearing,  etc.  Mechanical  feed  may 
be  of  various  types,  in  principle  consisting  usually  of 
a  lubricator  or  small  oil  reservoir  connecting  with  the 
engine  by  means  of  a  duct.  This  duct  supplies  the  pis- 
ton or  cylinder  wall.  Only  special  grades  of  oil  shguld 
be  used  for  the  above  purpose. 

The  lubrication  of  the  working  parts  aside  from  the 
foregoing  presents  no  problems  essentially  different 
from  those  of  all  other  high  speed  mechanisms. 

Gas  Engine  Misfiring.  The  failure  to  fire  or  explode 
the  charge.  This  may  be  either  continuous  or  inter- 
mittent. 

Continuous  misfiring  is  generally  due  to  faulty  igni- 
tion. Broken  wires,  foul  spark  plugs,  bad  contacts, 
etc.,  are  among  its  causes. 

Intermittent  misfiring  may  be  due  to  leaky  valves, 
poor  compression,  weak  battery,  poor  mixture,  etc. 

Gas  Engine  Mixture.  The  intermingled  fuel  and  air 
when  ready  for  introduction  into  the  cylinder. 

Gas  Engine  Mixture,  Lean.  A  mixture  in  which  too 
small  an  amount  of  fuel  is  present. 

Gas  Engine  Mixture,  Rich.  A  mixture  in  which  too 
large  an  amount  of  fuel  is  present. 

Gas  Engine  Muffler.  A  part  of  the  exhaust  system  of 
an  internal  combustion  engine  designed  to  modify  or 
control  the  noise  of  the  exhaust  into  the  atmosphere. 
It  is  essentially  an  increase  in  the  area  of  the  exhaust 
line  near  its  end  so  that  the  exhaust  gases  reach  the 
atmosphere  at  reduced  speed  and  pressure. 

Gas  Engine  Overheating.  The  rise  in  temperature  of 
the  engine  or  its  parts  due  to  the  improper  function- 
ing of  auxiliary  systems  such  as  cooling  or  lubrica- 
tion or  to  improper  adjustment  of  bearings,  etc. 

Gas  Engine  Piston.  The  cylindrical  part  upon  which 
the  explosion  of  the  mixture  acts  directly  and  to 
which  it  imparts  linear  motion.  On  account  of  the 
sudden  impulses  experienced  in  this  type  of  engine 
and  in  order  to  simplify  guiding,  packing,  etc.,  in 
single  acting  engines,  the  piston  is  made  cylindrical, 
rather  than  disc  shaped,  having  an  axial  length  from 
1%  to  1^^  times  its  diameter.  This  great  relative 
length  obviates  the  necessity  of  a  piston  rod.  The 
piston  is  fitted  with  packing  rings  working  in  grooves 
and  usually  three  or  four  in  number.  Frequently 
the  wrist  P^"  permanently  secured  in  and  to  the 
piston. 
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In  slow  heavy  duty  engines  of  the  double  acting 
type  a  piston  more  nearly  approaching  that  of  the 
steam  engine  type  and  having  a  piston  rod,  guides, 
etc.,  may  be  used. 

Gas  Engine  Push  Rod.  A  rod  carried  in  guides  fast- 
ened to  the  engine  casting  and  used  for  the  trans- 
mission of  motion  to  the  valve  stem.  It  is  actuated 
by  the  cam  carried  on  the  countershaft. 

Gas  Engine  Scavenging.  The  act  or  process  of  ejecting 
the  burned  gases  from  a  cylinder  prior  to  or  simul- 
taneously with  the  entrance  of  a  new  charge. 

Gas  Engine,  Single  Acting.    An  engine  in  which  the 
explosion  takes  place  on  but  one  and  the  same  side 
of  the  piston. 
All  the  small,  high  speed  engines  are  of  this  type. 

Gas  Engine  Spark,  Jump.  A  system  of  ignition  in 
which  a  current  of  high  potential  is  caused  to  jump 
from  one  to  another  of  the  spark  plug  terminals.  The 
closing  of  the  circuit  causes  the  jump  of  the  spark. 
The  spark  plug  is  located  in  the  cylinder  head  so  that 
by  proper  timing,  ignition  may  take  place  when  the 
mixture  is  highly  compressed. 

Gas  Engine  Spark,  Wiping.  A  method  of  make  and 
break  ignition  in  which  the  contacts  are  made  to 
brush  together. 

Gas  Engine  Three-Point  Suspension.  The  system  of 
carrying  the  crank  shaft  in  which  three  main  bearings 
are  used. 

Gas  Engine  Timing.    The  fixing  or  regulation  of  the 

point  in  the  stroke  at  which  ignition  takes  place. 
Gas  Welding.    See  Welding,  Gas. 

Gaskets.  Packing  materials,  by  which  air,  water,  oil 
or  steam  tightness  is  secured  in  such  places  as  on 
doors,  hatches,  steam  cylinders,  manhole  covers,  or  in 
valves,  between  the  flanges  of  pipes,  etc.  Such  ma- 
terials as  rubber,  canvas,  asbestos,  paper,  sheet  lead 
and  copper,  etc.,  are  extensively  used. 

Ropes  or  plaited  stuff  used  to  confine  furled  sails 
to  their  yards  or  booms.  Harbor  Gaskets  are  usually 
of  plaited  stuff  named  according  to  their  position  as 
yard-arm,  quarter  and  bunt  gaskets.  A  Sea  Gasket, 
also  termed  a  Furling  Line,  is  a  long  rope  passed 
around  both  the  yard  and  sail  when  a  neat  appear- 
ance is  not  so  much  desired  as  security.    Page  103. 

Gasoline  Engine.   See  Gas  Engine. 

Gate  Shear.   See  Shear,  Gate. 

Gate  Valve.   See  Valve,  Gate. 

Gear.  A  comprehensive  term  in  general  use  on  ship- 
board signifying  the  total  of  all  implements,  apparatus, 
mechanism,  machinery,  etc.,  appertaining  to  and  em- 
ployed in  the  performance  of  any  given  operation. 
For  instance  the  brooms,  brushes,  buckets,  dust  pans, 
mops,  etc.,  constitute  the  "cleaning  gear" ;  the  rudder, 
steering  engine  or  motors,  shafting,  gears,  drums,  etc., 
the  "steering  gear";  etc. 

Gear  Cutter,  Automatic.  A  machine  designed  to  cut 
spur  and  bevel  gears  and  worm-wheels.  These  ma- 
chines are  generally  automatic,  all  the  operations  re- 
quired in  gear  cutting  being  performed  by  the  ma- 
chine itself  except  the  placing  of  the  wheels  in  posi- 
tion and  setting  the  machine  for  the  proper  depth  and 
length  of  cut. 

Geared  Door.  See  Door,  Horizontal  or  Vertical,  Slid- 
ing. 

Geared  Shaper.   See  Shaper,  Geared. 
Gearing.  A  term  applied  to  wheels  provided  with  teeth 
that  mesh,  engage,  or  gear  with  similar  teeth  on  other 


wheels  in  such  a  manner  that  motion  given  one  wheel 
will  be  imparled  to  the  other. 
Pages  890,  937. 

General  Arrangement  Plans.  The  plans  showing  the 
various  quarters,  spaces  and  compartments  into  which 
a  ship  is  usually  divided.  For  general  arrangement 
plans  of  various  types  of  vessels  see  pages  370  to  468. 

General  Service,  Pump.  See  Pump,  General  Service. 

Generator,  Assmchronous.  A  commutator  type  of  alter- 
nating current  generator  which  does  not  operate  at 
synchronous  speed. 

Generator,  Compound.  A  direct  current  generator  in 
which  the  field  consists  of  both  series  and  shunt  field 
coils. 

Generator,  Electric.  A  machine  which  transforms  me- 
chanical energy  into  electrical  energy. 

Lloyd's  Rules  suggest  that  great  care  should  be 
taken  that  generators,  motors  and  electric  leads  on 
board  ship  are  not  located  in  such  a  place  that  they 
will  influence  the  compasses. 

Pages  391.  393,  399,  400,  401,  425,  442.  443,  444,  656 
to  659,  934,  936,  937,  938,  944,  945,  953,  1010,  1041,  1056, 
1057,  1058,  1059,  1060,  1061,  1062. 

Plates  XII,  XIV,  XLVII,  XLVIII. 
Generator,   Engine    Driven.     An   electric  generator 
driven  by  a  gas  or  steam  engine  of  the  reciprocating 
type. 

Pages  938,  944,  945,  1010,  1056  to  1061. 

Generator,  Series.  A  direct  current  generator  in  which 
the  field  winding  is  connected  in  series  with  the 
armature  winding,  thus  allowing  the  full  armature 
current  to  go  through  the  field  coil.  This  is  an  al- 
most obsolete  type  of  generator. 

Generator,  Shunt.  A  direct  current  generator  in  which 
the  field  coil  is  shunted  across  the  armature,  thus 
allowing  only  a  small  portion  of  the  armature  cur- 
rent to  pass  through  the  field  coil.  The  voltage  of 
a  shunt  generator  is  very  nearly  constant,  with  a 
slight  decrease  in  voltage  as  the  load  increases. 

Generator,  Synchronous.  An  alternating  current  gen- 
erator the  speed  of  which  l^ears  a  certain  fixed  rela- 
tion to  the  frequency  of  the  circuit. 

Generator,  Turbine  Driven.    See  Turbo- Generator. 

German  Silver.    Described  under  Metals. 

Gib.  A  metal  fitting  that  holds  a  member  in  place  or 
presses  two  members  together. 

Gig.  A  pulling  or  row  boat  of  fine  model  and  good 
length  used  principally  .for  the  convenience  of  the 
shipmaster  in  the  performance  of  his  duties  between 
the  ship  and  the  shore. 

Gilders.    Decorators  in  gilt  or  gold  leaf. 

Gilguy.  A  designation  for  a  makeshift  contrivance  on 
board  ship;  also  a  term  applied  by  sailors  to  anything 
whose  name  is  unknown  to  them. 

Gimbals.  A  device  by  which  a  ship's  compass,  chro- 
nometer, etc.,  are  suspended  in  a  constant  horizontal 
position  irrespective  of  the  rolling  and  pitching  of  the 
vessel.  It  consists  of  two  concentric  brass  hoops  or 
rings  whose  diameters  are  pivoted  at  right  angles  to 
each  other  on  knife-edge  bearings. 

Gin  Blocks.   See  Blocks,  Gin. 

Girder.  On  ships  this  term  is  generally  applied  to 
continuous  beams  running  in  a  fore  and  aft  direction 
under  the  decks.  They  are  used  in  cjimection  wiih 
stanchions  for  the  purpose  of  supporting  thr  d.-:k$ 
and  binding  the  deck  beams  together. 

This  term  is  sometimes  used  to  designate  the  longi- 
tudinal in  the  double  bcttom.   Page  494. 
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Girder,  Boiler.   See  Boiler  Girder. 

Girder,  Deck.  A  term  applied  to  a  continuous  beam 
running  in  a  fore  and  aft  direction  under,  and  attached 
to,  the  deck  beams.  Also  applied  to  a  continuous 
range  of  intercostal  plates  and  bars  running  fore  and 
aft  between  deck  beams.  In  deciding  the  height  be- 
tween decks  the  depth  of  the  girders  should  be  con- 
sidered so  that  sufficient  head  room  will  be  provided 
for. 
Page  520. 
Plate  XXXVIII. 

Girder  Equivalent.    See  Equivalent,  Girder. 

Girder,  Intercostal.  A  term  applied  to  a  range  of  short 
plates  fitted  between  and  attached  to  continuous  struc- 
tural members. 

Girder,  Longitudinal.   See  Longitudinal  Girder. 

Girder,  Ship's  (Strength).  That  portion  of  a  ship's 
hull  structure  which  is  composed  of  continuous,  longi- 
tudinal members,  whose  material,  location  and  con- 
nection to  other  portions  of  the  structure  are  such 
that  they  efficiently  resist  the  forces  which  tend  to 
produce  hogging  or  sagging.  The  principal  members 
falling  within  the  above  definition  are  longitudinal 
framing,  shell  plating,  inner  bottom  plating,  longitud- 
inal bulkheads  and  decks. 

Girders,  Side.   See  Stringer,  Side. 

Girder,  Wing.   See  Margin  Plate. 

Girdle.  Extra  planking  fitted  over  the  wales  in  a 
wooden  ship. 

Girtband.  Sometimes  termed  bellyband.  A  strip  of 
canvas  worked  across  the  middle  portion  of  a  sail  to 
provide  additional  strength. 

Girth.  The  distance  measured  on  any  frame  line  from  the 
intersection  of  the  upper  deck  with  the  side  around 
the  body  of  the  vessel  to  the  corresponding  point  on 
the  opposite  side. 

Gland,  Stem  Tube.   See  Stern  Tube  Gland. 

Globe  Valve.    See  Valve,  Globe. 

Glue,  Marine.    A  preparation  of  pine,  coal  tar  or 
asphaltum  pitch  used  to  fill  the  crevices  between  the 
planks  of  a  wood  deck  to  prevent  water  and  dirt  from 
leaking  through. 
Pages  804,  807. 

Goggles,  Safety.   See  Safety  Goggles. 

Gold.   Described  under  Metals. 

Gooseneck.  A  fitting  used  to  attach  and  support  a 
cargo  boom.   See  Pacific  Iron. 

A  short  piece  of  pipe,  used  as  a  ventilator,  one  end 
of  which  is  given  a  180**  bend  and  the  other  end 
attached  to  a  deck  over  an  opening  equal  to  the 
diameter  of  the  pipe.  Also  applied  to  pipes  and  fit- 
tings in  which  a  large  bend  or  curve  is  worked. 
Pages  336.  337. 

Gouge.  A  tool  with  a  half  round  cutting  edge  used  to 
cut  grooves. 

Governing.  The  process  of  controlling  automatically 
the  speed  of  the  engine  under  varying  loads. 

In  internal  combustion  engines  this  is  a  more  diffi- 
cult matter  than  in  steam  engines  because  of  the 
difference  in  character  between  the  two  power  me- 
diums involved. 

Governing  may  be  done  by  any  of  several  systems 
through  the  medium  of  mechanical  governors  such  as 
the  fly  ball,  inertia,  etc. 

Among  the  systems  employed  may  be  mentioned,  the 
^  hit  and  miss;  the  throttling  of  the  exhaust;  the 
throttling  of  the  mixture;  the  varying  of  the  quality 
of  the  mixture,  etc. 


Governor.  An  apparatus  or  mechanism  designed  to 
eliminate  great  increases  in  engine  speed  due  to  pro- 
peller emergency. 

There  are  various  types  of  governors  for  marine 
engines.  None  is  entirely  satisfactor>'  because  of 
tardy  operation. 

Modern  practice  favors  a  form  of  governor  which 
depends  upon  change  of  engine  speed  for  its  impulse. 
Governor,  Pump.  A  pressure  controlling  valve  for  gov- 
erning pumps  for  fresh  or  salt  water,  oil.  ammonia, 
air,  etc. 

Page  1043. 

Grab  Stand.  A  piece  of  apparatus  designed  to  hold  a 
drilling  machine  when  in  operation. 

Grade  Line.  An  established  reference  line  from  which 
measurements  are  taken  to  any  point. 

Grain.  A  term  applied  to  the  texture  or  fibres  of  wood. 

Grain  Measure.  A  term  used  where  the  capacity  of  a 
cargo  hold  is  measured  to  the  shell  of  the  vessel  in- 
stead of  to  the  inside  of  the  frames  or  cargo  battens. 

Grain,  Straight.  A  term  applied  where  the  grain  runs 
parallel  or  nearly  so  to  the  face  of  the  board. 

Grain,  Vertical  or  Edge.  A  term  applied  where  the 
grain  of  the  wood  is  near  or  at  right  angles  to  the 
face  of  the  board. 

Granny  Knot.    See  Knot,  Granny. 

Grapnel.  An  implement  having  four  prongs  or  hooks 
radiating  from  a  common  shank,  fitted  with  a  ring  in 
the  end  of  the  latter  and  used  as  an  anchor  for  small 
boats,  for  the  purpose  of  recovering  objects  dropped 
overboard,  for  securing  one  vessel  to  another  in  board- 
ing, or  to  make  fast  a  towline  to  a  burning  vessel, 
hooking  on  to  lines,  etc.  Also  known  as  Grappling 
Iron. 

Grapnel  Line.  A  line  bent  to  a  grapnel,  sometimes 
tailed  with  a  length  of  chain  next  to  the  grapnel  in 
order  that  it  may  not  be  burned  away  in  towing  a 
burning  vessel  or  severed  by  the  crew  in  boarding  a 
hostile  vessel. 

Grappling  Irons.    See  Grapnel. 

Grate,  Fire  Grate.  A  type  of  cast  iron  grating  made 
up  of  heavy  portable  cast  iron  bars  and  bearers  in- 
stalled in  the  furnace.  It  is  used  to  support  the  burn- 
ing fuel. 

Grate  Bars.  These  bars  support  the  fire  in  a  boiler 
furnace  and  are  usually  made  of  cast  iron.  The  bars 
are  generally  rectangular  in  cross  section  with  the 
long  side  vertical  and  somewhat  deeper  in  the  center 
than  at  the  ends.  Lugs  are  cast  on  the  sides  to  pro- 
vide an  air  space  between  bars  about  equal  to  their 
thickness  and  they  are  commonly  cast  in  pairs.  A 
shallow  groove  running  along  the  top  of  each  bar  will 
aid  in  keeping  down  the  adhesion  of  clinkers. 

The  grate  bars  are  usually  fitted  in  two  lengths  set 
to  slope  slightly  toward  the  rear  of  the  furnace  and 
are  supported  in  the  front  and  rear  by  the  furnace 
structure  and  in  the  center  by  a  bearing  bar. 

Grate  Bearer.  A  support  for  boiler  grate  bars,  usually 
made  of  cast  iron. 

Grate  Surface,  Boiler.    See  Boiler  Grate  Surface. 

Grated  Hatch.    See  Hatch,  Grated. 

Grating,  Fantail.  A  lattice  work,  made  of  wood,  fitted 
at  the  after  end  of  tug-boats.  It  is  built  about 
eighteen  inches  above  the  deck  and  extends  forward 
for  a  distance  of  about  twelve  feet.  This  grating 
forms  a  good  drainage  platform  for  stowing  hawsers 
and  towing  gear  when  they  are  not  in  use. 

Grating,  Wood.   A  lattice  work  consisting  of  two  sys- 
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terns  of  wood  bars  running  at  right  angles  to  each 
other.  One  system  is  usually  mortised  into  the  other 
to  form  a  flush  surface. 

Gratings  are  used  as  drainage  platforms  on  the 
bridges,  bath  rooms,  cold  storage  spaces,  etc.  They 
are  generally  made  up  in  sections  in  sizes  convenient 
for  handling. 

Simple  gratings  are  also  often  made  by  se- 
curing a  number  of  small  square  strips  of  wood 
together  with  bolts  or  rivets,  small  blocks  being  in- 
serted between  the  strips  in  way  of  the  rivets  to  act 
as  separators. 

Page  812. 

Gratings,  Flooring,  Hatchway,  Walkway,  Ladder  Steps. 

A  structure  of  metal  bars  so  arranged  as  to  give  a 
support  or  footing  over  an  opening,  while,  still  provid- 
ing spaces  between  the  members  for  the  passage  of 
light  and  the  circulation  of  air.  For  large  openings 
it  is  usuaUy  built  up  in  panels  of  comparatively  small 
size  grouped  on  a  supporting  frame.  For  small  open- 
ings it  may  be  made  in  one  section  of  the  proper  size. 
The  most  common  applications  for  gratings  in  marine 
construction  are  for  covering  fair-weather  and  boiler 
hatches,  floors  for  oil  fired  boiler  rooms,  walkways, 
and  galleries  in  the  engine  and  boiler  rooms,  ladder 
steps,  etc. 

One  of  the  oldest  forms  of  grating  consists  of 
metal  bars  set  on  edge,  punched  or  drilled  at  intervals, 
and  strung  on  rods  with  short  spacers  of  pipe  placed 
intercostally  between  bars  to  maintain  the  opening. 
Another  form  of  grating  consists  of  a  frame  of  flat 
bars  set  on  edge  with  holes  punched  or  drilled  at 
short  intervals  in  two  opposite  sides  to  receive  the 
ends  of  square  or  round  rods  or  flat  bars  set  on  edge. 
The  ends  of  any  of  these  types  of  closely  spaced  cross 
bars  are  turned  down  to  form  a  shoulder  and  to  fit 
the  holes  in  the  frame  bars.  The  holes  in  the  frame 
bars  are  usually  countersunk  on  the  outer  side,  allow- 
ing the  ends  of  the  grating  rods  or  bars  to  be  riveted 
up  to  a  flush  surface. 

A  light  and  strong  type  of  grating  consists  of  alter- 
nate straight  and  corrugated  or  reticuline  bars  set 
on  edge  and  solidly  riveted  together.  To  construct 
this  grating  the  corrugated  or  reticuline  bars  are 
pressed  to  shape,  after  which  they  and  the  straight 
bars  are  carefully  punched  to  templates,  then  as- 
sembled in  alignment,  and  a  heavy  rivet  formed  in 
each  hole.  This  grating  possesses  excellent  non- 
slipping  qualities  and  is  also  suitable  for  trucking. 
Pages  574,  575,  977. 

Gratings,  Fidley.  See  Fidley  Gratings. 

Gratings,  Hatch.  Gratings  usually  constructed  of  wood, 
fitted  over  hatch  openings.  They  are  particularly 
desirable  where  hatch  covers  are  removed  or  opened. 

Gratings,  Skylight.   See  Skyught  Gratings. 

Graving  Dock.  See  Dry  Dock,  Graving. 

Graving  Pieces.  Small  pieces  of  wood  fitted  into  the 
deck  where  the  surface  has  been  injured  or  decayed, 
and  where  it  is  not  deemed  feasible  or  practicable  to 
renew  the  entire  piece. 

Grease  Cup.  A  receptacle  designed  to  hold  grease  and 
used  where  a  positive  feed  is  required  for  lubricating 
machinery. 

Grease,  Launching.    See  Launching  Grease. 
Greaser.  A  member  of  a  ship's  boiler  room  force  who 

cleans  out  the  bilges  and  boiler  flues  and  performs 

other  work  of  the  lower  grade. 
Gridiron.    Heavy  sleepers  or  timbers  fastened  to  the 


tops  of  piling  at  or  near  the  bottom  of  a  river  or  har- 
bor where  there  is  a  tide.  Boats  or  scows  are  placed 
on  the  gridiron  at  high  tide  so  that  work  may  be 
done  on  their  sides  or  bottom  at  low  tide.  Scows  are 
also  placed  on  gridirons  so  that  they  will  remain  at 
the  level  while  they  are  being  loaded  or  unloaded. 

Grill  Work.   An  ornamental  lattice  work. 

Grinder.    See  Grinding  Machine. 

Grinder,  Band  Saw.    A  machine  in  which  an  abrasive 
wheel  is  used  for  sharpening  the  teeth  of  a  band  saw. 

Grinding  Machine.  A  machine  employing  an  abrasive 
wheel  for  any  kind  of  grinding,  such  as  sharpening 
or  forming  tools,  truing  machine  centers,  finishing 
machine  surfaces,  etc.  Grinding  machines  are  gen- 
erally electric  motor  or  belt  driven,  but  pneumatic 
machines  are  built  in  both  the  portable  and  bench 
types. 
Pages  728,  734. 

Grinders.   Men  who  remove  excess  material  by  means 
of  an  emery  wheeL 

Grindstone.    An  abrasive  wheel   generally   used  for 
sharpening  wood  working  tools. 

Gripe.   A  curved  piece  of  timber  joining  the  forward 
end  of  the  keel  and  the  lower  end  of  the  cutwater. 

Gripe,  Release.    Fittings  and  chain  assembled  together 
for  holding  purposes  which  can  be  easily  parted  at  a 
moment's  notice. 
Page  688. 

Gripes,  Boat.  An  arrangement  for  holding  small  boats 
securely  in  their  stowage  chocks.  They  are  made  up 
of  lashings  or  chains  fitted  on  one  end  with  a  turn- 
buckle  or  pelican  hook  and  a  shackle  for  attachment 
to  a  pad  eye  on  the  deck  and  on  the  other  end  with  a 
flat  bar  hook  for  attachment  to  the  gunwale  of  the 
boat. 
Page  688. 

Grommet.    A  ring  of  fibre  usually  soaked  in  red  lead 

or  some  other  packing  material  and  used  under  the 

heads  of  bolts  and  nuts  to  preserve  tightness.  Also 

applied  to  washers  or  eyelets  of  metal. 
Gross  Tonnage.   See  Tonnage,  Gross. 
Ground  Tackle.  A  general  term  for  all  anchors,  cables, 

buoys,  ropes,  purchases,  etc.,  used  in  the  operation 

of  mooring  and  unmooring  a  ship. 
Gudgeons,  Rudder.    Lugs  cast  or  forged  on  the  stern 

post  for  the  purpose  of  hanging  and  hinging  the 

rudder.    They  are  bored  to  form  a  bearing  for  the 

rudden  pintles  and  are  usually  bushed  with  a  lignum 

vitae  or  white  metal  bearing  surface. 
Guess  Warp.  A  hawser  carried  out  in  a  small  boat  and 

bent  to  a  distant  fixed  object  in  order  to  warp  the 

vessel  toward  it. 
The  name  originated  from  the  necessity  of  having 

to  judge  the  distance  by  the  eye. 
Gun,  Life  Saving.   See  Line  Throwing  Gun. 
Gun  Tackle.    A  purchase  consisting  of  two  single 

blocks  and  a  length  of  rope. 
Gunboat.    A  war  vessel  designed  principally  for  use 

on  a  foreign  station.   Its  principal  characteristics  are 

moderate  displacement,  moderate  speed,  good  cruising 

radius,  moderate  draft,  light  battery,  comfort  for  the 

personnel,  and  robust  construction. 
Gunwale.    A  term  applied  to  the  line  w^here  an  upper 

deck  stringer  intersects  the  shell. 
Gunwale  Bar.   A  term  applied  to  the  bar  con. 

stringer  plate  on  a  weather  deck  to  the  sheer  strake. 
Gunwale,  Bridge.    The  line  where  the  bridge  deck 

stringer  intersects  the  shell. 
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Gunwale,  Forecastle.  The  intersection  of  the  fore- 
castle deck  stringer  with  the  shell. 

Gunwale,  Poop.  The  line  where  the  poop  deck  stringer 
intersects  the  shell. 

Gunwale,  Quarter  Deck.  The  line  where  the  quarter 
deck  intersects  the  shell. 

Gunwale,  Rounded.  A  term  applied  where  the  shell 
and  frames  are  rounded  into  a  deck. 

Gunwale  Stringer.   See  Stringer,  Gunwale. 

Gusset;  Gusset  Plate.  A  term  applied  to  a  horizontal 
bracket.  It  is  used  as  additional  attachment  for  strong 
hold  beams  to  stringers,  the  bottom  of  side  frames,  to 
the  tank  top,  etc. 

Guys.  Wire  or  hemp  ropes  or  chains  to  support  booms, 
davits,  etc.,  laterally.  They  may  consist  of  single  lines 
or  purchases,  leading  from  the  davit  head  or  boom 
end  to  the  deck.  In  the  case  of  single  lines  they  are 
either  lashed  to  eyes  or  rings  or  else  fitted  with  turn- 
buckles  and  hooked  or  shackled  to  deck  connections. 
Guys  are  employed  in  pairs.  Where  a  span  is  fitted 
between  two  booms  or  davits  one  pair  only  is  required 
for  the  two.  Guys  to  booms  that  carry  sails  are  some- 
times known  as  backropes. 

Gypsy.  A  small  auxiliary  drum  usually  fitted  on  one  or 
both  ends  of  a  winch  or  windlass.  The  usual  method 
of  hauling  in  or  slacking  off  on  ropes  with  the  aid 
of  a  gypsy  is  to  take  a  couple  of  turns  with  the  bight 
of  the  rope  around  the  drum,  and  to  take  in  or  pay 
out  the  slack  of  the  free  end. 

Gyroscope.  Strictly,  any  rotating  mass.  Usually  a 
wheel  so  constructed  as  to  demonstrate  or  utilize 
gyroscopic  action.-   By  gyroscopic  action  of  a  spin- 


Effect  of  weight :  Effect  of  weight : 


Wheel  turns  about  hori-      Continuous   slow  "Preces- 
zontal  axis.  sion"  about  vertical  axis. 

ning  mass  is  meant  its  strong  resistance  to  forces 
tending  to  change  the  plane  of  its  rotation,  and  a 
second  action  known  as  precession.  Precession  is  the 
motion  of  a  spinning  body  under  the  actio"  of  /(jfC^s 


tending  to  change  its  plane  of  rotation.  Precessional 
motion  occurs  slowly  about  an  axis  perpendicular  to 
the  applied  force.    The  illustration  will  make  this 
clear. 
Page  1094. 

Gyroscopic  Compass.    See  Compass,  Gyroscopic. 
Gyroscopic  Stabilizer.   See  Stabilizer,  Gyroscopic 
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Hack  Saw.   See  Saw,  Hack. 

Half  Breadth  Plan.   See  Lines,  Plan. 

Half  Hitch.  A  hitch  formed  in  the  end  of  a  rope  by 
passing  the  end  around  the  standing  part  and  then 
bringing  it  up  through  the  bight. 

Halyards.  Light  lines  used  in  hoisting  signals,  flags, 
etc.  Also  applied  to  the  ropes  by  which  gaffs,  sails 
or  yards  are  hoisted. 

Hambroline.  A  cord  of  three  yarns,  approximately 
the  same  size  and  yardage  as  Roundline.  It  is  used 
for  serving,  worming,  etc.,  but  is  of  an  opposite  twist 
from  Roundline. 

Hammer,  Calking.  A  hammer  used  in  the  hand  calk- 
ing of  plates,  shapes,  etc. 

Hammer,  Plying.   A  type  of  hand  riveting  hammer. 

Hammer,  Pneumatic.  The  pneumatic  hammer  is  a 
combination  of  a  cylinder,  a  reciprocating  piston  or 
plunger,  a  valve  for  automatically  controlling  the 
movements  of  the  plunger,  and  a  throttle  valve  for 
regulating  the  flow  of  air  to  the  hammer  from  the 
supply  pipe.  Pneumatic  hammers  are  made  in  a 
variety  of  designs,  some  being  intended  especially 
for  riveting,  and  others  for  such  operations  as  chip- 
ping, calking,  or  scaling. 

Hammer,  Power  Forging.  A  machine  which,  by  means 
of  a  crank  or  eccentric,  by  steam  or  by  compressed 
air  against  a  piston  in  a  cylinder,  imparts  a  vertical 
motion  to  a  hammer  .or  ram  die.  Such  hammers  are 
made  with  single  frame  or  double  frame,  and  are 
known  as  Motor  Driven,  Belt  Driven,  Pneumatic, 
Steam,  and  Steam  Hydraulic. 

In  the  Helve  Type  the  arm  or  helve  moves  through 
an  arc,  the  hammer  or  die  striking  the  work  when 
near  a  horizontal  position. 
Pages  735,  747,  750. 

Hammer,  Set.  A  hammer  used  in  bringing  a  shape  or 
frame  bar  to  its  final  shape  on  the  bending  slab. 

Hammer,  Riveting.    See  Riveting  Hammer. 

Hammer  Runners.  Men  who  operate  power  hammers 
that  make  large  forgings. 

Hammock.  A  rectangular  canvas  article  suspended 
from  hooks  attached  to  the  vessel's  deck  beams  or 
other  structure.  It  is  used  for  berthing  seamen 
aboard  ship.  Of  late  years  it  has  been  superseded  to 
some  extent  by  fixed  berths  of  various  types. 

Hammock.  A  term  applied  to  a  swinging  canvas  bed 
principally  used  on  war  ships.  The  hammocks  are 
hung  from  hooks  attached  to  deck  beams  and  arc  taken 
down  and  stowed  away  during  the  day  time. 

Hammock  Berthing.  A  term  applied  to  compartments 
used  for  storage  of  hammocks. 

Hanmiock  Cloths.  The  canvas  covering  fitted  for  the 
protection  of  the  hammocks. 

Hamper,  Top  Hamper.  Articles  of  outfit,  especially 
spars,  rigging,  etc.,  above  the  deck.  While  ordinarily 
indispensable,  they  are  in  certain  emergencies  botii  a 
source  of  danger  and  an  inconvenience. 

Hand  Bending  Machine,  Portable.    A  light  type  of 
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bending  press  mounted  on  small  wheels  for  moving 

about  a  yard  or  shop. 
Hand  Glue  Press.   A  form  in  which  a  wood  frame  or 

object  to  be  glued  together  is  held  or  compressed 

until  the  glue  is  hard  and  set. 
Hand  Pump.   See  Pump,  Hand. 

Hand  Spike.  A  round  bar  or  lever  of  hard  wood  which 
is  placed  horizontally  in  the  head  of  a  capstan  to  push 
against  in  order  to  revolve  the  capstan.  A  lever  for 
moving  heavy  weights. 

Hand  Wheels.  Wheels  for  operating  machinery,  valves, 
doors,  etc.,  by  hand. 
Page  608. 

Handy  Man.  A  workman  who  performs  a  variety  of 
work  pertaining  to  several  trades  in  which  the  amount 
of  work  belonging  to  any  of  the  trades  does  not  war- 
rant the.  assigning  of  individual  tradesmen  to  do  it. 

Hank.  A  ring  of  rope,  wood,  or  iron  that  slides  on 
a  stay  and  to  which  the  luff  of  a  staysail  is  seized. 

Harbor  Deck.   See  Deck,  Harbor. 

Hard  Steel.   See  Steel  and  Iron. 

Harness.  A  term,  now  practically  obsolete,  for  the 
furniture  of  a  vessel. 

Harness  Cask.  A  large  tub  used  to  contarn  the  salted 
provisions  intended  for  immediate  consumption. 

Harpoon.  A  long  shanked,  barb-pointed  spear  or 
javelin  used  to  strike  whales  or  other  large  fish. 

Hatch.  The  American  Bureau  of  Shipping  requires 
that  all  openings  in  decks  or  complete  tiers  of  beams 
are  to  be  framed  so  as  to  provide  efficient  support 
and  attachment  to  the  ends  of  the  half  beams  by 
means  of  tie  plates  and  efficient  fore  and  aft  carlings 
or  coamings. 

Cargo  and  other  Hatchways  on  the  exposed  or 
weather  portions  of  the  Freeboard  Deck  and  of  such 
exposed  portions  of  the  decks  of  superstructures  as 
are  situated  forward  of  the  midship  half  length,  are 
to  have  coaming  plates  not  less  than  24  inches  in 
height;  they  are  to  extend  to  the  bottom  of  the 
beams  and  are  to  be  riveted  to  them  and  to  the  hatch- 
way end  beams.  Coamings  on  other  parts  of  the 
weather  decks  of  superstructures  may  be  18  inches 
high.  The  connection  to  the  deck,  tie  or  'thwartship 
plates  is  to  be  made  with  an  agle  bar  of  not  less 
thickness  than  the  coaming  plates  and  having  solid 
welded  corners  ;  where  a  wood  deck  is  laid,  the  ver- 
tical flange  of  this  bar  is  to  stand  half  an  inch  above 
the  wood  deck  and  is  to  be  flush  riveted.  The  thick- 
ness of  coaming  plates  is  not  to  be  less  than  .34"  in 
Vessels  not  exceeding  100  feet  in  length,  and  not  less 
than  .44"  in  Vessels  of  200  feet  length  and  above;  the 
thickness  for  Vessels  of  intermediate  lengths  may  be 
obtained  by  interpolation.  Where  hatchways  exceed 
10  feet  in  length  and  the  coamings  are  required  to  be 
24  inches  high,  the  coamings  are  to  be  stiffened  by 
bulb  angles  or  their  equivalent,  placed  about  10  inches 
below  the  top  of  the  coaming;  the  depth  of  the  bulb 
angle  is  not  to  be  less  than  4  inches  in  Vessels  not 
exceeding  100  feet  in  length,  and  not  less  than  7 
inches  in  Vessels  200  feet  length  and  above ;  the  depths 
for  intermediate  lengths  may  be  obtained  by  interpo- 
lation; the  hatch  cleats  are  to  be  riveted  to  the  bulb 
angle.  Coamings  which  are  more  than  30  inches  and 
not  more  than  36  inches  in  height  are  to  have  efficient 
brackets  or  stays  from  the  horizontal  bulb  angle  to 
the  deck,  not  more  than  10  feet  apart;  where  the 
height  exceeds  36  inches  the  framing  and  supports 
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must  provide  equivalent  strength  and  stiffness.  Hatch- 
way coamings  are  to  be  of  sufficient  strength  to  act  as 
efficient  deck  girders  between  the  points  of  support. 
Heavy  convex  or  patent  moldings  are  to  be  fitted  on 
the  upper  edges  of  the  coamings,  and  the  lower  edges 
are  to  be  flanged  or  provided  with  other  suitable  pro- 
tection. 

Hatch  beams  and  fore  and  afters  are  to  be  so  spaced 
that  the  unsupported  length  of  the  hatch  covers  does 
not  exceed  4  feet  6  inches  in  hatchways  which  re- 
quire to  have  24-inch  coamings  under  par.  2,  nor  5 
feet  6  inches  in  those  for  which  18-inch  coamings' are 
permitted.  The  arrangement  of  the  supports  is  not 
to  be  less  effective  than  required  in  this  and  follow- 
ing paragraphs;  the  proposed  arrangements  for  all 
hatchways  are  in  all  cases  to  be  submitted  for  ap- 
proval. Wood  hatch  covers  are  to  be  solid  and  not 
less  than  2V2*  thick;  the  hatch  rests  are  to  be  at  least 
lYz*  wide,  and  where  necessary  are  to  be  beveled  so 
as  to  provide  solid  bearing  surface  of  not  less  than 
that  amount.  Cleats  are  to  be  efficient  and  spaced 
not  more  than  24  inches  center  to  center  from  end 
cleats  placed  not  more  than  6  inches  from  the  hatch- 
way corners.  Satisfactory  battening  arrangements 
are  to  be  provided  for  all  weather  deck  hatchways. 

Beams  without  fore  and  afters  are  to  be  of  the 
sizes  given  in  Table  A  where  24-inch  coamings  are 
required  and  are  to  be  so  spaced  that  the  unsupported 
length  of  hatch  cover  does  not  exceed  4  feet  6  inches. 
They  may  be  of  the  sizes  given  in  Table  B  where 
18-inch  coamings  are  permitted,  and  may  be  so  spaced 
that  the  unsupported  length  of  hatch  cover  does  not 
exceed  5  feet  6  inches.  Beams  with  fore  and  afters 
are  not  to  be  spaced  more  than  10  feet  centers;  the 
sizes  of  beams  and  fore  and  afters  are  to  be  as  re- 
quired by  Table  A  where  24-inch  coamings  are  re- 
quired by  par.  2,  and  as  required'  by  Table  B  where 
18-inch  coamings  are  permitted.  The  top  angle 
mountings  are  not  to  be  recessed  to  form  bearers  for 
the  fore  and  afters  but  arc  to  be  fitted  in  a  fair  line 
across  the  beam. 

Angle  mountings  on  the  upper  edges  of  beams  and 
steel  fore  and  afters  are  to  extend  to  the  extreme 
ends  ni  all  cases  and  the  ends  of  the  web  plates  are 
to  be  flushed  up  on  each  side  by  doubling  plates; 
having  the  same  thickness  as  the  angle  bars  and  at 
least  7  inches  wide.  Steel  fore  and  afters  are  to  have 
bearing  pieces  of  heavy  angle  bars  on  their  lower 
edges,  in  way  of  each  hatch  beam  which  they  cross. 
Wood  fore  and  afters  are  to  be  made  of  well  sea- 
soned timber,  free  from  rot,  sap  and  shakes;  they  are 
to  have  steel  shoes  at  least  7"  x  .5"  at  each  end,  and 
plate  bearing  pieces  at  least  9"  x  5"  in  way  of  each 
hatch  beam  which  they  cross. 

All  carriers  for  beams  and  fore  and  afters  are  to  be 
steel  and  are  to  be  fitted  as  close  to  the  sides  and 
throat  of  the  hatch  beams  and  fore  and  afters  as  is 
practicable.  The  bearing  surface  is  not  to  be  less  than 
3  inches  and  carriers  made  of  angle  bars  are  not  to  be 
less  than  .50"  thick.  The  carriers  for  beams  are  in  all 
cases  to  overlap  the  hatchway  coaming  angle.  All 
carriers  arc  to  be  solid  or  are  to  have  not  less  than 
two  %-inch  rivets  under  the  bearing  surface.  Where 
fore  and  afters  extend  across  hatch  beams,  efficient 
clips  are  to  be  fitted  on  top  of  the  beams  to  keep  them 
in  position. 

Cargo,  coaling  and  other  such  openings  in  the  Free- 
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board  Deck,  where  protected  by  erections  which  arc 
not  fully  enclosed,  are  to  have  coamings  at  least  9 
inches  in  height  and  are  to  have  covers,  beams,  and 
arrangements  for  battening  down  as  effective  as  those 
required  for  cargo  hatchways  which  may  have  18- 
inch  coamings  under  par.  2.  Flush  bunker  scuttles  of 
the  bayonet  type  may  be  fitted  in  spaces  which  are 
always  accessible. 

Cargo  openings  in  decks  below  the  Freeboard  Deck 
or  within  fully  enclosed  superstructures  are  to  be 
framed  with  carlings  and  beams  of  sufficient  strength; 
hatch  beams  and  fore  and  afters  may  be  of  the  sizes 
given  in  Table  A  where  the  height  of  'tween  decks 
does  not  exceed  8  feet;  where  the  'tween  deck  height 
is  greater,  the  sizes  are  to  be  suitably  increased. 

Mast  Openings  on- weather  and  wedging  decks  are 
to  have  coamings  formed  of  bulb  plate  and  angle,  or 
a  bulb  angle  riveted  to  mast  partners  or  plating;  the 
height  of  the  coamings  is  to  be  one-third  the  diameter 
of  the  mast  or  8 inches  whichever  is  the  less.  In  all 
cases  where  beams  are  cut,  efficient  carlings  are  to  be 
fitted. 

Engine  and  Boiler  Openings  in  the  Freeboard  Deck 
are  to  be  protected  by  superstructures  and  enclosed  by 
efficient  steel  or  iron  trunk  casings,  extending  to  at 
least  6  feet  above  the  superstructure  deck.  The  plat- 
ing is  to  be  from  .20"  to  .38"  thick,  efficiently  stiffened 
with  angles  or  tee  bars  about  24  inches  apart  with  .20" 
plating,  gradually  increasing  to  about  48  inches  pitch 
with  .38"  plating;  the  stiffeners  are  to  be  fitted  in 
line  with  the  beams,  and  are  to  be  of  the  sizes  given 
in  the  Bureau's  bulkhead  tables. 

Coamings  at  least  .44"  thick  and  15  inches  high,  are 
to  be  fitted  round  casings  on  tHe  exposed  or  weather 
portions  of  superstructure  decks  and  within  super- 
structures which  are  not  fully  enclosed.  Doors  in  such 
exposed  casings  are  to  be  of  iron  or  steel,  capable  of 
being  closed  and  fastened  from  either  side  of  the 
casing,  and  the  door  sills  are  to  be  at  least  15  inches 
above  the  deck.  The  upper  part  of  casings  is  to  be 
efficiently  tied  by  beams  and  plating,  and  the  base  of 
the  casings  is  to  be  efficiently  supported  by  stanchions, 
etc.  In  small  Vessels  and  in  special  cases  the  above 
requirements  may  be  modified  on  submission  of  de- 
tailed plans.  Where  it  is  impossible  to  protect  ma- 
chinery casings  by  superstructures  or  houses  on  the 
Freeboard  Deck,  the  proposed  arrangements  are  to  be 
specially  submitted,  and  are  to  provide  ample  strength 
and  protection  to  the  openings.  Machinery  openings 
in  all  decks  are  to  be  kept  as  small  as  practicable;  as 
many  plated  through  beams  as  possible  are  to  be 
fitted  at  each  deck.  Strong  steel  casings  are  to  be 
fitted  round  all  deck  openings  in  way  of  coal,  cargo, 
and  passenger  spaces.  Special  care  is  to  be  taken  to 
adapt  the  arrangements  of  casings,  through  beams,  and 
pillars  in  the  machinery  space  to  the  necessity  for 
providing  sufficient  rigidity  to  the  hull  structure. 

Engine  room  skylights  are  to  be.  of  substantial  make 
of  wood,  iron  or  steel  and  properly  secured;  all  fidley 
gratings  and  other  openings  on  top  of  casings,  are  to 
have  efficient  covers,  and  hatchways  are  to  have  satis- 
factory battening  arrangements. 

Permanent  Companion  Ways  in  exposed  positions 
on  weather  decks  are  to  he  covered  by  strong  steel 
hoods,  riveted  to  tie  plates  or  deck  plating. 
Hatch  or  Hatchway.  An  opening  in  a  deck  through 
which  cargo  may  be  handled,  machinery  or  boilers 


installed  or  removed,  and  access  obtained  to  the  decks 
and  holds  below. 
Page  817. 

Hatch,  After.  A  term  applied  to  the  deck  openings 
aft  of  the  midship  portion  of  a  vessel. 

Hatch  Bar.  A  term  applied  to  flat  bars  used  for  se- 
curing and  locking  hatch  covers. 

Hatch  Battens.  A  term  applied  to  the  flat  bars  used 
to  fasten  and  make  tight  the  edges  of  the  tarpaulins 
that  are  placed  over  hatches.  The  batten  and  edge 
of  the  tarpaulin  are  wedged  tightly  in  closely  spaced 
cleats. 

Hatch  Beams.  A  term  applied  to  the  portable  beams 
fitted  to  the  coamings  for  the  purpose  of  supporting 
the  hatch  covers.  The  ends  of  these  beams  receive 
hard  usage  in  shipping  and  unshipping  and  should  be 
reinforced  at  these  points  by  doubling  strips. 
Pages  379,  412,  418,  422,  559,  560,  561. 

Hatch,  Boiler.  A  hatch  fitted  over  the  boiler  room 
through  which  the  smoke  stack  passes.  Iron  grating  is 
usually  fitted  around  the  stack  for  ventilation  but  steel 
covers  that  can  be  closed  in  heavy  weather  should  also 
be  fitted.  This  hatch  should  be  made  large  enough  to 
provide  for  the  installation  or  removal  of  the  boilers. 

Hatch,  Booby.  An  access  hatch  leading  from  a  weather 
deck  to  the  quarters.  A  small  companion  readily 
removable  in  one  piece.  A  wooden  hood-like  cover- 
ing, for  a  hatch,  fitted  with  a  sliding  top. 

Hatch,  Cargo.    A  term  applied  to  the  deck  openings 
leading  to  the  cargo  holds. 
Pages  559,  560.  561,  562,  563. 

Hatch  Carlings.  Fore  and  aft  girders  running  under 
the  coamings  at  the  sides  of  hatches  to  which  the 
partial  or  half  deck  beams  are  attached. 

Hatch  Carrier.  A  term  applied  to  the  supports  attached 
to  the  hatch  coamings  which  take  the  ends  of  fore  and 
afters  and  cross  beams. 
Pages  379,  412,  418,  422.  559.  560,  561. 

Hatch,  Ceiling.  An  opening  in  the  hold  ceiling  fitted 
with  a  cover  that  can  be  removed  when  the  cargo  is 
taken  out.  The  object  of  these  hatches  is  to  provide 
access  to  the  sides  and  bottom  for  cleaning  and 
repairs. 

Hatch  Cleats.  A  term  applied  to  the  cHps  attached 
to  the  outside  of  the  hatch  coamings  for  the  purpose  of 
holding  the  hatch  battens  and  edges  of  the  tarpaulin 
covers. 

Hatch,  Coaling.    An  opening  in  the  deck  provided  for 
the  purpose  of  filling  the  coal  bunkers.    A  trunk  or 
casing  is  fitted  from  the  upper  opening  to  the  top  of 
the  coal  bunker. 
Page  558. 

Hatch  Coaming.    See  Coaming.  Hatch. 

Hatch  Covers.  Covers  for  closing  up  the  top  of  hatch- 
ways, usually  made  of  wood  planks  and  in  sections 
that  can  be  handled  by  the  crew.  When  made  of  wood 
one  or  more  tarpaulins  are  stretched  over  them  to  keep 
out  the  rain  and  sea. 

Watertight  covers  made  of  steel  plates  are  also  in 
use,  but  they  are  more  or  less  in  the  way  when  the 
cargo  is  being  handled. 

Hatch,  Crank.  A  term  applied  to  the  hatch  over  the 
engines  in  a  paddle  wheel  steamer. 

Hatch  End  Beam.  A  term  applied  to  the  deck  beam 
at  the  fore  or  after  end  of  a  hatchway.  Where  the 
hatchway  does  not  stop  at  a  deck  beam  an  end  beam 
may  be  fitted  under  the  coaming  or  the  coaming  may 
be  produced  down  to  form  an  end  beam. 
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Hatch,  Engine.  A  hatch  fitted  over  the  engine  room. 
It  is  usually  provided  with  a  skylight  having  hinged 
covers  that  can  be  operated  from  below.  The  hatch 
should  be  made  large  enough  to  provide  for  the  in- 
stallation or  removal  of  the  engine. 

Hatch,  Expansion.  A  term  applied  to  hatches  with 
high  coamings  fitted  on  oil  tankers  for  the  purpose  of 
allowing  space  for  expansion  of  the  oil. 

Hatch,  Fore.  A  term  applied  to  the  deck  openings  for- 
ward of  the  midship  portion  of  a  vessel. 

Hatch,  Grated.  A  term  applied  where  the  top  of  the 
hatch  is  fitted  with  a  wood  or  steel  grating. 

Hatch  Gratings.   See  Gratings,  Hatch. 

Hatch,  Main.  A  term  applied  to  one  of  the  principal 
cargo  hatches. 

Hatch  Rests.   A  term  applied  to  the  shelf  fitted  at  the 
top  of  coamings  for  the  purpose  of  supporting  the 
edges  of  the  hatch  covers. 
Pages  418,  558,  559,  560,  561. 

Hatch  Strong  Back.  A  portable  beam  fitted  in  a  hatch- 
way for  the  purpose  of  lifting  heavy  weights  as  a 
beam  fitted  over  the  engine  in  the  engine  hatch  for 
Hfting  cylinder  covers,  etc.  The  portable  hatch  beams 
fitted  to  the  coamings  to  provide  supports  for  the 
hatch  covers  are  sometimes  called  strongbacks. 

Hatch,  Upper,  Main,  Lower,  etc..  Deck.  An  opening 
for  access  or  cargo  handling  in  any  deck  is  usually 
given  the  name  of  the  deck  on  which  it  is  situated  as 
Upper  Deck  Hatch. 

Hatch,  Watertight.    A  term  appHed  where  the  hatch 
is  fitted  with  a  steel  watertight  cover.    The  bearing 
edges  of  the  cover  are  fitted  with  strips  of  rubber 
which  are  compressed  down  on  to  the  coaming  by  dogs. 
Pages  558,  559. 

Hatch,  Wood.  A  term  applied  where  the  side  framing 
of  the  hatch  is  made  of  wood. 

Hatchway  Gratings.   See  Gratings. 

Hatchway  Trunk.  A  term  applied  where  the  space  be- 
tween a  lower  and  the  hatch  or  hatches  above  it  are 
enclosed  by  a  casing. 

Hawse  Bag.    Sec  Jackass. 

Hawse  Pipes.  Tubes  leading  the  anchor  chain  from 
the  deck  on  which  the  windlass  is  located  down  and 
forward  through  the  vessel's  bow  plating. 

Hawse  pipes  are  generally  of  cast  iron  or  cast  steel. 
They  are  of  heavy  scantling  and  sometimes  made  in 
two  or  more  parts  to  facilitate  construction.  At  the 
upper  and  lower  ends  they  terminate  in  bolsters  of 
sufficient  radius  to  prevent  the  nipping  or  undue 
abrasive  action  of  the  chain. 

The  American  Bureau  of  Shipping  specifies  that 
Hawse  Pipes  are  to  be  of  ample  size  and  strength; 
they  arc  to  have  full  round  flanges  and  the  easiest 
possible  lead,  in  order  to  minimize  the  nip  on  the 
cables;  they  are  to  be  secured  to  thick  or  double 
plating  by  rivets  spaced  not  more  than  7  diameters; 
when  in  position  they  are  to  be  thoroughly  tested  for 
watertightness  by  means  of  a  hose,  in  which  the 
water  pressure  should  not  be  less  than  30  lbs.  per 
square  inch.  Hawse  pipes  for  stockless  anchors  are 
to  provide  ample  clearances;  the  anchors  are  to  be 
shipped  and  unshipped  so  that  the  Surveyor  may  be 
satisfied  that  there  is  no  risk  of  the  anchor  jamming 
in  the  hawse  pipe. 

Page  529. 

Hawse  Timbers.  A  term  applied  to  the  vertical  frame 
timbers  in  the  bow  of  a  wood  ship  in  the  way  of  a 
hawse  hole  or  pipe. 
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Hawser.  A  large  rope,  either  fibre  or  wire,  used  for 
warping,  towing,  mooring,  etc. 

Hawser,  Port.    See  Port  Hawser. 

Hawser  Reel.  A  heavy  reel  for  the  stowage  of  hawsers 
when  not  in  use.  In  its  simplest  form  it  consists  of  a 
cylindrical  body  on  which  the  hawser  is  wound.  At 
each  end  a  disc  shaped  guard  is  fitted  to  keep  the 
hawser  in  place.  Hawser  reels  are  sometimes  mounted 
on  frames  and  fitted  with  friction  brakes  with  which 
to  control  the  paying  out  of  the  rope. 

Hawser  Rope.   See  Rope,  Hawser. 

Head  of  the  Bowsprit.   The  forward  end. 

Head  of  Keel.    See  Forefoot. 

Head  of  a  Ship.  The  fore  end  formerly  fitted  up  for 
the  accommodation  of  the  crew.  A  vessel  is  trimmed 
by  the  head  when  drawing  more  water  forward  and 
less  aft  than  contemplated  in  her  design. 

Head-Board.  A  piece  of  timber  connecting  the  end  of 
the  bob-stay  with  the  top  of  the  stem. 

Head  Sails.  The  sails  forward  of  the  foremast.  These 
are  triangular  fore  and  aft  sails  termed  in  general 
jibs  and  stay  sails. 

Heads.  The  upper  portions  of  wood  frames.  Also 
used  to  designate  seamen's  toilets. 

Header.  A  box  or  pipe,  usually  of  rectangular  cross 
section  and  having  either  a  straight  or  sinuous  form, 
into  which  the  ends  of  the  tubes  in  water  tube  boilers 
are  expanded.  A  pipe  or  casting  into  which  several 
smaller  pipes  are  lead. 

Also  the  top  piece  of  a  door  frame  or  window 
frame. 

Header,  Window  Frame.  The  horizontal  piece  at  the 
top. 

Headledge.  A  term  applied  to  the  forward  or  after 
end  coaming  of  a  hatch.  This  term  is  more  frequently 
used  in  connection  with  wood  coamings. 

Heat  Insulation.   See  Insulation,  Heat. 

Heater,  Boiler  Feed  Water.  See  Boiler  Feed  Water 
Heater. 

Heater,  Fuel  Oil.   See  Fuel  Oil  Heater. 
Heater,  Rivet.    See  Rivet  Heater. 

Heating  System.  A  system  of  piping  and  radiators  or 
pipe  coils  designed  for  heating  the  enclosed  spaces  and 
quarters  of  a  vessel  during  cold  weather.  Steam  is 
usually  used  to  supply  the  warmth  but  hot  water  in- 
stallations have  been  made  in  special  cases. 
Pages  612,  613. 

Heater  or  Heater  Boy.   A  boy  who  operates  forges  to 

heat  rivets  for  the  riveters. 
Heating  Surface,  Boiler.    See  Boiler  Heating  Surface. 
Heating  Tongs.    Long  handled  tongs  used  by  rivet 

heaters  to  place  rivets  in  the  forge  and  withdraw  them 

when  heated  for  driving. 
Heave.  To  haul;  to  cast  or  hurl;  as,  to  heave  the  lead, 

to  heave  a  line.   The  alternate  rising  and  falling  of  a 

vessel  in  a  seaway. 
Heave-handsomely.  A  command  to  proceed  slowly  and 

carefully  when  pulling  in  the  anchor  chain. 
Heave-round.  A  term  used  on  shipboard  as  a  command 

to  start  pulling  in  the  anchor  chain. 
Heaver.    A  wood  bar  used  as  a  lever;  a  sailmakers' 

tool  consisting  of  a  fluted  tapering  metal  pin  fitted  with 

a  handle  at  right  angles  to  the  pin  similarly  to  an 

auger. 

Heave-To.  To  bring  a  sailing  ship  into  such  a  position 
that  the  wind  produces  no  headway. 
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To  stop  the  engines  of  a  ship  and  lie  without  head- 
way. 

Heaving  Line.  A  small  line  bent  to  a  hawser,  the  loose 
end  thrown  ashore  and  caught  for  the  purpose  of  haul- 
ing one  end  of  the  hawser  to  the  wharf  for  making 
fast. 

Heaving  the  Lead.  Taking  soundings  with  a  lead  and 
line. 

Heavy  Duty  Drill.   See  Drilling  Machine. 
Heavy  Oil  Engines.    See  Engine,  Diesel  and  Hot 
Bulb. 

Heel.  The  inclination  of  a  ship  to  one  side,  caused  by 
wind  or  wave  action. 

Heel  Knee.  A  bar  bent  to  a  right  angle  or  V-shape 
for  the  purpose  of  securely  connecting  the  bottom  of 
the  stern  post  to  the  keel. 

Heel  of  a  Keel.   The  extreme  after  end  of  the  keel. 

Heel  Piece.  A  bar  about  three  feet  long  serving  as  a 
connecting  piece  for  the  ends  of  frames,  whose  ends 
butt  together.  The  flange  of  the  heel  bar  is  reversed 
from  those  of  the  frames  it  connects. 

Heeling.  Hauling  a  vessel  over  on  her  side  for  cleaning 
and  painting;  careening;  causing  a  vessel  to  list  to 
one  side  by  shifting  weights  on  board  for  the  purpose 
of  ascertaining  her  center  of  gravity. 

Helm.  A  term  applied  to  the  tiller,  wheel  or  steering 
gear,  and  also  to  the  rudder.  It.  indicates  the  control 
of  the  maneuvering  or  steering  gear  as  in  the  term 
"Port  the  helm,'*  and  again  the  position  of  the  rudder 
in  the  expression  "Lee  helm." 

Helm  Port.  A  term  applied  to  the  hole  in  the  counter 
of  a  vessel  through  which  the  rudder  stock  passes. 

Helpers.  Men  who  assist  skilled  workmen  in  any  trade. 
In  most  trades  they  are  merely  assistants  performing 
the  heavier  work  requiring  no  particular  skill  and 
continue  as  such,  but  in  some  trades  they  are  ex- 
pected to  learn  the  trade. 

Helve  Hanuner.   See  Hammer,  Power  Forcing. 

Hemp  Rope.    See  Rope,  Hemp. 

High  Speed  Steel.    See  Steel  and  Iron. 

Hinge.  A  fitting  used  to  join  doors,  covers  or  parts 
to  partitions  or  other  parts  and  so  constructed  that 
the  door  or  movable  part  is  free  to  swing  or  turn  on 
the  fitting.    Also  called  butts. 

Hitch.  A  term  applied  to  a  variety  of  methods  of 
bending  a  line  to  a  post,  spar,  or  ring  so  that  it  may 
be  readily  detached. 

Hogged.  Permanently  deformed  by  the  action  of  hog- 
ging forces. 

Hogging.  A  distortion  of  a  vessel's  form  in  which  the 
bow  and  stern  drop  below  their  normal  position  rela- 
tive to  the  midship  portion  of  the  vessel.  Structural 
weakness,  grounding,  or  improper  loading  may  result 
in  this  condition. 

Hoist.  To  raise  or  elevate  by  man  power  or  by  the 
employment  of  mechanical  appliances  such  as  cranes, 
derricks,  shear  legs,  tackles,  differential  blocks,  etc.; 
any  device  employed  for  lifting  weights. 

Hoist,  Electric.  Any  type  of  device  in  which  the 
power  for  raising  weights  is  furnished  by  an  electric 
motor. 

Hoist,  Marine  Railway.  A  winch  or  windlass  located  at 
the  head  of  the  tracks  for  taking  in  or  letting  go 
the  rope  or  chain  used  for  raising  or  submerging  the 
cradle. 

Hoist,  SteaoL  Any  type  of  device  in  which  the  power 
for  raising  weights  is  furnished  by  a  steam  engine. 


Hoisting  Crew.  Men  who  have  the  care  of  getting  on 
board  ship  and  securing  in  their  proper  places  any 
heavy  weights  requiring  the  use  of  shear  legs,  cranes 
or  other  hoisting  or  moving  gear. 

Hoisting  Engine.  A  term  applied  to  a  winch  or  any 
power  machine  used  in  hoisting  cargo,  sails,  ashes,  etc. 

Hold  Beam.  See  Beam,  Hold. 

Hold  Beam  Stringer.    See  Stringer,  Hold  Beam. 

Hold  Bunker.  A  bunker  or  that  part  of  a  bunker  below 
the  lower  deck.  That  part  of  the  hold  space  which 
may  be  at  times  used  for  stowage  of  coal  for  ship's 
use. 

Hold  Pillar.   See  Pillar,  Hold. 

Hold  Stringer.   See  Stringer,  Hold. 

Holder-On.   See  Air  Holding  On  Hammer. 

Holders-On,  or  Backers-Up.  Workmen  who  place  the 
rivets  in  the  holes  and  press  against  the  heads  a  heavy 
hammer  or  dolly-bar  while  the  riveters  are  hammering 
up  the  points. 

Holding  Ground.  An  anchorage  where  an  anchor  will 
bite  into  the  bottom  so  as  to  prevent  it  from  dragging. 

Holds.  Spaces  or  compartments  between  the  lower- 
most decks  and  the  bottom  of  the  ship,  or  top  of  the 
inner  bottom  if  one  is  fitted.  The  spaces  below  decks 
allotted  for  the  stowage  of  cargo. 

Holes,  Drain.  Holes  in  bulkheads,  floors  or  other  ob- 
structions to  provide  clear  flow  of  liquid  to  the  pump 
suctions. 

Holidays.  Portions  of  a  ship's  surface  which  through 
inadvertence  have  been  missed  in  the  application  of 
paint  or  other  protective  coating. 

Hollow  Ended.  When  the  extremities  of  the  waterlines 
in  the  neighborhood  of  the  designed  load  line  are 
concave  to  the  surrounding  water,  and  when  the  sec- 
tional area  curve  at  the  ends  is  fine  indicating  rela- 
tively small  displacement  in  these  locations. 

Hollow  KeeL   See  Keel,  Hollow. 

Hollows  of  Resistance.  See  Resistance,  Hollows  of. 

Holystone.  A  soft  sandstone  used  in  scrubbing  wood 
decks.  The  origin  of  the  name  is  probably  due  to  the 
kneeling  posture  of  the  men  while  using  the  stone,  or 
else  to  the  fact  that  they  were  formerly  most  fre- 
quently used  on  Sunday;  to  clean  a  deck  by  the  appli- 
cation of  a  holy-stone. 

Home.    Close  up;  snugly  in  place. 

The  port  from  which  a  vessel  hails. 

Hood.  A  shelter  over  a  companionway,  scuttle,  etc. 
It  is  generally  built  of  canvas  spread  over  an  iron 
frame.  It  may  also  be  constructed  of  light  metal 
plating. 

Page  558.  • 

Hood  Stick.  An  arrangement  designed  for  holding  a 
drilling  machine  to  be  used  in  light  drilling. 

Hoods.  A  term  applied  to  those  plates  placed  at  the 
extreme  forward  or  after  end  of  a  ship. 

Hook,  Breast.  A  triangular  shaped  plate  fitted  between 
decks  or  deck  stringers  in  the  bow  for  the  purpose  of 
rigidly  fastening  the  stem  and  fore-hoods  of  outside 
plating  and  the  ends  of  side  stringers  firmly  together. 
In  wood  ships  a  piece  of  iron  bent  in  a  V  shape  and 
fitted  horizontally  in  the  bow  between  decks  to  hold 
the  bow  planking  in  place. 
Page  501. 

The  American  Bureau  of  Shipping  requires  that 
Breast  Hooks  are  to  be  fitted  at  the  ends  of  all 
stringers  and  between  stringers  where  required;  they 
are  to  be  fitted  over  hawse  pipes  and  the  stnicture 
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thoroughly  stiffened  and  tied  in  this  neighborhood  to 

the  satisfaction  of  the  Surveyors. 
Hook,  Deck.   A  triangular  plate  fitted  at  the  extreme 

ends  of  decks  or  deck  stringers  to  hold  the  ends  of  the 

decks,  the  fore-hood  plating  and  stem  rigidly  together. 

In  wood  ships  a  steamed  timber  or  knee  piece  fitted 

at  the  extreme  ends  of  the  decks  for  the  purpose  of 

binding  the  bow  timbers  together. 
Hook,  Fore,   See  Hook.  Deck  and  Breast. 
Hook,  Pelican.   See  Pelican  Hook. 
Hookers  On.    Men  who  place  the  necessary  slings  on 

material  to  be  transported  by  a  crane  and  assist  the 

crane  operator  as  to  the  proper  disposition  of  the 

material. 

Hooks.  Triangular  pieces  of  plate  fitted  in  the  ex- 
treme ends  of  vessels  for  the  purpose  of  tying  the  ends 
of  stringers  and  keeping  the  outside  plating  in  place. 

Horizontal  Acetylene  Compressor.  A  horizontal  act- 
ing pump  for  charging  tanks  with  acet>'lene  gas  under 
pressure. 

Horizontal  Punch.    See  Punch,  Horizontal. 

Horn,  Timber.   Sec  Timber,  Horn. 

Horning.  Setting  the  frames  of  a  vessel  square  to  the 
keel  after  the  proper  inclination  to  the  vertical  due  to 
the  declivity  of  the  keel  has  been  given. 

Horsepower.  The  unit  of  power  is  a  "horse-power," 
which  is  taken  as  "33,000  ft.  lbs.  of  work  performed 
in  one  minute"  or  its  equivalent. 

Horsepower,  Boiler.    See  Boiler  Horsepower. 

Horsepower,  Effective.    The  actual  power  available 
for  propulsion  which  is  equivalent  to  the  indicated 
or  shaft  horsepower  less  all  losses  due  to  friction  of 
machinery,  line  shafting,  stern  bearings,  etc. 
Pages  202,  203,  205,  206  to  226. 

Horsepower,  Indicated.  A  term  applied  to  the  horse- 
power actually  developed  in  the  cylinder  or  cylinders 
of  an  engine.  The  result  of  the  following  formula 
gives  the  I.H.P.  for  one  cylinder.  Where  there  are 
two  or  more  cylinders  the  sum  of  the  results  obtained 
by  applying  the  formula  to  each  cylinder  gives  the 
I.H.P. 

PLAN 

I.H.P.  =  

33,000 

P  =  mean  effective  pressure  acting  on  the  piston 
in  pounds  per  square  inch.  This  may  be  obtained 
from  an  indicator  card  taken  while  the  engine  is  run- 
ning or  from  a  theoretical  card  plotted  from  calcula- 
tions. 

L  =  length  of  stroke  in  feet. 

A  =  area  of  the  piston  in  square  inches. 

N  =  number  of  strokes  per  minute. 

Where  refinement  is  desired  the  formula  should  be 
independently  applied  to  each  side  of  the  piston,  making 
allowance  on  one  side  for  the  area  of  the  piston  rod. 
Horsepower,  Shaft  or  Brake.  A  term  applied  to  the 
power  of  turbines  where  it  is  not  possible  to  use  an 
indicator.  It  is  measured  from  the  shaft  by  an  instru- 
ment called  a  torsion  meter,  and  corresponds  to  brake 
horsepower. 

Horseshoe  Plate.  A  small  light  plate  fitted  on  the 
counter  around  the  rudder  stock  for  the  purpose  of 
preventing  water  from  backing  up  into  the  rudder 
trunk.  When  fitted  in  one  piece  it  has  the  shape  of  a 
horseshoe,  but  it  is  frequently  made  in  two  pieces  to 
completely  surround  the  stock  and  at  the  same  time 
permit  its  removal. 
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Horsing.  A  term  applied  to  the  operation  of  driving 
oakum  into  the  seams  between  planks. 

Horsing  Iron.  A  wide  chisel-shaped  tool  with  a  wedge- 
shaped  edge  fitted  with  a  long  handle.  It  is  placed 
in  a  seam  which  has  been  calked  with  oakum  and 
struck  with  a  heavy  mallet  to  drive  the  oakum  down 
so  another  thread  can  be  driven  or  the  seam  payed 
with  pitch  or  marine  glue. 

Hose.  A  term  applied  to  more  or  less  flexible  tubing 
used  to  convey  water,  oil,  compressed  air,  etc. 

Hose  Couplings.  Fittings  made  in  various  forms  for 
connecting  lengths  of  hose  together. 

Hose  Nozzles.  A  tapered  pipe  having  a  screw  thread 
cut  on  the  large  end  for  attachment  to  the  end  of  a 
hose  line. 

Hot  Bulb  Engine.    See  Engine,  Hot  Bulb. 
Hot  Well.   A  receptacle  for  the  water  condensed  from 
steam. 

Hot  Press  Nut  Machine.  See  Nut  Machine,  Hot  Press. 
Hound  Band.   A  term  applied  to  a  band  fitted  around 

the  upper  portion  of  a  mast  to  provide  attachment 

for  the  shrouds. 
Page  345. 
Hound,  Mast.   See  Mast  Hound. 

Houseline.  A  tarred  hemp,  three-stranded,  left-handed, 
small  rope,  somewhat  larger  than  marline.   It  is  used 
for  both  seizing  and  service. 
Page  825. 

Housing.  A  term  applied  to  an  inclosure  partially  or 
wholly  worked  around  fittings  or  equipment.  Applied 
to  masts  it  is  that  portion  below  the  weather  deck 
and  to  topmasts,  that  portion  overlapping  the  mast 
below. 

Hulk.  The  body  of  an  old,  wrecked,  or  dismantled 
vessel  unfit  for  sea  service,  but  sometimes  used  for 
other  purposes,  as  a  coal  depot,  prison,  etc. 

HulL  The  framework  of  a  vessel,  together  with  all 
decks,  deck  houses,  the  inside  and  outside  plating  or 
planking,  but  exclusive  of  masts,  yards,  rigging  and  all 
outfit  or  equipment. 

Humps.  Portions  of  curves  of  resistance  or  power 
where,  due  to  disadvantageous  wave  formation,  the  re- 
siduary resistance  is  increased  relative  to  that  of  the 
adjacent  portions  of  the  curves. 

Humps  are  of  relatively  little  importance  until  speed 
length  ratios  of  1.00  are  exceeded. 

Admiral  Taylor,  in  "Speed  and  Power  of  Ships," 
page  79,  writes: 

"It  might  seem  at  first  sight  very  important  to  adopt 
such  length  for  a  desired  speed  as  to  be  sure  of  landing 
in  a  hollow  rather  than  on  a  hump,  but,  though  this 
point  should  always  be  considered,  in  comparatively 
few  cases  is  it  a  matter  of  serious  practical  importance. 
In  most  cases  it  is  desirable  to  adopt  proportions  and 
form  such  that  the  humps  and  hollows  up  to  the  speed 
attained  are  not  prominent,  so  there  is  no  material 
saving  to  be  had  by  landing  in  a  hollow  rather  than 
on  a  hump." 

Hurricane  or  Promenade  Deck.   See  Deck,  Hurricane. 

OR  Promenade. 
Hydrant.    An  outlet  in  a  pipe  line  suitable  for  a  hose 

attachment. 

Hydraulic  Accumulator.   See  Accumulator,  Hydrauuc. 
Hydraulic  Flanging  Machine.   See  Flanging  Machine, 
Hydraulic. 

Hydraulic  Pressure   Pump.     See   Pump,  Hydraulic 

Pressure. 
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Hydraulic  Jack.    See  Jack,  Hydraulic. 
Hydraulic  Riveting.   See  Riveting,  Hydraulic. 
Hydrokineter.    A  device  installed  near  the  bottom  of 

a  boiler  to  provide  forced  circulation  of  the  water 

when  raising  steam. 
Hydrometer.     An    instrument   for   determining  the 

densit>'  of  the  water  in  a  boiler. 
Hydrostatic  Pressure.  See  Pressure,  Hydrostatic. 

I 

I-Beam.  A  rolled  shape,  generally  of  mild  steel,  hav- 
ing a^  cross  section  shaped  like  the  letter  I. 

In  ship  work  it  is  used  for  bulkhead  stiff eners, 
girders,  etc. 

The  size  is  denoted  by  dimensions  of  cross  section 
and  weight  per  running  foot. 

Ice  Lining.  A  term  applied  to  doubling  plates  fitted 
on  the  bow  of  vessels  at  the  waterline  for  the  purpose 
of  protection  against  ice. 

Ignition.   See  Gas  Engine  Ignition. 

Ignition  Wires.    See  Electric  Wire  and  Cable. 

Impedance.  The  apparent  resistance  in  ohms  of  an 
alternating  current  circuit,  i.  e.,  it  is  that  quantity 
which,  when  multiplied  with  the  total  current  in  am- 
peres, will  give  the  impressed  e.  m.  f.  in  volts.  It 
is  a  term  applied  to  alternating  current  circuits  and 
is  due  to  resistance  and  inductance,  to  capacity  and 
resistance  or  to  all  three. 

Impulse  Reaction,  Turbine.  See  Turbine,  Impulse 
Reaction. 

Impulse  Turbine.  See  Turbine  Multiple  Stage,  Im- 
pulse; Turbine  Single  Stage,  Impulse. 

In  and  Out  Systent  See  Plating,  In  and  Out  System. 

Inboard.  Towards  the  center;  within  the  vessel's  Shell 
and  below  the  weather  decks. 

Inboard  Profile.  \  plan  representing  a  longitudinal 
section  through  the  center  of  the  vessel,  showing 
heights  of  decks,  locations  of  transverse  bulkheads, 
assignment  of  various  spaces  and  all  machinery,  fit- 
tings, etc.,  located  on  the  center  or  between  the  center 
and  shell  on  the  port  side. 
Pages  370  to  468. 

Incandescent  Lamp.   Sec  Lamp,  Incandescent. 

Inclining  Weights.  Known  weights  placed  on  board 
a  vessel  for  use  in  obtaining  a  slight  list  when  per- 
forming an  inclining  experiment. 

Increaser.   See  Reducer, 

Independent  Piece.    A  timber  bolted  to  the  forward 

part  of  the  stem  above  the  water  line. 
Indian  Red.    See  Paint. 

Indicated  Horsepower.   See  Horsepower,  Indicated. 

Indicator.  An  instrument  designed  to  measure  and 
record  the  variation  in  the  cylinder  pressure  of  steam 
engines,  pumps,  etc.,  throughout  the  entire  length  of 
stroke. 

Indicator  Card.  A  diagram  showing  the  variation  in 
pressure  in  steam  cylinders  or  pumps  throughout  the 
entire  stroke.  This  diagram  is  made  upon  cards  or 
paper  by  the  indicator  pencil. 

Indicator  Cock.  A  cock  located  in  the  indicator  pipe 
line  for  the  purpose  of  controlling  the  supply  of 
steam  to  the  indicator. 

Indicator,  Direction  and  Revolution.  A  device  fitted 
on  the  bridge  and  designed  to  show  immediately  the 
actual  engine  movement,  direction,  and  speed  so  as  to 
minimize  the  serious  results  possible  from  a  misunder- 
standing of  orders. 
Pages  1005,  1081,  1083,  1086.    Plate  LXI. 


Indicator  Pipe.  A  small  pipe  connection  with  the  ends 
of  a  steam  cylinder  fitted  for  the  purpose  of  supply- 
ing steam  to  an  indicator. 

Inductance.  The  property  of  an  electric  circuit,  which 
results  in  an  electro-motive  force  being  induced  in 
it  due  to  a  change  in  the  valve  of  the  current  it  is  car- 
rying, is  called  its  self-inductance,  and  the  process 
is  called  self-induction. 

When  two  conductors  or  circuits  are  so  related 
that  a  change  of  current  in  one  results  in  an  electro- 
motive force  being  induced  in  the  other,  they  are 
said  to  have  a  mutual  inductance  and  the  process  is 
called  mutual  induction. 

Induction  Coil.  An  electrical  device  consisting  of  a 
primary  and  secondary  coil  on  a  soft  iron  core.  The 
most  common  form  of  induction  coil  consists  of  a 
primary  coil  of  a  few  turns  of  coarse  wire  wound 
on  the  core  and  connected  to  a  voltaic  cell  through 
a  vibrator  and  a  secondary  coil  of  a  large  number 
of  turns  of  fine  wire  wound  upon  the  primary  coil 
and  carefully  insulated  from  it. 

Induction  Fan.   See  Blower. 

Inertia,  Moment  of.   See  Moment  of  Inertia. 

Initial  Condition.  The  datum  condition  from  which 
the  variations  characteristic  of  any  other  condition  are 
measured,  or  with  which  they  are  compared. 

Initial  Stability.    The  stability  of  a  vessel  in  the  up- 
right position  or  at  small  angles  of  inclination.  It 
is  usually  expressed  by  the  metacentric  height. 
Page  230. 

Injection  Pump.   See  Pump  Injection. 

Injector.  An  apparatus  or  fitting  designed  to  force 
feed  water  into  a  boiler  against  the  ordinary  boiler 
pressure.  The  injector  does  not  take  the  place  of 
the  boiler  feed  pump  but  is  additional  thereto. 

In  principle  the  injector  is  an  instrument  for  the 
mixture  of  live  steam  at  high  velocity  with  a  stream 
of  cold  water.  This  results  in  the  condensation  of 
the  steam  and  the  imparting  of  great  velocity  to  the 
water.  The  pressure  thus  built  up  is  sufficient  to  open 
the  check  valve  and  force  water  into  the  boiler  by 
overcoming  the  boiler  pressure. 

As  constructed  in  practice,  the  injector  has  almost 
perfect  efficiency  as  a  boiler  feeder.  The  only  heat 
loss  involved  being  due  to  radiation  from  the  in- 
jector itself  and  its  connections. 

Many  varieties  of  injectors  are  in  use  but  all  are 
based  on  the  above  principles. 
Pages  656,  657,  658,  659,  996. 

Inner  Bottom.  A  term  applied  to  the  inner  skin  or 
tank  top  plating.   The  plating  over  the  double  bottom. 

Inner  Bottom  Plate.  A  term  applied  to  any  of  the 
plates  in  the  tank  top. 

Inner  Bottom  Plating.   See  Tank  Top  Plating. 

Inner  Keel.   See  Keel,  Inner. 

Inner   Post.     A   reinforcing   timber   bolted   to  the 

forward  side  of  the  stern  post. 
Inner  Skin.    See  Skin,  Inner. 

Inner  Stem  Post.   See  Stern  Post,  False  or  Inner. 
Inside  Strake.  See  Strake,  Inside. 

Inspectors.  Men  who  examine  and  test  the  structure 
or  machinery  in  order  to  ascertain  if  it  meets  the 
contract  requirements. 

Insulation,  Electric.  A  poor  conductor  of  electricity, 
i.  e.,  rubber,  fibre,  mica,  marble,  slate,  etc. 

Insulation,  Heat  and  Cold.  Several  considerations 
enter  into  the  proper  insulation  of  pipes  and  boilers 
for  sea  service,  which  are  not  alwavs  considered  of 
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equal  importance  for  installation  ashore.  The  subject 
naturally  divides  itself  into  two  heads:  covering  for 
the  high  pressure  main  and  auxiliary  steam  pipes  and 
boilers,  and  covering  for  plumbing,  service  pipes,  etc. 

In  selecting  the  former  class  of  covering,  we  have 
not  only  to  consider  the  relative  heat  saving  efficiency 
of  the  material,  but  also  its  weight  per  foot  and  its 
ability  to  resist  hard  usage,  constant  vibration,  the 
pounding  of  heavy  seas,  steam  and  water  leakage  and 
even  possible  submersion. 

The  efifect  of  a  properly  efficient  pipe  and  boiler 
insulation  is  first  to  save  coal  or  other  fuels.  By  doing 
so  it  not  only  saves  the  labor  of  the  firing  squad  but 
also  materially  increases  the  cruising  radius  of  the  ship 
and  permits  the  use  of  smaller  bunkers.  A  second  but 
equally  important  result  is  to  secure  an  ample  supply 
of  hot,  dry  steam  to  the  engine  at  all  times.  Every 
engineer  knows  the  discomfort,  loss  of  time,  and  the 
potential  danger  of  a  water  logged  steam  supply,  espe- 
cially in  the  turbine  engine  room.  In  order  to  secure 
the  greatest  possible  amount  of  energy  per  pound  of 
fuel,  the  insulating  material  must  have  the  highest 
efficiency. 

The  most  important  characteristic  of  a  good  insula* 
tion  is  its  capacity  to  resist  the  factors  of  heat.  Time 
has  definitely  established  the  fact  that  "dead  air"  is  a 
non-conductor  of  heat  and,  therefore,  the  more  dead 
air  that  is  held  enmeshed  in  a  sector  of  the  insulation, 
the  greater  is  its  heat  saving  value.  Magnesia  and 
silcceous  minerals  are  the  best  non-conductors  of  heat, 
as  these  materials  are  made  up  of  millions  of  micro- 
scopic air  cells,  each  of  which  forms  a  "dead  end"  from 
which  heat  can  not  escape.  In  case  of  flooding  of  the 
engine  room  by  stranding,  collision  or  other  accidents, 
an  insulation  is  desirable  that  will  withstand  prolonged 
immersion  without  being  destroyed. 

For  boilers  and  main  steam  headers,  the  covering  is 
usually  applied  in  flat  blocks  or  slightly  curved  seg- 
ments, but  for  all  pipes  up  to  ten  inches  in  diameter 
it  is  generally  supplied  in  sectional  form,  each  section 
consisting  of  two  halves  for  easy  application,  the  in- 
ternal diameters  of  which  are  equal  to  the  size  of  the 
pipe  it  is  to  cover.  For  exposed  deck  pipes  to  steam 
winches,  windlasses,  capstans,  etc.,  it  is  customary  to 
add  another  covering  of  waterproofing  or  other  ma- 
terial which  is  cemented  at  the  laps  and  wound  with 
heavy  wire.  A  casing  is  also  added  wherever  needed 
■to  protect  the  insulation  from  injury.  For  heating 
systems,  the  usual  course  is  to  apply  one  of  the 
asbestos  coverings  which  are  made  in  sections  similar 
to  those  explained  above. 

In  covering  the  cold  water  piping,  hair  felt  has 
proved  itself  an  economical  protection  against  salt 
water,  sweating,  the  heat  of  the  weather,  or  the  in- 
ternal heat  of  the  ship  itself.  In  other  words,  it  helps 
to  keep  cold  in  by  keeping  heat  out.  A  familiar 
instance  of  this  is  where  ice  water  is  piped  to  the 
various  points  of  a  ship  for  drinking.  On  the  other 
hand,  this  material  is  an  efficient  protection  against 
the  zero  temperatures  of  our  North  Atlantic  winters, 
and  for  that  reason  is  largely  used  as  a  protection 
against  freezing.  Sweating  of  cold  pipes  is  another 
unpleasant  eventuality  which  can  only  be  controlled  by 
proper  covering.  It  is  caused  by  a  condensation  of  the 
warm,  always  humid  sea  air  on  the  colder  surface  of 
the  pipes.  Hair  felt  is  also  largely  used  for  refrigera- 
tion pipes  where  it  is  usually  applied  layers  or 
plies,  each  about  one  inch  thick,  and  varying  in  num- 


ber according  to  the  service  demanded.  The  outside 
is  usually  given  a  double  covering  of  roofing  as  a  pro- 
tection against  dampness. 

Another  material  which  also  has  considerable  value 
for  the  protection  of  refrigeration  pipes  is  cork,  finely 
ground  and  molded  into  sections  to  fit  the  pipe.  This 
material,  however,  is  not  so  well  fitted  for  marine 
work  on  account  of  its  tendency  to  disintegrate  under 
the  combined  influence  of  moisture  and  continued 
vibrations. 

Pages  684,  685,  822,  984.  985.  986,  987. 
Insulator,  Electric.    A  support  for  electric  wires  or 
cables  made  of  good  insulating  material. 

Pages  1078,  1079. 
Intercommunicating  Telephone.   A  telephone  set  used 
as  one  station  in  an  intercommunicating  telephone 
system.    See  Intercommunicating  Telephone  System. 

Pages  1065,  1087. 
Intercommunicating  Telephone  System.  Two  or  more 
telephone  sets  so  arranged  as  to  enable  the  calling 
party  to  signal  the  party  desired  and  to  complete  the 
talking  circuit  between  the  calling  party's  phone  and 
any  phone  in  the  intercommunicating  system  by  push- 
ing a  "Push  Button"  and  without  the  assistance  of 
a  switchboard  operator  or  any  mechanical  or  elec- 
trical switching  mechanism. 

Intercostal.  Occurring  between  ribs,  frames,  etc.  The 
term  is  broadly  applied,  where  two  members  of  a  ship 
intersects,  to  the  one  that  is  cut. 

A  girder  composed  of  short  members  running  be- 
tween and  attached  to  continuous  members. 

Intercostal  Floor.   See  Floors,  Intercostal. 

Intercostal  Girders.   See  Girders,  Intercostal. 

Intercostal,  Keelson.    See  Keelson,  Intercostal. 

Intercostal  Plates.    See  Plates,  Intercostal. 

Intercostal  Stringer.   See  Stringer,  Intercostal. 

Interference.   See  Radio. 

Interior  Communication.  Electrical,  mechanical  or 
voice  tube  systems  installed  aboard  a  vessel  to  provide 
means  of  communication  between  the  important  sta- 
tions like  the  bridge,  engine  and  boiler  rooms,  and 
also  inter-communication  between  the  officers'  state- 
rooms, etc. 
Pages  1081,  1082.  1083. 

Interior  Communication  Men.  Workmen  who  install 
the  apparatus  which  provides  communication  from  one 
part  of  the  ship  to  another,  as  hand  and  electrical 
signal  devices  and  telephones. 

Intermediate  Beam.    See  Beam,  Intermediate. 

Intermediate  Frame.    See  Frame,  Intermediate. 

Internal  Combustion  Engine.  See  Gas  Engine:  Engine 
Diesel;  Engine,  Hot  Bulb. 

Inter-Phone.    See  Intercommunicating  Telephone. 

Iridium.    Described  under  Metals. 

Iron.    Described  under  Steel  and  Iron. 

Iron  Wire  Rope.   See  Rope,  Iron  Wire. 

Isherwood  System.  A  system  of  ship's  framing  pat- 
ented by  Isherwood.  This  system  contemplates 
closely-spaced,  light  longitudinal  frames  supported 
on  widespread,  transverse  members  of  comparatively 
great  strength. 

Isochronous  Oscillation.  Swinging  or  rolling  back  and 
forth,  each  swing  or  oscillation  occupying  the  same 
time  as  every  other  one. 
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Jack.  A  machine  for  raising  or  moving  heavy  weights. 
It  commonly  consists  of  one  or  more  screws,  turned 
by  a  lever  or  ratchet  and  working  in  a  case,  which 
rests  upon  the  floor  or  ground. 

A  term  having  a  variety  of  dissimilar  meanings, 
as:  a  flag  corresponding  to  the  union  of  the  national 
ensign:  a  popular  name  for  a  sailor;  a  term  prefixed 
or  compounded  with  other  words  in  naming  various 
fittings,  as  jackstay,  jackrod,  etc. 
Pages  748,  769,  770,  771. 
Jack,  Hydraulic.    A  machine  for  raising  or  moving 
heavy  weights  in  which  the  power  is  exerted  by  means 
of  the  pressure  of  some  liquid  acting  against  a  piston 
or  plunger. 
Pages  748,  770. 
Jack  Rod.   A  term  applied  to  a  pipe  or  a  rod  to  which 
the  edges  of  awnings  or  weather  cloths  are  secured. 
Jack,  Sand.    A  rectangular  cast  iron  box  filled  with 
sand  and  having  a  side  outlet  near  the  bottom  which 
can  be  closed  with  a  plug.   The  box  is  filled  with  sand 
to  about  one  inch  from  the  top  on  which  a  block  is 
placed  as  a  support  for  keel  blocks  or  cribbing.  They 
are  placed  under  the  cribbing  and  keel  blocks  so  that 
when  a  vessel  is  ready  for  launching  it  may  be  lowered 
on  to  the  cradle  by  removing  the  side  outlet  plugs  in 
the  jacks  allowing  the  sand  to  run  out. 
Jack,  Screw.    A  device  in  which  the  screw  is  used  to 
overcome  great  resistances,  lift  heavy  weights,  etc. 

It  consists  of  a  cast  cylindrical  body,  internally 
threaded,  with  a  broad  base  worked  at  one  end.  A 
large  screw  turned  by  a  bar  or  lever  and  carrying  on 
its  outer  end  a  flat  palm  works  into  the  threaded  body. 
Pages  748,  769,  770,  771. 
Jackass.    A  conical  shaped  canvas  bag  stuffed  with 
oakum  and  fitted  with  a  lanyard  at  apex  and  base, 
used  for  closing  the  hawse  pipes  around  the  chains 
to  prevent  shipping  water  through  the  pipes;  also 
called  a  hawse  bag. 
Jackstaff.   A  term  applied  to  a  flag  pole  erected  in  the 

bow  of  a  vessel. 
Jackstay.    A  rope,  rod  or  pipe  rove  through  eyebolts 
fitted  on  a  yard  or  mast  for  the  purpose  of  attaching 
sails  to  the  yard  or  mast.    The  term  is  also  applied 
to  the  outer  or  boundary  rope  of  a  netting  or  awning. 
Jacob's  Ladder.    A  ladder  having  either  wire  or  fiber 
rope  sides  with  wood  or  metal  rungs  attached  at 
regular  intervals.   One  end  is  usually  fitted  with  sister 
hooks  or  shackles  for  hooking  on.    Ladders  having 
chain  sides  are  meeting  with  popular  favor  at  the 
present  time.   These  ladders  are  very  flexible  and  can 
easily  be  lowered  over  the  side  of  a  vessel  or  down 
into  her  hold. 
Page  812. 

Jaw,  Boom  or  Gaff.  The  semi-circular  end  fitted  to  a 
boom  or  gaff  for  the  purpose  of  making  a  loose  at- 
tachment to  the  mast. 

Jet  Condenser.   See  Condenser,  Jet. 

Jetsam.  Goods  or  cargo  thrown  overboard  from  a  ves- 
sel in  order  to  lighten  her  when  in  danger  of  sinking. 

Jewel  Block.    See  Block,  Jewel. 

JeVs-Harp.  The  odd  shaped  shackle  fitted  directly  to 
the  shank  of  the  old-fashioned  anchor. 

Jib.    A  triangular  sail  bent  to  a  foremast  stay. 

JIb-BooRL  A  spar  placed  on  top  and  projecting  for- 
ward of  the  bowsprit  for  the  purpose  of  holding  the 
end  of  the  outer  jib. 


Jib-Boom,  Flying.  A  spar  placed  on  top  and  projecting 
forward  of  the  jib-boom  for  the  purpose  of  holding  the 
end  of  the  flying  jib. 

Jib-Boom  Stay.  A  stay  running  from  the  forward  end 
of  the  jib-boom  to  the  martingale. 

Jib  Crane.   See  Crane,  Jib. 

Jig  Saw.   See  Saw,  Jig. 

Jigger.   A  term  usually  applied  to  the  after  mast  in  a 

ship  having  four  or  more  masts. 
Jiggers.    Light  tackles  generally  rove  as  luflfs  used 

for   miscellaneous   work   on   deck.    They   are  also 

termed  watch  tackles  and  in  some  cases  handy-billy 

tackles. 

Job  Clerks.  Men  who  keep  account  of  the  material 
and  labor  necessary  to  complete  any  job. 

Job  Orders.    Numbers  assigned  to  various  jobs  per- 
formed in  a  shipyard  in  order  to  keep  account  of  the 
cost  involved  for  the  work  done. 
Page  279. 

Joggled.  A  term  applied  where  a  frame  or  plate  is 
offset  in  the  way  of  a  lapped  joint.  The  object  of  the 
joggle  is  to  dispense  with  the  necessity  of  fitting  a 
liner. 

Joggled  Frame.  A  frame  in  which  offsets  arc  worked 
in  the  way  of  the  laps  of  tlie  shell  plating.  By  jog- 
gling or  offsetting  the  frames  at  a  lap  both  plates  fit 
snug  against  the  frame. 

Joggling  Machine.  A  machine  in  which  two  short 
power  driven  rolls  are  used  for  joggling,  or  crimp- 
ing, or  offsetting  plates.  The  rolls  are  offset  in  such 
a  way  that  a  plate  is  joggled,  or  crimped  by  passing 
through  the  machine.  These  machines  are  generally 
operated  by  an  electric  motor. 

Joggling  Press,  Hydraulic.  See  Press,  Hydraulic  Jog- 
gling. 

Joiner  Door.    See  Door,  Joiner. 

Joiner  Plans.    Arrangement  plans  of  quarters  and  Hv- 
ing  spaces  showing  the  location  and  arrangement  of 
vessel's  furniture,  toilet  articles,  etc. 
Page  592  to  556. 

Joiners.  Wood  workers  who  make  and  set  up  all  the 
wood  work  requiring  considerable  skill  such  as  panels, 
doors,  sashes,  built  in  furniture,  etc. 

Joint,  Butt.  A  term  applied  where  a  connection  be- 
tween two  pieces  of  material  is  made  by  bringing 
their  ends  or  edges  together  and  by  fastening  the 
same  by  a  strip  or  strap  that  overlaps  both  pieces. 
Holes  for  bolts  or  rivets  are  drilled  or  punched  in 
the  straps  and  pieces  to  be  connected. 

Butt  connections  can  also  be  made  by  welding,  both 
with  and  without  straps. 

Joint,  Lapped.  A  term  applied  where  a  connection  be- 
tween two  pieces  of  material  is  made  by  overlapping 
the  end  or  edge  of  one  over  the  end  or  edge  of  the 
other  and  by  fastening  the  same  by  bolts,  rivets  or 
welding. 

Joint,  Strapped.   See  Joint,  Butt. 

Jointer.  A  type  of  wood  planing  machine  used  for 
planing  the  edges  of  lumber.  The  table  and  cutters 
are  usually  similar  to  a  planer  and  a  vertical  fence 
is  provided  for  use  as  a  guide  while  dressing  the  edge 
of  a  plank  or  other  piece  of  work. 

Jolly  Boat.  A  pulling  boat  of  small  size. 

Journal.  That  portion  of  a  shaft  or  other  revolving 
member  which  transmits  weight  directly  to  and  is 
in  immediate  contact  with  the  bearing  in  which  it 
turns. 
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Journeyman.  Originally  a  workman  who  had  com- 
pleted his  service  as  an  apprentice.  It  was  early 
practice  to  bind  out  apprentices  for  a  term  of  years. 
Upon  completion  of  apprenticeship,  the  workman  was 
given  a  certificate  testifying  to  his  qualifications  in  his 
craft,  and  he  could  then  journey  where  he  would  and 
ply  his  trade.  Hence  the  name  journeyman,  meaning 
a  workman  skilled  in  his  craft  or  trade. 

Jump.  To  make  a  flush  joint  between  two  planks  or 
plates  of  iron  or  other  metal.  To  join  by  a  butt  weld 
in  smith  work. 

Jury  Mast.   See  Mast,  Jury. 

Jury  Rudder.    A  term  applied  to  any  temporary  or 
makeshift  appliance  that  is  used  to  steer  a  boat  when 
the  regular  rudder  is  out  of  commission. 
K 

Kayak.  A  term  applied  to  a  canoe  made  out  of  seal 
skin.   These  crafts  are  used  by  the  Eskimocs. 

Keel.  A  center  line  strength  member  running  fore  and 
aft  along  the  bottom  of  a  ship  and  often  referred 
to  as  the  back  bone.  In  wood  ships,  it  is  composed 
of  as  long  pieces  of  timber  as  can  be  obtained,  which 
are  scarphed  together  at  their  ends.  In  steel  vessels 
it  is  composed  either  of  long  bars  scarphed  at  their 
ends  or  by  flat  plates  connected  together  by  butt 
straps. 
Pages  476.  477. 

Keel,  Bar.  A  keel  projecting  below  the  bottom  of  a 
vessel  consisting  of  an  iron  or  steel  bar.  The  gar- 
board  strakes  of  shell  plating  are  flanged  down  and 
riveted  to  it.  These  bars  are  obtained  in  as  long 
lengths  as  possible  and  their  joints  are  scarphed.  The 
proper  size  may  be  obtained  from  the  rules  of  the 
Classification  Societies. 

According  to  the  American  Bureau  of  Ship- 
ping Rules,  Bar  Keels  are  to  be  of  the  sizes  given  in 
their  table  forged  in  long  lengths  from  unmixed  scrap 
iron  or  scrap  steel  scarphed  or  welded  together,  or 
they  may  be  rolled  from  "Open  Hearth"  steel  ingots. 
The  length  of  keel  scarphs  is  not  to  be  less  than  three 
times  the  Table  depth  of  keel  bar;  the  scarphs  are 
to  be  planed  and  calked ;  rivet  holes  in  thin  ends 
of  scarphs  and  holes  for  tack  rivets  are  to  be  drilled 
after  the  bars  are  fair  on  the  blocks. 
Pages  450.  451. 

Keel,  Bilge.  A  fin  fitted  on  the  bottom  of  a  ship  at  the 
turn  of  the  bilge  to  reduce  rolling.  It  commonly 
consists  of  a  plate  running  fore  and  aft  and  attached 
to  the  shell  plating  by  angle  bars. 

It  materially  helps  in  steadying  a  ship  and  does  not 
add  much  to  the  resistance  to  propulsion. 

Keel  Blocks.   See  Blocks,  Keel. 

Keel  Condenser.   See  Condenser,  Keel. 

Keel,  Docking.  In  dry  docking,  the  weight  of  a  ship 
is  carried  almost  entirely  on  the  keel  and  bilge  blocks. 
The  keel  and  keelson  provide  the  means  of  distribut- 
ing the  pressure  on  the  center  line  and  docking  keels 
composed  of  doubling  strips  of  plate  or  built  up  gird- 
ers are  sometimes  fitted  on  the  bottom  at  a  distance 
from  the  center  line  corresponding  to  the  best  position 
for  the  bilge  blocks.  The  docking  keels  are  fitted  in 
a  fore  and  aft  direction,  generally  parallel  or  nearly 
so  to  the  keel.  In  vessels  having  a  flat  bottom  doubl- 
ing strips  of  plate  are  used,  but  where  there  is  a  dead 
rise  this  keel  is  composed  of  plates  and  shapes  built 
down  so  that  its  bottom  is  on  the  same  level  as  the 
bottom  of  the  keel.   The  number  and  length  of  these 


keels  varies  with  the  shape  and  size  of  the  vessel. 

Keel,  False.  An  additional  piece  bolted  on  to  the  main 
keel  and  serving  the  purpose  of  a  renewable  rubbing 
strip  or  fender. 

Keel,  Flat  Plate.  A  plate  of  extra  thickness  riveted 
to  the  bottom  angles  of  the  keelson.  The  flat  plate 
keel  has  been  substituted  for  the  bar  keel  in  most  steel 
ships  because  it  saves  draft  and  is  sufficient  for  dock- 
ing purposes. 

Grounding  on  a  rocky  or  uneven  bottom  is  a  rare 
occurrence,  and  when  this  does  happen  a  bar  keel  is 
usually  not  strong  enough  to  prevent  disaster.  Where 
extra  strength  is  required  the  flat  plate  keel  consists 
of  two  plates  riveted  together  and  having  their  butts 
staggered. 

Pages  370  to  466,  476,  477. 

According  to  the  American  Bureau  of  Shipping 
Rules,  Flat  Plate  Keels  are  to  be  of  the  sizes 
given  in  their  table,  fitted  in  association  with 
center  girders,  attached  to  the  keel  plate  by  angles 
of  tlie  sizes  given  in  the  Table;  the  angles  are  to 
be  double  throughout  the  engine  space  and  forward  of 
the  midship  half  length;  they  may  be  single  else- 
where in  Vessels  under  380  feet  length;  in  Vessels 
of  380  feet  length  and  above  they  are  to  be  double 
throughout  the  engine  space,  the  midship  half  length 
and  the  forward  quarter  length;  in  Vessels  500  feet 
length  and  above  they  are  to  be  double  all  fore  and 
aft;  they  are  to  be  double  in  each  case  where  the 
center  girder  forms  a  watertight  or  oiltight  division. 
Plate  keels  are  recommended  to  be  fitted  as  outside 
strakes  and  so  arranged  as  to  provide  a  perfectly  flat 
surface  for  docking.  The  keel  plates  are  to  overlap 
the  stem  and  stern  frame  for  a  sufficient  distance  to 
enable  a  proper  connection  to  be  made  and  are  to 
overlap  the  plates  on  the  heel  of  stern  frame  and 
stem  for  at  least  one  fram  space;  the  heel  plates  are 
to  be  of  the  same  thickness  as  the  keel  plate  at  ends. 

Keel,  Hollow.  A  hollow  box-shaped  keel  made  up  of 
plates  and  shapes.  On  a  submarine  this  type  of  keel 
makes  a  good  grounding  rest. 

Keel,  Inner.  The  inner  plate  of  a  double  flat  plate  keel. 

Keel,  Lower.  A  piece  of  timber  placed  between  the 
main  and  false  keels  on  wood  ships. 

Keel,  Outer.  The  outer  plate  of  a  double  flat  plate  keel. 

Keel  Piece.  That  portion  of  the  stern  frame  forward 
of  the  propeller  post  in  single  screw  vessels  and  for- 
ward of  the  stem  post  in  sailing  and  twin  screw  ves- 
sels. Its  function  is  to  make  a  rigid  connection  with 
the  keel. 

Keel-Plate.  A  plate  used  to  connect  the  wood  keel 
to  the  steel  framing  in  a  composite  ship.  Also  applied 
to  any  single  plate  composing  the  keel. 

Keel  Rabbet.  A  groove  on  each  side  of  the  keel  into 
which  the  edges  of  planking  or  plating  are  fitted. 

Keel  Rivet.   See  Rivet,  Keel. 

Keel  Rope.  A  rope  used  to  clear  the  limber  holes  and 
inaccessible  spaces  in  the  bottom  of  a  ship  of  waste 
matter. 

Keel,  Safety.  A  term  applied  where  extra  plates  of 
thick  plating  are  fitted  over  the  garboard  strake  ad- 
jacent to  the  keel. 

Keel,  Side  Bar.  Either  a  bar  on  each  side  of  which 
vertical  plates  are  riveted  or  several  vertical  plates 
riveted  together,  the  combined  thickness  equalling 
the  required  bar  keel.  The  garboard  strakes  are 
flanged  down  and  riveted  to  it. 
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Keelson.  A  term  applied  to  the  fore  and  aft  girders 
in  the  bottom  of  a  steel  ship  whether  on  the  centet 
lines,  to  one  side  or  at  the  bilge.  In  wood  ships  the 
keelson  consists  of  a  strong  timber  running  along  the 
top  of  the  transverse  frames  parallel  to  and  directly 
above  the  keel.  It  is  fastened  to  the  frames  and  keel 
with  through  bolts.  Of  course,  with  this  method  of 
fastening  the  keel  and  keelson  work  as  two  beams, 
while  in  a  steel  ship  the  center  keelson  combines  the 
keel  and  rider  plates,  together  with  the  connecting 
angles,  into  a  deep  girder. 
Pages  476,  477. 

Keelson  Angle  Bar.  This  term  applies  to  the  con- 
tinuous fore  and  aft  bars  at  the  top  and  bottom  of 
the  keelson.  The  angles  connecting  floor  plates  and 
brackets  to  the  keelson  are  generally  called  clips. 

Keelson,  Bilge.  A  fore  and  aft  girder  placed  at  the 
lower  turn  of  the  bilge. 

Keelson,  Box.  A  keelson  made  up  hke  a  box  girder 
with  two  vertical  plates. 

Keelson  Bracket.  A  bracket  usually  a  triangular-shaped 
plate  connecting  the  keelson  and  shell  plating  between 
frames. 

Keelson  Casing.  A  wood  ship  term  applied  to  the 
wood  box  fitted  around  the  keelson  to  provided  a 
means  for  keeping  it  salted. 

Keelson,  Intercostal.  A  keelson  made  up  of  a  range  of 
plates  fitted  intercostally  between  floors  and  attached 
to  the  floors,  shell  and  tank  top  by  angle  bars  or 
shapes. 

Keelson,  Rider.  A  piece  of  timber  placed  on  top  of 
the  main  keelson  in  wood  ships. 

A  term  applied  to  the  keelson  when  it  runs  along 
the  top  of  the  floors  in  steel  ships. 

Keelson,  Side.  A  term  applied  to  the  fore  and  aft  gird- 
ers running  along  the  bottom  of  the  ship  parallel,  or 
nearly  so,  to  the  keel. 

Keelsons,  Sister.  Pieces  of  timber  placed  alongside  of 
the  main  keelson  in  wood  ships. 

Keelson,  Vertical  Center.  The  lower  middle  line  girder, 
which  in  conjunction  with  a  flat  plate  keel  on  the 
bottom  and  a  rider  plate  on  top,  forms  the  principal 
fore  and  aft  strength  member  in  the  bottom  of  a  ship. 
In  addition  to  its  importance  as  a  "back  bone"  or 
longitudinal  strength  member,  it  serves  to  distribute 
and  equalize  the  pressure  on  the  transverse  frames 
and  bottom  of  the  ship  when  grounding  or  docking 
occurs.  In  steel  ships  this  keelson  usually  consists 
of  a  vertical  plate  with  two  angles  running  along  the 
top  and  two  along  the  bottom. 

The  girder,  however,  may  be  made  up  of  various 
combinations  of  plates  and  shapes.   This  member 
should  continue  as  far  forward  and  aft  as  possible. 
Pages  476,  477. 

Keeper,  Davit   See  Davit  Keeper. 

Keeper,  Rodder.    See  Rudder  Keeper. 

Kentledge.  Pig  iron  used  either  as  temporary  weight 
for  inclining  a  vessel  or  as  permanent  ballast. 

Kerf.  A  term  applied  in  joiner  work  to  a  slit  or  cut 
made  by  a  saw.  Kerfs  are  made  at  the  junction  of 
timbers  where  the  joints  require  adjusting  Also 
applied  to  the  channel  burned  out  by  a  cutting  torch. 

Kerosene  Engine.    See  Gas  Engine. 

Kejring  Rings.  Lead  washers  used  to  secure  shackle 
pin  forelocks.  The  forelock  has  a  recess  near  the 
end  into  which  the  ring  is  upset  by  a  special  tool.  In 


unshackling,  the  keying  ring  is  sheared  off  when  the 

forelock  is  backed  out. 
Keyseater.    A  machine  designed  especially  for  cutting 

keyseats  of  keyways  in  shafts,  the  hubs  of  pulleys, 

gear.s,  etc. 
Page  720. 
Keyway  Cutter.   See  Keyseater. 
Kid.   A  small  wood  tub,  as  a  mess  kid,  spit  kid,  etc. 
Kilowatt.   The  practical  unit  of  electrical  power.    It  is 

1,000  times  greater  than  the  watt. 
Kingston  Valve.    See  Valve,  Kingston. 
King  Post;  Sampson  Post.  A  strong  vertical  post  used 

to  support  a  derrick  boom. 
Pages  320,  342. 
Kink.   An  abrupt  bend  or  short  curl  or  loop  in  a  rope 

or  cable  frequently  occasioned  by  excessive  lay  or 

twist. 

Knee.  A  block  of  wood  having  a  natural  angular  shape 
or  a  block  cut  to  a  bracket  shape  and  used  for  the 
purpose  of  fastening  and  strengthening  corners  of 
deck  openings,  intersections  of  timbers,  and  support- 
ing deck  beams. 
Pages  440,  445,  447.    Plate  XXV. 

Knees,  Beam.   See  Beam  Knees. 

Knight-Head.    The  forward  vertical  timbers  adjacent 
to  the  stem  post. 
Page  474. 

Knot  A  unit  of  speed  equalling  one  nautical  mile  per 
hour;  a  division  of  the  log  line  which  serves  to  meas- 
ure a  vessel's  rate  of  speed;  a  term  applied  to  a 
connection  made  with  a  piece  of  cordage  to  another 
piece  or  to  another  object. 

Knot,  Granny.  A  knot  in  which  the  ^rst  crossing  is 
reversed  from  that  in  a  square  knot.  This  knot  is 
insecure,  difficult  to  open  when  jammed,  and  is  held 
in  contempt  by  seamen. 

Knot,  Mathew  Walker.  A  single  and  a  double  knot 
named  from  the  originator.  It  is  made  by  hitching 
each  of  the  three  strands,  in  the  direction  of  the  lay 
in  such  a  manner,  that  the  rope  can  be  laid  up  and 
continued  beyond  the  knot.  The  knot  is  in  the  form 
of  a  transverse  collar  around  the  rope  and  is  used 
on  the  end  of  dead  eye  lanyards. 

Knot,  Square.  A  knot  in  which  the  ends  protrude  on  * 
the  same  side  of  the  loop  with  the  standing  parts. 
Sometimes  called  a  "flat  knot"  and  also  known  as 
a  "reef  knot"  from  its  employment  in  tying  reef 
points.  This  knot  has  the  advantage  of  not  slipping 
and  is  easily  untied ;  however,  it  does  not  answer  well 
for  uniting  ropes  of  very  different  sizes  since  the  parts 
would  slip  unless  stopped  down. 

Knuckle.  An  abrupt  change  in  direction  of  the  plating, 
frames,  keel,  deck  or  other  structure  of  a  vessel.  The 
term  is  most  frequently  used  with  reference  to  the 
line  at  the  apex  of  the  angle  dividing  the  upper  from 
the  lower  part  of  the  stem  or  counter  of  elliptical 
or  round  stern  vessels. 

L 

Label  Plates,  Name  Plates.  Small  plates  usually  made 
of  brass  and  embossed  or  engraved  with  the  name, 
number,  etc.,  of  rooms,  compartment,  frames,  valves 
and  equipment  on  a  vessel,  and  attached  to  or  located 
near  the  article  to  which  it  refers.    Pages  604,  625. 

Laborers.  Men  who  do  all  the  heavy  or  rough  work 
not  requiring  knowledge  of  any  trade. 

Lace  Piece.  A  piece  of  timber  joining  the  bobstay 
piece  and  cutwater. 
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Lacing.  A  cord  or  rope  used  to  lash  the  head  of  a 
sail  to  a  gaff,  the  leech  of  a  staysail  to  a  stay,  or  a 
bonnet  to  a  sail;  to  secure  sections  of  awnings  or  sails 
to  each  other  and  to  replace  reef  points  in  a  gaff  sail. 
Eyelet  holes  or  grommets  are  placed  near  the  edge  of 
the  awning  or  sail  through  which  the  lacing  is  rove. 

Ladder.  A  framework  consisting  of  two  parallel  sides 
connected  by  bars  or  steps  which  are  spaced  at  in- 
tervals suitable  for  ascending  or  descending. 

On  shipboard  the  term  ladder  is  also  applied  to 
staircases  and  to  other  contrivances  used  in  ascend- 
ing or  descending  to  or  from  a  higher  or  lower  level 
Pages  571,  572,  573. 

Ladder,  Accommodation.  A  term  applied  to  a  staircase 
suspended  over  the  side  of  a  vessel  from  a  gangway 
to  a  point  near  the  water,  to  provide  an  easy  means 
of  access  from  a  small  boat  to  the  deck  of  a  vessel. 
Pages  568,  569,  570. 

Ladder,  Budge.   A  ladder  providing  access  to  a  bridge 

Ladder,  Companion.  A  staircase  fitted  as  access  from 
a  deck  to  the  quarters. 

Ladder,  Jacob's.    See  Jacob's  Ladder. 

Ladder,  Mast.    A  ladder  attached  to  a  mast  to  provide 
means  for  going  aloft. 
Pages  320,  332,  342. 

Ladder,  Pillar.  A  term  applied  to  a  ladder  formed  by 
fitting  rungs  extending  out  from  a  pillar  or  stanchion. 
They  are  commonly  used  as  a  means  of  securing 
access  to  cargo  holds. 

Ladder,  Poop.  A  term  applied  to  a  ladder  leading 
from  the  Upper  Deck  to  the  Poop  Deck. 

Ladder,  Sea.  A  term  applied  to  rungs  riveted  to  the 
side  of  a  vessel  to  form  a  ladder  from  the  weather 
deck  to  the  water. 

Lag  Screw.   See  Screw. 

Lagging.  A  term  applied  to  the  insulating  material 
that  is  fitted  on  the  outside  of  boilers,  piping,  etc 
See  Insulation. 

Lamp,  Arc.  An  electric  lamp  in  which  the  light  is 
produced  by  an  electric  arc  drawn  between  two  elec- 
trodes. The  arc  lamp  is  arranged  to  separate  the 
electrodes  automatically  when  the  current  begins  to 
flow  and  to  feed  them  toward  each  other  as  they  bum 
away  at  the  tip. 

Lamp  Black.   See  Paint. 

Lamp  Cord.  See  Electric  Wire  and  Cable. 

Lamp,  Incandescent.  An  electric  lamp  in  which  the 
light  is  produced  by  the  electric  current  heating  to 
incandescence  a  filament  which  is  enclosed  in  a  glass 
chamber  from  which  the  air  has  been  exhausted  as 
completely  as  is  practicable  or  which  is  filled  with 
some  inert  gas  such  as  nitrogen. 

Lamp,  Pilot.  A  lamp  mounted  on  or  near  a  switch- 
board for  giving  the  operator  a  signal  when  a  cir- 
cuit l)rcaker  opens,  a  fuse  blows,  the  voltage  in  a 
circuit  becomes  zero,  or  that  conditions  in  some  cir- 
cuit have  changed. 

Lamp,  Smoking.  A  small  lamp  kept  lighted  during 
smoking  hours  on  board  naval  vessels  to  furnish 
lights  for  the  smokers. 

It  is  under  the  charge  of  the  Chief  Master-at-arms. 

Land  Boards.  A  term  applied  to  planks  used  near  the 
hatches  for .  the  purpose  of  receiving  the  cargo  and 
protecting  the  deck. 

Landing,  Landing  Edge.  That  portion  of  the  edge  or 
end  of  a  plate  over  which  another  plate  laps. 

Landing  Place.    Any  quay,  pier  or  wharf  affording 


facilities  to  vessels  for  the  discharge  of  passengers 
or  cargo. 

Lanyard.  A  length  of  rope  or  cord  used  in  numerous 
dissimilar  ways,  i.  e.,  as  a  fall  rove  through  the  dead 
eyes  in  setting  up  the  shrouds  or  other  standing  rig- 
ging; as  a  knife-lanyard  to  prevent  a  knife  falling 
from  aloft.  In  this  case  it  consists  of  a  small  cord 
attached  to  the  ring  in  the  end  of  the  knife,  the  other 
end  being  worn  around  the  neck;  a  port  lanyard  is 
a  light  line  used  to  haul  a  port  into  the  closed  posi- 
tion or  to  support  it  when  open.  The  term  is  also 
applied  to  the  rope  handle  of  a  bucket.  The  present 
tendency  seems  to  limit  the  application  of  the  term 
to  any  line  having  a  loose  end  the  other  being  at- 
tached to  any  object  for  the  purpose  of  either  near 
or  remote  control. 

Lanyards.  A  short  piece  of  rope  rove  through  dead 
eyes,  connecting  shrouds  to  side  of  vessel. 

Lap.  A  term  applied  to  the  distance  that  one  piece 
is  laid  over  another  in  making  a  lap  joint. 

Lap.  The  distance  which  the  valve  edge  on  the  steam 
side  extends  over  the  port,  the  piston  being  at  mid- 
position. 

Lapped  Frame.    See  Frame,  Lapped. 
Lapped  Joint.   See  Joint,  Lapped. 

Lapstrake.  A  term  applied  to  boats  built  on  the  clinker 
system  in  which  the  strakes  overlap  each  other.  The 
top  strake  always  laps  on  the  outside  of  the  strake 
beneath. 

Lap- Weld.  A  term  applied  to  a  pipe  or  tube  which  is 
constructed  by  welding  a  longitudinal  scarphed  seam. 

Lateral  Resistance.    Sec  Resistance,  Lateral. 

Lathe.  A  machine  used  for  producing  various  machine 
and  tool  parts  and  which  is  adapted  to  a  great  many 
operations,  such  as  turning  circular  work,  boring 
holes,  cutting  screw  threads  and  for  many  other 
classes  of  work,  the  extent  and  variety  of  which  de- 
pend upon  the  type  of  lathe  and  its  auxiliar>'  equip- 
ment. 

Pages  700,  701,  702.  703,  716,  717,  718.  731. 

Lathe,  Double  Spindle.  A  type  of  lathe  having- two 
working  spindles  arranged  so  that  one  gives  a  larger 
swing  than  the  other. 

Lathe,  Engine.  The  most  common  type  of  lathe.  The 
term  "engine"  as  used  in  this'  connection,  simply 
means  a  machine,  and  it  serves  to  designate  that  par- 
ticular class  of  lathe  which  is  used  by  machinists  for 
general  work,  and  which  may  be  considered  as  the 
standard  type.  In  ordinar>'  shop  usage  the  word 
"lathe"  is  commonly  used  to  indicate  a  lathe  of  this 
class. 

Pages  717,  718,  731. 

Lathe,  Gap.  A  lathe  designed  with  a  gap  or  space  in 
front  of  the  head  stock  to  allow  a  larger  swing  for 
face-plate  work. 

Lathe,  Screw  Cutting  Engine.   See  Screw  Machine. 

Lathe,  Speed.  A  simple  lathe  having  no  carriage  or  at- 
tachments operated  by  mechanical  means. 

Lathe,  Turret.  A  lathe  equipped  with  a  turret  which  is 
mounted  upon  a  carriage  and  contains  the  tools  which 
are  successively  brought  into  the  working  position 
by  indexing  or  rotating  the  turret.  In  many  in- 
stances, all  the  tools  required  can  be  held  in  the 
turret,  although  it  is  often  necessary  to  use  other 
tools,  held  on  a  cross-slide  for  cutting  off  the  finished 
part,  facing  a  radial  surface,  knurling  or  for  some 
other  operation. 
Pages  700.  701,  702,  703,  716,  731. 
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Lathe,  Vertical  Turret.  A  turret  lathe  having  its  turret 
on  a  vertical  axis.    See  Lathe  Turret. 
Pages  705,  706,  707,  708,  709,  710,  711. 

Lathe,  Woodworkers.  A  lathe  used  for  turning  wood 
spindles,  columns,  etc.  These  machines  are  generally 
provided  with  a  tool  support  shaped  like  a  tee  and 
the  workman  rests  the  cutting  tool  on  this  support 
and  feeds  it  to  its  cut  by  hand. 

Launch.  A  term  applied  to  a  small  power  or  motor 
boat.    See  Launching. 

Launching.  A  term  applied  to  the  operation  of  sliding 
a  vessel  into  the  water.  There  are  two  methods  by 
which  this  operation  may  be  accomplished,  one  of 
which  is  called  end  launching  and  the  other  side 
launching. 

End  launching  is  used  when  it  is  desired  to  slide 
a  vessel  into  the  water  stern  first  and  where  the  ves- 
sel is  built  at  an  angle,  usually  90°,  to  the  water  front. 
A  track  of  two  heavy  timbers,  about  one  third  of  the 
vessel's  beam  in  width,  is  constructed  on  the  ground 
or  foundation  prepared  for  it,  running  under  the  ship 
and  for  a  distance  out  under  the  water.  Sliding  tim- 
bers or  ways  are  then  placed  on  the  track  under  the 
vessel  and  temporarily  fastened  to  it.  Upon  these  tim- 
bers a  cradle  is  built  up  to  support  the  vessel  to  be 
launched.  The  vessel  may  then  be  raised  from  the 
stocks  by  wedging  up  the  cradle,  which  operation 
transfers  the  weight  of  the  ship  to  the  cradle  and 
allows  the  keel  and  building  blocks  to  be  removed. 
As  the  ways  are  laid  at  an  inclination,  usually  from 
16"  to  to  the  foot,  and  launching  grease  placed 
between  them,  the  force  of  gravity  is  sufficient  to 
launch  the  vessel  when  the  sliding  timbers  are  re- 
leased. 

Side  launching  is  used  when  it  is  desired  to  slide  a 
vessel  into  the  water  sideways,  or  where  the  vessel 
is  built  parallel  to  the  water's  edge.  This  method  is 
popular  on  the  Great  Lakes  and  where  the  size  of  the 
waterway  is  restricted.  Ground  ways  are  built  at  in- 
tervals under  the  ship  and  out  above  the  water  to  a 
depth  sufficient  to  receive  the  vessel.  No  sliding  ways 
are  necessary  as  the  cradle  may  be  built  up  directly 
on  the  ground  ways.  The  cradle  is  then  wedged  up 
as  in  end  launching,  the  blocking  removed,  and  the 
ship  allowed  to  slide  off  the  ends  of  the  ground  ways 
into  the  water.  Launching  grease  is  used  as  in  end 
launching  and  the  inclination  of  the  ways  is  steeper. 

Launching  Grease.  A  lubricant  applied  to  the  sliding 
aiid  ground  ways  in  launching  a  vessel.  In  addition 
to  the  grease  so  designated,  tallow,  stcarine,  etc.,  are 
also  used  cither  mixed  in  various  proportions  or  else 
applied  unmixed  in  layers  to  the  ways. 
Page  801.        •  ' 

Launching  Tallow.  Tallow  used  as  a  lubricant  for  the 
sliding  and  ground  ways  when  launchting  a  vessel. 

Law  of  Comparison.  Otherwise  known  as  Froude's 
Law.  For  similar  ships  running  at  speeds  in  the 
ratio  of  the  square  roots  of  their  linear  dimensions, 
the  resistances  are  in  the  ratio  of  the  cubes  of  the 
linear  dimensions.  The  speeds  as  above  noted  are 
called  corresponding  speeds. 

Lay  (of  a  Rope).  A  term  used  to  designate  both  the 
amount  of  twist  put  into  a  rope  and  its  direction.  The 
amount  of  twist  is  usually  expressed  as  sailmakers 
lay,  bolt  rope,  soft-laid,  regular  lay,  hard-laid,  or  other 
special  lays  as  required  for  a  particular  use.  In  gen- 
eral, the  softer  the  lay  the  greater  the  strength,  but 


the  less  the  resistance  to  wear.  Wearing  quality  is 
sacrificed  to  facility  in  handling  in  soft-laid  rope  and 
strength  to  utility  in  hard-laid  rope.  The  direction 
of  twist  is  designated  as  right-hand  and  left-hand,  or 
as  right-laid  and  left-laid. 
Lay,  Rope.  See  Rope  Lav. 

Layers  Out.  Workmen  who  indicate  on  the  material 
the  operations  necessary  to  fabricate  it. 

Laying  OfiF.  Work  performed  by  shipfitters  nearly 
identical  with  "laying  out" 

Laying  Out.  Placing  the  necessary  instructions  on 
plates  and  shapes  for  shearing  planing,  punching, 
bending,  flanging,  beveling,  rolling,  etc.,  from  tem- 
plates made  in  the  mold  loft  or  taken  from  the  ship. 

Lazaret.  The  space  above  the  after  peak  between 
decks,  used  as  a  store-room  for  provisions  in  some 
merchant  vessels. 

Lazy  Guy.  A  name  given  to  a  light  rope  or  tackle  by 
which  a  boom  is  prevented  from  swinging  around. 

Lead.  A  term  sometimes  used  synonymously  with  the 
term  "trim." 

Lead.  An  apparatus  used  for  determining  the  depth 
of  water  under  a  vessel.  It  is  generally  made  of 
lead  of  nearly  prismatic  shape  tapering  slightly  to 
the  upper  end  through  which  is  made  a  hole  for 
bending  a  strap  to  which  a  marked  line  is  attached. 

Four  classes  of  leads  are  in  use,  viz. :  boat-leads, 
weighing  from  3  to  5  pounds  for  use  in  running  lines 
in  shoal  water;  hand-leads  weighing  from  7  to  14 
pounds  and  from  6  to  10  inches  long;  coasting-leads 
weighing  from  25  to  50  pounds  and  about  18  inches 
long;  and  deep-sea  leads  weighing  from  75  to  120 
pounds  and  about  2  feet  long.  The  coasting  and 
deep-sea  leads  have  the  lower  ends  cup-shaped.  This 
cavity  is  filled  with  tallow  before  being  cast,  known 
as  "arming  the  lead."  To  this  tallow  a  specimen 
of  the  bottom  sticks  when  the  lead  strikes,  which 
is  examined  and  compared  with  the  description  on 
the  charts. 
Pages  1085,  1092,  1093. 

Lead.   Described  under  Metals. 

Lead.  The  width  of  the  admission  steam  or  exhaust 
port  opening  at  the  beginning  of  the  stroke. 

Lead  Line.  A  fine  line  marked  in  fathoms  or  feet  to 
which  the  lead  is  attached  and  from  which  the  depth 
of  water  is  read  off.  Lead  lines  vary  in  length 
depending  upon  the  service  and  size  of  lead  used 
with  them.  In  general,  a  hand-lead  line  is  about 
30  fathoms  long  and  is  used  for  depth  of  25  fathoms 
or  less;  that  for  a  coasting-lead  120  fathoms  long 
for  use  in  depths  of  25  to  100  fathoms;  while  that 
for  the  deep-sea  lead  about  300  fathoms  long  for 
use  in  depths  over  100  fathoms.  The  United  States 
Navy  has  manufactured  for  its  use  lead  line  of  the 
following  lengths,  circumferences  and  materials: 
Boat-lead  lines,  ^  inch,  cotton  twine,  braided,  25- 
fathoms:  ship's-lead  lines,  ^  inch,  flax  twine,  braided, 
33y^  fathoms;  costing-lead  lines,  1  inch,  flax  twine, 
braided,  100  fathoms;  and  deep-sea  lead  lines,  Ij/^ 
inch.  American  hemp,  150  fathoms. 

Leading  Edge.  Referring  to  a  propeller  blade,  the  edge 
which  cuts  the  water  when  the  screw  is  revolving  in 
the  ahead  direction. 

Referring  to  rudders  or  strut  arms,  the  edges  toward 
the  stem. 

Leak.  Any  orifice  or  other  opening  in  a  vessel's  struc- 
ture which  permits  water  or  other  fluid  to  enter  or  to 
escape. 
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The  egress  or  ingress  of  water  or  other  fluid  from 

or  into  a  container  or  compartment. 
Ledge.    A  strip  along  the  front  of  a  shelf  or  table  to 

prevent  articles  from  rolling  off. 
Ledge  Bars.   See  Hatch  Rest. 

Leech.  A  term  applied  to  the  side  edges  of  a  square 
sail  or  to  the  fore  and  aft  edges  of  a  fore  and  aft  sail. 

Lee  Side.  The  opposite  side  to  that  which  is  exposed 
to  the  wind;  the  opposite  of  windward  side.  ^ 

Leeway.  The  amount  of  a  vessel's  deviation  from  her 
steered  course  due  to  action  of  wind  and  tide. 

Left-Laid  Rope.    See  Rope,  Left-Laid. 

Left  Rudder.  A  term  recently  adopted  in  the  Navy 
which  is  applied  to  the  operation  of  moving  the  rud- 
der to  port  and  consequently  turning  the  bow  of  the 
ship  to  the  left. 

Length.  By  American  Bureau  of  Shipping  Rules.  The 
length  is  the  distance  in  feet  on  the  estimated  sum- 
mer load  line,  from  the  fore  side  of  the  stem  to  the 
after  side  of  the  rudder  post;  where  there  is  no 
rudder  post  the  length  is  to  be  measured  to  the  center 
of  rudder  stock. 
Page  155.  205,  224. 

Length  by  Lloyd's  Rules.  The  length  from  the  fore 
part  of  the  stem  to  the  after  part  of  the  stern  post 
on  the  range  of  the  upper  deck  beams,  except  in  awn- 
luff  or  shelter  deck  vessels,  in  which  cases  the  length 
is  to  be  measured  on  the  range  of  the  deck  beams 
next  below  the  awning  or  shelter  deck. 

Length  on  Waterline.  The  length  from  the  fore  side 
of  the  stem  to  the  after  side  of  the  sternpost  or  stern 
contour  measured  at  the  designed  waterline. 

Length  Over  All.  The  total  length  over  all,  i.  e.,  the 
length  measured  from  the  foremost  to  the  aftermost 
points  of  a  vessel's  hull. 

Length,  Register.  The  length  from  the  fore  part  of  the 
outer  plating  or  planking  on  the  side  of  the  stem  to 
the  after  part  of  the  main  sternpost  of  screw  steam- 
ers, i.  e.,  the  one  to  which  the  rudder  is  attached, 
and  to  the  after  part  of  the  rudderpost  of  all  other 
vessels  measured  on  top  of  the  tonnage  deck. 

The  register  length  of  scows  and  barges  with  a 
s<iuare  bow  and  stern  sloping  up  from  the  bottom  to 
the  deck  and  with  neither  stem,  sternpost  nor  rudder- 
post  is  to  be  taken  on  the  deck  from  the  extreme 
point  of  the  hull  at  the  bow  to  the  extreme  point  of 
the  hull  at  the  stern,  i.  e.,  the  overall  length  of  the 
hull  is  to  be  considered  the  register  length  of  such 
vessels. 

Lengthening  (of  a  Ship).  The  act  of  increasing  a 
vessel's  length  by  inserting  a  section  amidships.  The 
vessel  is  placed  in  a  dry  dock  or  on  a  marine  railway, 
then  the  longitudinal  members  are  cut  through  in  a 
staggered  direction  at  about  amidships,  the  two  result- 
ing parts  separated  the  desired  distance,  and  the  inter- 
vening space  fitted  up  with  frames,  stringers,  plating, 
etc.,  so  as  to  unite  the  forward  and  after  portions  in 
a  new  and  longer  hull. 

Letterers.  Painters  who  label  compartments,  tanks, 
etc. 

Levee.  An  embankment  constructed  along  a  river  to 
prevent  overflow. 

Lever,  Beveling.  A  lever  with  a  jaw  at  one  end  used 
to  bend  the  flanges  of  angles  or  channels  to  a  given 
inclination  with  the  other  flange  or  web.  This  tool 
is  most  commonly  used  at  the  bending  slabs. 

Life  Buoy,  Ring.   A  ring  made  of  solid  cork  or  equiva- 


lent buoyant  material  having  an  outside  diameter  of 
not  less  than  thirty  inches  and  an  inside  diameter  of 
not  less  than  seventeen  inches.  The  number  of  buoys 
a  vessel  should  carry  depends  on  her  length.  They 
should  not  be  permanently  fastened  to  a  vessel,  but 
should  be  so  placed  as  to  be  readily  accessible  in  case 
of  emergency.  One  of  the  buoys  on  each  side  of  the 
vessel  should  have  a  life  line  attached  of  at  least 
fifteen  fathoms  in  length.  A  number  of  these  ring 
buoys  depending  on  the  length  of  the  ship,  should 
have  self  igniting  attachments  consisting  of  a  cylinder 
containing  calcium  carbide  and  calcium  phosphate, 
which  is  so  provided  with  a  plug  attached  to  a  lanyard 
or  other  device  that  when  the  buoy  is  dropped  suffi- 
cient water  will  enter  the  cylinder  to  produce  a  bright 
light. 

Life  ring  buoys  are  also  placed  on  wharves  and 
along  water  fronts,  and  as  on  a  ship  they  are  thrown 
to  persons  in  the  water  for  the  purpose  of  sustaining 
them  until  they  can  be  reached.  The  luminous  buoys 
arc  for  use  at  night. 

Life  Preserver,  Life  Jacket.  A  wide  belt  of  good  cork 
blocks,  or  other  suitable  buoyant  material,  made  to 
wrap  around  the  body  under  the  armpits,  and  having 
shoulder  straps  so  fitted  that  the  device  may  be  put 
on  like  a  vest.  The  object  of  a  life  preserver  is  to 
keep  a  person  from  sinking  in  case  a  vessel  has  to  be 
abandoned.  One  life  preserver  should  be  carried  for 
every  person  on  board  and  in  the  case  of  passenger 
vessels,  there  should  be  added  thereto  a  number  of 
life  preservers  suitable  for  children  equal  at  least  to 
ten  per  cent  of  the  total  number  of  persons  carried. 

Life  Raft.  A  frame  work  enclosing  two  or  more  air 
cylinders,  to  provide  sufficient  buoyancy  to  support  the 
number  of  people  it  is  designed  to  carry.  Each  air 
cylinder  should  have  not  less  than  three  watertight 
compartments. 
Page  822,  1101. 

The  Navigation  Laws  specify  the  following  condi- 
tions for  a  life  raft: 

First:  It  should  be  reversible  and  fitted  with  bul- 
warks of  wood,  canvas  or  other  suitable  material  on 
both  sides.  These  bulwarks  may  be  collapsible  and 
shall  not  be  less  than  4  inches  high. 

Second:  It  should  be  of  such  size,  strength,  and 
weight  that  it  can  be  handled  without  mechanical 
•appliances,  and,  if  necessary,  be  thrown  from  the 
vessel's  deck. 

Third:  It  should  have  not  less  than  three  cubic 
feet  of  air  cases  or  equivalent  buoyancy  for  each 
person  whom  it  can  accommodate. 

Fourth :  It  should  have  a  deck  area  of  not  less  than 
four  square  feet  for  each  person  whom  it  can  accom- 
modate, and  the  platform  should  be  not  less  than  six 
inches  above  the  water  level  when  the  raft  is  loaded. 

Fifth :  The  air  tanks  or  equivalent  buoyancy  should 
be  placed  as  near  as  possible  to  the  sides  of  the  raft. 

Rafts  shall  never  be  allowed  a  greater  number  of 
persons  than  for  which  there  is  a  proper  seating  capa- 
city without  interfering  with  the  use  of  oars.  At 
least  one-half  of  the  number  of  life  rafts  on  all  steam 
vessels  shall  each  have  a  capacity  exceeding  fifteen 
persons. 

Tule  and  all  other  types  of  life  rafts  shall  meet  the 
requirements  herein  specified. 
Lifeboat.    A  small  boat  carried  on  davits  or  on  one 
of  the  upper  decks  of  a  vessel  where  it  can  be  easily 
lowered  water  in  case  of  an  emergency. 
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Every  lifeboat  should  be  of  sufficient  strength  to  enable 
it  to  be  safely  lowered  into  the  water  when  loaded 
with  its  full  complement  of  persons  and  equipment. 

The  Navigation  Laws  prescribe  definite  rules  as  to 
the  number  and  size  of  the  lifeboats  a  vessel  is  re- 
quired to  carry  and  also  other  details  of  construction 
that  must  be  observed. 

A  lifeboat  should  be  fitted  with  watertight  com- 
partments, air  cases,  or  with  layers  of  cork  or  equiva- 
lent material. 

The  term  is  also  applied  to  small  boats  used  at 
lifesaving  stations  for  removing  persons  from  ship- 
wrecks. 

Lifeboat  Falls  Controller.    A  type  of  winch  installed 
aboard  ships  for  controlling  the  falls  when  lowering  or 
hoisting  lifeboats. 
Page  821. 

Lifeboat,  Metallic.  A  lifeboat  having  its  shell  con- 
structed of  light  metal  plates.  The  keel,  stem,  stern- 
post  and  gunwales  should  be  of  oak  or  other  suitable 
wood. 

Pages  818.  822. 

Lifeboat,  Motor.  A  lifeboat  with  an  internal  combus- 
tion type  of  engine  substantially  and  permanently  in- 
stalled inside  the  boat.  Alt  ocean  steam  vessels  of 
more  than  2,500  gross  tons  carrying  passengers,  whose 
route  at  any  point  lies  more  than  200  miles  offshore, 
should  carry  at  least  one  niotor  propelled  lifeboat. 

Lift.  The  act  of  constructing  a  template  of  any  part 
of  a  ship  thereby  transferring  the  required  size,  form 
and  other  necessary  details  to  the  material  to  be 
worked  into  the  fabricated  object. 

Lifting  Gear,  Engine.  Gear  designed  for  the  purpose 
of  lifting  cylinder  covers,  crank  shafts,  and  other 
heavy  engine  weights.  It  consists  of  tackles,  screws, 
etc. 

Lifting  Gear,  Turbine.    See  Turbine  Lifting  Gear. 

Lifts.  Ropes  supporting  the.  yards  at  the  yard  arms 
being  led  through  blocks  or  fairleaders  at  the  mast 
head  and  thence  to  the  deck  or  the  top. 

Light,  Anchor.  A  vessel  under  one  hundred  and 
fifty  feet  in  length  when  at  anchor  shall  carry  forward, 
where  it  can  best  be  seen,  but  at  a  height  not  exceed- 
ing twenty  feet  above  the  hull,  a  white  light,  in  a 
lantern  so  constructed  as  to  show  a  clear,  uniform 
and  unbroken  light  visible  all  around  the  horizon  at 
a  distance  of  at  least  one  mile. 

A  vessel  of  one  hundred  and  fifty  feet  or  upwards 
in  length,  when  at  anchor,  shall  carry  in  the  forward 
part  of  the  vessel,  at  a  height  or  not  less  than  twenty 
and  not  exceeding  forty  feet  above  the  hull,  one  such 
light,  and  at  or  near  the  stern  of  the  vessel,  and  at 
such  a  height  that  it  shall  be  not  less  than  fifteen  feet 
lower  than  the  forward  light,  another  such  light. 

The  length  of  a  vessel  shall  be  deemed  to  be  the 
length  appearing  in  her  certificate  of  registr>-. 

A  vessel  aground  in  or  near  a  fair-way  shall  carry 
the  above  light  or  lights,  and  in  addition  it  shall 
carry  at  the  same  height  as  the  mast  head  light,  where 
they  can  best  be  seen,  and  if  a  steam  vessel  in  lieu  of 
that  light,  two  red  lights,  in  a  vertical  line  one  over 
the  other,  not  less  than  six  feet  apart,  and  of  such  a 
character  as  to  be  visible  all  around  the  horizon  at  a 
distance  of  at  least  two  miles. 

Minor  changes  in  the  above  rules  are  made  for 
vessels  plying  inland  waters  and  the  Great  Lakes. 
Page  1074. 


Light,  Blue.  A  light  used  for  signalling  purposes  and 
which  is  obtained  by  igniting  a  mixture. 

Light  Cable.   See  Electric  Wire  and  Cable. 

Light  Cruiser.  A  naval  vessel  of  moderate  displace- 
ment carr>'ing  a  battery  of  guns  of  medium  size,  light 
protection  and  having  high  speed. 

These  vessels  are  intended  for  scouting,  blockade, 
and  convoy  work. 

Light,  Flare-Up.  Every  vessel  may,  if  necessary  in 
order  to  attract  attention,  in  addition  to  her  regular 
lights,  show  a  flare-up  light  as  a  distress  signal. 

Pilot  vessels  when  engaged  on  their  station  on  pilot- 
age duty  shall  not  show  the  lights  required  for  other 
vessels,  but  shall  carry  a  white  light  at  the  mast  head, 
visible  all  around  the  horizon,  and  shall  also  exhibit 
a  flare-up  light  or  lights  at  short  intervals,  which  shall 
never  exceed  fifteen  minutes. 

Sailing  vessels  engaged  in  trawling  shall,  on  the  ap- 
proach of  or  to  other  vessels,  show  where  it  can  best 
be  seen  a  white  flare-up  light  or  torch  in  sufficient  time 
to  prevent  collision.  Fishing  vessels  and  boats  may 
at  any  time  use  a  flare-up  light,  as  well  as  the  regular 
lights,  and  they  may  also  use  working  lights. 

A  vessel  which  is  being  overtaken  by  another  shall 
show  from  her  stern  to  such  last  mentioned  vessel  a 
white  light  or  flare-up  light. 

Light,  Flood.   See  Flood  Light. 

Light,  Masthead.  Masthead  lights  on  seagoing  ves- 
sels should  be  installed  as  follows: 

A  light  on  or  in  front  of  the  foremast  of  steam  ves- 
sels, or  if  a  vessel  without  a  foremast,  then  in  the  fore 
part  of  the  vessel,  at  a  height  above  the  hull  of  not 
less  than  twenty  feet,  and  if  the  breadth  of  the  vessel 
exceeds  twenty  feet,  then  at  a  height  above  the  hull 
of  not  less  than  such  a  breadth,  so,  however,  that  the 
light  need  not  be  carried  at  a  height  greater  than  forty 
feet  above  the  hull,  a  bright  white  light,  so  constructed 
as  to  show  an  unbroken  light  over  an  arc  of  the  hori- 
zon of  twenty  points  of  the  compass,  so  fixed  as  to 
throw  the  light  ten  points  on  each  side  of  the  vessel, 
namely;  from  directly  ahead  to  two  points  abaft  the 
beam  on  either  side  and  of  such  a  character  as  to  be 
visible  at  a  distance  of  at  least  five  miles. 

Sailing  vessels  do  not  carry  masthead  lights. 

In  the  fore  part  of  steam  vessels  of  less  than  forty 
tons  or  in  front  of  the  funnel,  where  it  can  best  be 
seen,  and  at  a  height  above  the  gunwale  of  not  less 
than  nine  feet,  a  bright  white  light  as  described  above 
and  of  such  a  character  as  to  be  visible  at  a  distance 
of  at  least  two  miles. 

Small  steamboats,  such  as  are  carried  by  seagoing 
vessels,  may  carry  the  white  light  at  a  less  height  than 
nine  feet  above  the  gunwale,  but  it  shall  be  carried 
above  the  side  lights. 

Rowing  boats,  whether  under  oars  or  sail,  shall  have 
ready  at  hand  a  lantern  showing  a  white  light  which 
shall  be  temporarily  exhibited  in  sufficient  time  to  pre- 
vent collision. 

Pilot  vessels  when  engaged  on  their  station  on  pilot- 
age duty  shall  not  show  the  lights  required  for  other 
vessels,  but  shall  carry  a  white  light  at  the  masthead 
visible  all  around  the  horizon.  A  pilot  vessel  of  such 
a  class  as  to  be  obliged  to  go  alongside  of  a  vessel  to 
put  a  pilot  on  board  may  show  the  white  light  instead 
of  carr>'ing  it  at  the  masthead. 

Pilot  vessels,  when  not  engaged  on  their  station  op 
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pilotage  duty,  shall  carry  masthead  lights  similar  to 
those  of  other  vessels  of  their  tonnage. 

A  steam  pilot  vessel,  when  engaged  on  her  station 
on  pilotage  duty  and  in  waters  of  the  United  States, 
shall,  in  addition  to  the  lights  required  for  all  pilot 
boats,  carry  at  a  distance  of  eight  feet  below  her  white 
masthead  a  red  light,  visible  all  around  the  horizon 
and  of  such  a  character  as  to  be  visible  on  a  dark  night 
with  a  clear  atmosphere  at  a  distance  of  at  least  two 
miles.  She  should  carry  this  red  light  whether  at 
anchor  or  not. 

Open  fishing  boats,  by  which  it  is  to  be  understood 
boats  not  protected  from  the  entry  of  sea  water  by 
means  of  a  continuous  deck,  when  engaged  in  any  fish- 
ing at  night,  with  outlying  tackle  extending  not  more 
than  one  hundred  and  fifty  feet  horizontally  from  the 
boat  into  the  sea  way,  shall  carry  one  all-around  white 
light,  but  where  the  outlying  tackle  extends  more  than 
one  hundred  and  fifty  feet  horizontally  from  the  boat 
into  the  sea  way  they  shall  carry  one  all-around  white 
light,  and  in  addition,  on  approaching  or  being  ap- 
proached by  other  vessels,  shall  show  a  second  white 
light  at  least  three  feet  below  the  first  light  and  at  a 
horizontal  distance  of  at  least  five  feet  away  from  it  in 
the  direction  in  which  the  outlying  tackle  is  attached. 

Fishing  vessels,  with  the  exception  of  open  boats, 
when  fishing  with  drift  nets,  shall,  so  long  as  the  nets 
are  wholly  or  partly  in  the  water,  carry  two  white 
lights  where  they  can  best  be  seen.  Such  lights  shall 
be  placed  so  that  the  vertical  distance  between  them 
shall  be  not  less  than  six  feet  and  not  more  than  fifteen 
feet,  and  so  that  the  horizontal  distance  between  them 
measured  in  a  line  with  the  keel,  shall  not  be  less  than 
five  feet  and  not  more  than  ten  feet.  The  lower  of 
these  two  lights  shall  be  in  the  direction  of  the  nets, 
and  both  of  them  shall  be  of  such  a  character  as  to 
show  all  around  the  horizon,  and  to  be  visible  at  a 
distance  of  not  less  than  three  miles.  Within  the 
Mediterranean  Sea  and  in  the  seas  bordering  the  coasts 
of  Japan  and  Korea,  sailing  fishing  vessels  of  less  than 
twenty  gross  tons  shall  not  be  obliged  to  carry  the 
lower  of  these  two  lights.  Should  they,  however,  not 
carry  it,  they  shall  show  in  the  same  position  (in  the 
direction  of  the  net,  gear  or  fishing  lines)  a  white 
light,  visible  at  a  distance  of  not  less  than  one  sea 
mile,  on  the  approach  of  or  to  other  vessels. 

Fishing  vessels,  with  the  exception  of  open  boats 
when  line  fishing  with  their  lines  out  and  attached  to 
or  hauling  their  lines,  and  when  not  at  anchor  or  sta- 
tionary as  a  result  of  her  gear  getting  fast  to  a  rock, 
shall  carry  the  same  lights  as  vessels  fishing  with  drift 
nets.  When  shooting  lines  or  fishing  with  towing  lines, 
they  shall  carry  the  lights  prescribed  for  a  regular 
steam  or  sailing  vessel,  as  the  case  may  be. 

Steam  trawling  vessels  shall  carry  in  the  same  posi- 
tion as  the  mast  head  light  described  in  the  first  part 
of  this  article,  a  tri-colored  lantern  so  constructed  and 
fixed  as  to  show  a  white  light  from  directly  ahead  to 
two  points  on  each  bow,  and  a  green  light  and  a  red 
light  over  an  arc  of  the  horizon  from  two  points  on 
each  bow  to  two  points  abaft  the  beam  on  the  star- 
board and  port  sides,  respectively;  and  not  less  than 
six  or  more  than  twelve  feet  below  the  tri-colored 
lantern  a  white  light  in  a  lantern,  so  constructed  as 
to  show  a  clear,  uniform,  and  unbroken  light  all 
around  the  horizon. 
Sailing  vessels,  engaged  in  trawling,  shall  carry  a 


white  light  in  a  lantern,  so  constructed  as  to  show  a 
clear,  uniform  and  unbroken  light  all  around  the  hori- 
zon, and  shall  also,  on  the  approach  of  or  to  other 
vessels,  show  where  it  can  best  be  seen  a  white  flare-up 
light  or  torch  in  sufficient  time  to  prevent  collision. 

The  lights  mentioned  above  on  trawling  vessels  shall 
be  visible  at  a  distance  of  at  least  two  miles. 

Oyster  dredges  and  other  vessels  fishing  with  dredge 
net  shall  carry  and  show  the  same  lights  as  trawlers. 

Every  fishing  vessel  or  boat  under  one  hundred  and 
fifty  feet  in  length,  when  at  anchor,  shall  exhibit  a 
white  light  visible  all  around  the  horizon  at  a  distance 
of  at  least  one  mile. 

Every  fishing  vessel  of  one  hundred  and  fifty  feet 
and  upward,  when  at  anchor,  shall  exhibit  a  white  light 
visible  all  around  the  horizon  for  a  distance  of  at  least 
one  mile,  and  shall  exhibit  another  such  light  at  or 
near  the  stern,  and  at  such  a  height  that  it  shall  not 
be  less  than  fifteen  feet  lower  than  the  forward  light. 
Should  any  such  vessel,  whether  under  or  over,  one 
hundred  and  fifty  feet  in  length,  be  attached  to  a  net 
or  other  fishing  gear,  she  shall  on  approach  of  other 
vessels  show  an  additional  white  light  at  least  three 
feet  below  the  anchor  light,  and  at  a  horizontal  dis- 
tance of  at  least  five  feet  away  from  it  in  the  direction 
of  the  net  or  gear. 

Fishing  vessels  or  boats  that  are  stationary  as  a  re- 
sult of  their  gear  getting  fast  to  a  rock  or  other  ob- 
struction shall  show  the  lights  prescribed  for  a  vessel 
at  anchor. 

Motor  boats  under  twenty-six  feet  in  length  shall 
carry  a  white  light  aft  to  show  all  around  the  horizon. 
Motor  boats  from  twenty-six  to  sixty-five  feet,  in- 
clusive, in  length  shall  show  a  bright  white  light  in  the 
fore  part  of  the  vessel  as  near  the  stem  as  practicable^ 
so  constructed  as  to  show  an  unbroken  light  over  an 
arc  of  the  horizon  of  .twenty  points  of  the  compass  so 
fixed  as  to  throw  the  light  ten  points  on  each  side  of 
the  vessel,  namely,  from  directly  ahead  to  two  points 
abaft  the  beam  on  either  side,  and  a  white  light  aft  to 
show  all  around  the  horizon. 

Minor  changes  in  the  above  rules  arc  made  for  ves- 
sels plying  inland  waters  and  the  Great  Lakes. 
Lights,  Range.  A  seagoing  steam  vessel  when  under 
way  may  carry  an  additional  white  light  similar  in  con- 
struction to  the  masthead  light.  These  two  lights 
shall  be  so  placed  in  line  with  the  keel  that  one  shall 
be  at  least  fifteen  feet  higher  than  the  other,  and  in 
such  a  position  with  reference  to  each  other  that  the 
lower  light  shall  be  forward  of  the  upper  one.  The 
vertical  distance  between  these  lights  shall  be  less  than 
the  horizontal  distance. 

Minor  changes  are  made  in  the  above  rules  for  ves- 
sels plying  inland  waters  and  the  Great  Lakes. 
Lights,  Side.    Side  lights  on  seagoing  vessels  should 
be  installed  as  follows: 

On  the  starboard  side  a  green  light  so  constructed 
as  to  show  an  unbroken  light  over  an  arc  of  the  hori- 
zon of  ten  points  of  the  compass,  so  fixed  as  to  throw 
the  light  from  directly  ahead  to  two  points  abaft  the 
beam  on  the  starboard  side,  and  of  such  a  character  as 
to  be  visible  at  a  distance  of  at  least  two  miles. 

On  the  port  side  a  red  light  so  constructed  as  to 
show  an  unbroken  light  over  an  arc  of  the  horizon  of 
ten  points  of  the  compass,  so  fixed  as  to  throw  the  light 
from  directly  ahead  to  two  points  abaft  the  beam  on 
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the  port  side,  and  of  such  a  character  as  to  be  visible 
at  a  distance  of  at  least  two  miles. 

The  said  green  and  red  side  lights  shall  be  fitted 
with  inboard  screens  projecting  at  least  three  feet  for- 
ward from  the  light,  so  as  to  prevent  these  lights  from 
being  seen  across  the  bow. 

Whenever,  as  in  the  case  of  small  vessels  under  way 
during  bad  weather,  the  green  and  red  side  lights  can 
not  be  fixed,  these  lights  shall  be  kept  at  hand,  lighted 
and  ready  for  use;  and  shall,  on  the  approach  of  or 
to  other  vessels,  be  exhibited  on  their  respective  sides 
in  sufficient  time  to  prevent  collision,  in  such  manner 
as  to  make  them  most  visible,  and  so  that  the  green 
light  shall  not  be  seen  on  the  port  side  nor  the  red 
light  on  the  starboard  side,  nor,  if  practicable,  more 
than  two  points  abaft  the  beam  on  their  respective 
sides.  To  make  the  use  of  these  portable  lights  more 
certain  and  easy  the  lanterns  containing  them  shall  be 
painted  outside  with  the  color  of  the  light  they  respect- 
ively contain,  and  shall  be  provided  with  proper 
screens. 

Steam  vessels  of  less  than  forty  tons  shall  carry  green 
and  red  side  lights  as  described  in  the  first  part  of  this 
article,  and  of  such  a  character  as  to  be  visible  at  a 
distance  of  at  least  one  mile,  or  a  combined  lantern 
showing  a  green  light  and  a  red  light  from  directly 
ahead  to  two  points  abaft  the  beam  on  their  respective 
sides.  Such  lanterns  shall  be  carried  not  less  than 
three  feet  below  the  white  light.  Vessels  under  oars 
or  sails  of  less  than  twenty  tons  shall  have  ready  at 
hand  a  lantern  with  a  green  glass  on  one  side  and  a 
red  glass  on  the  other,  which,  on  the  approach  of  or  to 
other  vessels,  shall  be  exhibited  in  sufficient  time  to 
prevent  collision,  so  that  the  green  light  shall  not  be 
seen  on  the  port  side  nor  the  red  light  on  the  starboard 
side.  Pilot  vessels  when  engaged  at  their  station  on 
pilotage  duty  shall  not  show  their  side  lights.  How- 
ever, on  the  near  approach  of  or  to  other  vessels  they 
shall  have  their  side  lights  lighted,  ready  for  use,  and 
shall  flash  or  show  them  at  short  intervals,  to  indicate 
the  direction  in  which  they  are  heading,  but  the  green 
light  shall  not  be  shown  on  the  port  side,  nor  the  red 
light  on  the  starboard  side. 

A  pilot  vessel  of  such  a  class  as  to  be  obliged  to  go 
alongside  of  a  vessel  to  put  a  pilot  on  board  may,  in- 
stead of  the  colored  lights  above  mentioned,  have  at 
hand,  ready  for  use,  a  lantern  with  green  glass  on  the 
one  side  and  red  glass  on  the  other,  to  be  used  as 
prescribed  above. 

Pilot  vessels  when  not  engaged  on  their  station  on 
pilotage  duty  shall  carry  side  lights  similar  to  those  of 
other  vessels  of  similar  tonnage. 

A  steam  pilot  vessel,  when  engaged  on  her  station 
on  pilotage  duty  and  in  waters  of  the  United  States, 
and  not  at  anchor,  shall  carry  the  side  lights  required 
by  vessels  when  under  way,  but  when  at  anchor  the 
side  lights  should  not  show. 

Motor  boats  less  than  twenty-six  feet  in  length  shall 
carry  a  combined  lantern  in  the  fore  part  of  the  vessel 
and  lower  than  the  white  light  aft  showing  green  to 
starboard  and  red  to  port,  so  fixed  as  to  throw  the 
light  from  directly  ahead  to  two  points  abaft  the  beam 
on  their  respective  sides. 

Motor  boats  from  twenty-six  to  sixty-five  feet  in- 
clusive in  length  shall  show  on  the  starboard  side  a 
green  light  so  constructed  as  to  show  an  unbroken 
light  over  an  arc  of  the  horizon  of  ten  points  of  the 


compass,  so  fixed  as  to  throw  the  light  from  directly 
ahead  to  two  points  abaft  the  beam  on  the  starboard 
side.  On  the  port  side  a  red  light  so  constructed  as 
to  show  an  unbroken  light  over  an  arc  of  the  horizon 
of  ten  points  of  the  compass,  so  fixed  as  to  throw  the 
hght  from  directly  ahead  to  two  points  abaft  the  beam 
on  the  port  side. 

Minor  changes  in  the  above  rules  are  made  for  ves- 
sels plying  inland  waters  and  the  Great  Lakes. 

Page  1074. 

Lights,  Special.  A  vessel  which  from  any  accident  is 
not  under  command  shall  carry  at  the  same  height  as 
the  masthead  light,  where  they  can  best  be  seen,  and 
if  a  steam  vessel  in  lieu  of  that  light,  two  red  lights, 
in  a  vertical  line  one  over  the  other,  not  less  than  six 
feet  apart,  and  of  such  character  as  to  be  visible  all 
around  the  horizon  at  a  distance  of  at  least  two  miles. 

A  vessel  employed  in  laying  or  picking  up  a  tele- 
graph cable  shall  carry  in  the  same  position  as  the  mast 
head  light,  and  if  a  machinery  propelled  vessel,  in  lieu 
of  that  light,  three  lights  in  a  vertical  line  one  over 
the  other,  not  less  than  six  feet  apart.  The  highest 
and  lowest  of  these  lights  shall  be  red.  and  the  middle 
light  shall  be  white,  and  they  shall  be  of  such  a  char- 
acter as  to  be  visible  all  around  the  horizon,  at  a  dis- 
tance of  at  least  two  miles. 

The  vessels  showing  these  lights  when  not  making 
way  through  the  water,  shall  not  carry  the  side  lights, 
but  when  making  way  shall  carry  them. 

These  lights  are  to  be  taken  by  other  vessels  as 
signals  that  the  vessel  showing  them  is  not  under  com- 
mand and  can  not  therefore  get  out  of  the  way.  They 
are  not  to  be  taken  as  signals  of  distress. 

For  corresponding  daylight  signals  see  Black  Balls. 
Lights,  Stem.  A  seagoing  steam  vessel  which  is 
being  overtaken  by  another  shall  show  from  her  stern 
to  such  last  mentioned  vessel  a  white  light  or  a  flare-up 
light. 

The  white  light  required  to  be  shown  by  this  article 
may  be  fixed  and  carried  in  a  lantern,  but  in  such  case 
the  lantern  shall  be  so  constructed,  fitted,  and  screened 
that  it  shall  throw  an  unbroken  light  over  an  arc  of 
the  horizon  of  twelve  points  of  the  compass,  namely, 
for  six  points  from  directly  aft  on  each  side  of  the 
vessel,  so  as  to  be  visible  at  a  distance  of  at  least  one 
mile.  Such  light  shall  be  carried  as  near  as  practicable 
on  the  same  level  as  the  side  lights. 

Minor  changes  in  the  above  rules  are  made  for  ves- 
sels plying  inland  waters  and  the  Great  Lakes. 
Lights,  Towing.  A  seagoing  steam  vessel  when  tow- 
ing another  vessel  shall,  in  addition  to  her  side  lights, 
carry  two  bright  white  lights  in  a  vertical  line  one 
over  the  other,  not  less  than  six  feet  apart,  and  when 
towing  more  than  one  vessel  shall  carry  an  additional 
white  light  above  or  below  such  light,  if  the  length  of 
the  tow  measuring  from  the  stern  of  the  towing  vessel 
to  the  stern  of  the  last  vessel  towed  exceeds  six 
hundred  feet.  Each  of  these  lights  shall  be  of  the 
same  construction  and  character,  and  shall  be  carried 
in  the  same  position  as  the  masthead  light,  excepting 
the  additional  light,  which  may  be  carried  at  a  height 
of  not  less  than  fourteen  feet  above  the  hull. 

Such  machinery  propelled  vessels  may  carry  a  small 
white  light  abaft  the  funnel  or  aftermast  for  the  vessel 
towed  to  steer  by.  but  such  light  shall  not  be  visible 
forward  of  the  beam. 
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Minor  changes  are  made  in  the  above  rules  for  ves- 
sels plying  inland  waters  and  the  Great  Lakes. 

Lights,  Visible.  A  term  applied  to  lights  that  can  be 
seen  on  a  dark  night  in  a  clear  atmosphere. 

Light  Waterline.  The  line  to  which  a  vessel  sub- 
merges when  she  is  light,  i.e.,  without  cargo,  or  ballast 
in  the  case  of  merchant  vessels,  and  without  comple- 
ment, stores,  fuel,  ammunition,  feed  water,  etc.,  in  the 
case  of  war  vessels. 

Light  and  Air  Space.  Space  required  for  the  admis- 
sion of  light  and  air  to  the  engine  room,  machinery  or 
other  similar  spaces  so  situated  as  to  render  the  direct 
admission  of  light  by  other  means  difficult  or  impos- 
sible. 

Lightening.  The  act  of  discharging  cargo  in  order 
to  lessen  the  draft. 

Lightening  Hole.  A  hole  cut  out  of  any  structural 
member,  as  in  the  web,  where  very  little  loss  of 
strength  will  occur.  These  holes  reduce  the  weight 
and  in  many  cases  serve  as  access  holes.  This  condi- 
tion is  particularly  true  in  floor  plates  and  longitudinals 
in  a  Rouble  bottom. 

Lighter.  A  full  bodied,  heavily  built  craft,  usually 
not  self-propelled,  used  in  bringing  merchandise  or 
cargo  alongside  or  in  transferring  same  from  a  vessel. 
Page  467. 

Lightning  Switch.    See  Switch,  Lightning. 

Lignum  Vitae.  A  wood  of  very  hard  and  oily  nature. 
It  is  used  in  strips  or  blocks  as  a  bearing  surface  for 
the  propeller  shaft  in  stern  tubes. 

Limber-Boards.  Removable  boards  serving  as  covers 
for  water-courses. 

Limber  Chain.  A  chain  used  to  work  back  and  forth 
through  the  limber  holes  to  keep  the  same  from  becom- 
ing choked  up. 

Limber  Hole.  A  hole  or  slot  in  a  frame  or  plate  for 
the  purpose  of  preventing  water  from  collecting.  Most 
frequently  found  in  floor  plates  just  above  the  frames 
and  near  the  center  line  of  the  ship. 

Limber  Strake.    See  Strake,  Limber. 

Linchpin.  A  metal  pin  passing  through  a  shaft  or 
axle  to  hold  in  position  a  pulley,  wheel,  etc.  Linchpin 
and  forelock  are  terms  used  synonymously  by  many, 
though  a  forelock  is  the  more  narrow  application  of 
the  term. 

Line.  A  general  term  for  a  rope  of  any  size  used  for 
various  purposes;  small  cords  such  as  log  line,  lead 
line  and  small  stuff  as  marline,  ratline,  houseline,  etc. 

Line  Throwing  Gun.    A  small  gun  used  for  shooting 
lines  from  wrecked  vessels  to  the  shore  or  another 
vessel  or  vice-versa. 
Page  820. 

Liner.  A  piece  of  metal  used  for  the  purpose  of  filling 
up  a  space  between  a  bar  and  a  plate,  between  two 
plates. 

Liner,  Atlantic.  A  merchant  vessel  engaged  in  regular 
Transatlantic  service,  usually  having  high  speed,  com- 
fortable passenger  accommodations,  moderate  freight 
capacity,  and  large  size. 

The  term  probably  originated  with  the  first  efforts 
to  place  in  service  ships  which  should  maintain  a 
regular  schedule  across  the  Atlantic  Ocean. 

Page  1104. 

Liner,  Bulkhead.  A  short  or  diamond  shaped  plate 
fitted  between  the  outer  flanges  of  bulkhead  bounding 
bars  and  the  outer  strakes  of  shell  plating.  On  ac- 
count of  watertightness  the  rivet  spacing  In  bounding 
bars  is  closer  than  in  the  frames  and  the  bulkhead 


liner  is  a  compensating  plate  to  make  up  this  deficiei 
Liners,  Frame.  Small  strips  of  plate,  of  the  same  wi« 
as  the  frame  flange,  inserted  between  the  frame  an 
shell  plate  to  give  contact  between  the  two,  wh 
owing  to  the  method  of  fitting  the  plate  it  would 
otherwise  bear  against  the  frame. 
Liner,  Frame,  Straight   See  Frame  Liner,  Straight 
Liner,  Frame,  Tapered.   Sec  Frame  Liner,  Tapered. 
Liners,  Tapered.    A  term  applied  to  pieces  of  pi 
that  are  hammered  into  a  wedge  shape  and  used 
filler  pieces  between  plating  and  framing  in  the  \ 
of  lap  joints. 

Lines,  Bevel.    A  representation  by  means  of  lines 
the  inclinations  which  one  set  of  surfaces  make  ^ 
others  or  with  a  datum  line. 
Lines  (on  a  Drawing).    Among  the  principal  lines 
a  drawing  are  the  following: 

Base  Line :  A  horizontal  fore  and  aft  reference  1 
for  vertical  measurements.  This  line  is  perpendici 
to  the  vertical  center  line. 

A  horizontal  transverse  reference  line  for  vert: 
measurements.   This  line  is  perpendicular  to  both 
vertical  center  line  and  the  fore  and  aft  base  line. 

Buttock  Lines :  Vertical  lines  parallel  to  the  vert 
center  line  on  the  body  plan;  horizontal  lines  para 
to  the  fore  and  aft  center  line  on  the  half  brea 
plan;  and  curved  lines  on  the  sheer  plan. 

Center  Line:   A  horizontal  fore  and  aft  referc 
line  for  athwartship  measurements  dividing  the  s 
into  two  symmetrical  halves.    This  line  lies  in 
vertical  plane  passing  through  the  base  line. 

A  vertical  reference  line  in  the  center  of  the  hi 
plan,  midship  section  or  other  section.  This  lin€ 
perpendicular  to  the  base  line.  The  projection  o 
verticaLfore  and  aft  plane  embracing  this  line  appe 
on  the  half  breadth  plan  as  a  fore  and  aft  line  divid 
the  vessel  into  halves. 

Diagonals:    Diagonal    lines    extending  from 
vertical  center  line  to  the  frame  lines  on  the  body  p 
and  curved  lines  on  the  half  breadth  and  sheer  ph 

Frame  Lines :  Curved  lines  showing  the  contoui 
the  frames  on  body  plan ;  straight  vertical  lines  on 
half  breadth  plan;  and  straight  vertical  lines  on 
sheer  plan. 

Water  Lines:  Horizontal  lines  parallel  to  the  h. 
zontal  transverse  base  line  on  the  body  plan;  cur 
lines  on  the  half  breadth  plan;  and  horizontal  li 
parallel  to  the  horizontal  fore  and  aft  base  line  on 
sheer  plan. 

Lines  (on  a  ship).    Usually  chalk  lines  whose  p« 
tion  may  be  permanently  fixed  by  center  punchi 
'  also  wires  or  cords  for  temporary  use. 

Lines  (Plan).  A  drawing  showing  a  vessel's  fo 
projected  on  three  planes  perpendicular  to  each  ot' 
Conceiving  the  surface  of  the  vessel  cut  by  planes  j 
allel  to  each  of  these  three  reference  planes,  the  in 
sections  of  these  with  the  vessel's  form  will  be  cur 
lines  which  may  be  projected  on  the  three  refers 
planes.  The  projection  of  any  particular  intersec* 
will  appear  as  straight  lines  on  two  of  the  refers 
planes  and  as  a  curved  line  on  the  third.  Line! 
decks  with  a  sheer  are  curved  on  all  three  planes, 
lines  plan  comprises  these  three  plans: 

A.  Sheer  or  Profile  Plan.  A  drawing  or  view  sh 
ing  the  projections  on  the  vertical  fore  and  aft  re 
ence  plane  of  the  intersections  of  planes  paralle 
and  at  varying  distances  from  the  reference  plane  ' 
the  vessel's  form.    These  intersections  are  knowi 
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BOW  and  buttock  unes,  or  simply  buttocks,  and  arc 
curved  lines.  The  bilge  diagonal  is  a  curved  line  when 
appearing  on  this  plan.  The  water  lines  and  cross 
SECTIONS  appear  as  straight  lines. 

B.  Half  Breadth  Plan.  A  drawing  or  view  showing 
the  projections  on  the  horizontal,  fore  and  aft  refer- 
ence plane  of  the  intersections  of  planes  parallel  to 
and  at  varying  distances  from  the  reference  plane  with 
the  vessel's  form.  These  intersections  are  known  as 
WATER  UNES  and  are  curved.  The  buttocks  and  cross 
SECTIONS  appear  as  straight  lines. 

C.  Body  Plan.  A  drawing  or  view  showing  the  pro- 
jections on  the  vertical  transverse  reference  plane  of 
the  intersections  of  planes  parallel  to  and  at  varying 
distances  from  the  reference  plane  with  the  vessel's 
form.  These  intersections  are  known  as  cross  sec- 
tions and  arc  curved.  The  water  unes,  buttocks  and 
bilge  diagonals  appear  as  straight  lines.  The  cross 
sections  forward  of  the  midship  section  are  usually 
shown  on  the  right  of  the  plan,  those  aft  of  the  midship 
section  to  the  left. 

Pages  204,  205,  227,  228,  470,  471,  472,  473.  474,  475. 
Plates  XXX,  XXXI. 

Linesman.  A  mold  loftsman  who  is  expert  on  laying 
down  ship's  lines  and  developing  work  therefrom. 

Lining  Up.  The  process  of  adjusting  the  various  mov- 
ing parts  of  an  engine  so  as  to  insure  their  func- 
tioning in  exactly  the  desired  manner  both  from 
the  standpoint  of  individual  action  and  from  that  of 
the  engine  as  a  whole. 

For  detailed  comment  relative  to  the  methods  em- 
ployed, see  "Practical  Marine  Engineering,"  7th  Edi- 
tion, by  Admiral  Dyson,  pages  716  to  721  inclusive. 

Link.  A  machine  member  designed  to  receive  and 
transmit  power  from  one  part  of  an  engine*  to  another. 

Link  Brasses.  Brasses  fitted  in  the  bearings  at  the 
ends  of  a  link. 

Link  Motion.  Synonymous  with  a  portion  of  the  re- 
versing mechanism  or  gear  and  referring  to  that  part 
of  the  apparatus  which  is  composed  of  eccentrics, 
eccentric  rods,  links,  and  slide  valve  rod. 

Link,  Stephenson.   See  Stephenson  Link. 

Linoleum  Cement.   See  Paint. 

Linseed  OiL   See  Paint. 

List.   The  deviation  of  a  vessel  from  the  upright  posi- 
tion, due  to  bilging,  shifting  of  cargo,  or  other  cause. 
JAwe  Load.    A  load  suddenly  applied,  a  moving  load. 
Examples  of  live  load  are  wind  pressure,  a  weight 
being  lifted  by  a  crane,  a  train  moving  over  a  bridge. 
Lisard.    A  rope  having  a  thimble,  bull's  eye.  or  block 

spliced  into  the  end.    It  is  used  as  a  leader. 
Load  Line.  The  line  on  the  "lines  plan"  of  a  ship  rep- 
resenting the  intersection  of  the  ship's  form  with  the 
plane  of  the  water's  surface  when  the  vessel  is  floating 
with  her  designed  load  on  board.   Also  applied  to  the 
actual  intersection  of  the  surface  of  the  water  with  a 
vessel's  side. 
Pages  171,  172,  179,  180,  189,  190.  224. 
Jxmd  Waterplane.  The  waterplane  at  which  the  vessel 
floats  when  in  fully  loaded  condition. 

This  is  essentially  a  merchant  ship  term  and  has 
no  meaning  in  American  naval  practice. 
Lock  SoltB,    Bolts  or  studs  used  to  hold  in  place  a 

ringr,  band,  bearing,  etc. 
Lock  CbMtnber,    The  space  or  compartment  contained 
between  the  gates  at  each  end  of  a  lock. 


Locker.    An  enclosed  space  or  small  closet  used  for 

stowing  articles. 
Loftsmen.    Workmen  who  lay  down  the  ship's  lines 

full  size  on  the  mold  loft  floor  and  make  templates 

or  molds  for  the  various  parts  or  details  of  the  vessel's 

structure. 

Log.  An  apparatus  either  for  ascertaining  the  momen- 
tary speed  of  a  vessel  in  knots  or  the  distance  she 
has  traveled  in  a  given  time. 

The  old-fashioned  chip-log,  now  rarely  used,  con- 
sists of  a  flat  piece  of  wood,  triangular  or  sector- 
shaped  and  weighted  with  lead  so  that  it  will  float 
upright,  attached  to  a  length  of  tine  line.  The  line 
is  divided  into  divisions  and  tenths  having  the  same 
ratio  to  a  nautical  mile  that  28  seconds  has  to  an 
hour.  This  type  of  log  gives  fairly  satisfactory  results, 
for  speeds  up  to  10  or  12  knots. 

The  ground  log  consists  of  the  common  log  line 
having  a  hand-lead  substituted  for  the  log-chip. 
When  the  log  is  hove  the  lead  lies  on  the  ground 
without  dragging  and  thus  gives  the  speed  over  the 
ground. 

The  speed  of  modern  steamers  is  ascertained  by 
patent  logs  of  which  there  are  many  types. 

With  very  few  exceptions,  these  consist  of  a 
"rotator"  similar  in  principle  to  the  propeller  of  a 
ship,  which  is  towed  through  the  water  and  made  to 
rotate  with  a  velocity  varying  with  the  speed.  This 
motion  as  transmitted  by  a  cord  to  a  dial  or  several 
dials  through  a  series  of  gears  thus  registering  the 
distance  corresponding  to  the  revolutions  of  the  ro- 
tator and  is  one  of  the  distance  not  of  speed.  In  a 
**taffrair'  log  the  registering  mechanism  is  on  the 
taffrail,  a  long  line  connecting  it  to  the  rotator;  in 
the  "harpoon"  log  the  registering  mechanism  is 
towed  astern  with  the  rotator  and  is  hauled  in  for 
reading.  Page  1091. 

Log  Line.  The  line  connecting  a  log-chip  or  harpoon 
log  to  the  vessel  or  between  the  rotator  and  the 
registering  mechanism  of  a  taffrail  log. 

The  United  States  Navy  has  manufactured  for  its 
use  log  lines  as  follows :  For  chip-logs,  ^  inch  Amer- 
ican hemp,  100  fathoms  length;  for  taffrail  logs,  H 
inch  circumference,  cotton  twine,  braided,  in  33VS* 
662/3,  and  100  fathoms  length. 

LolL  The  action  of  a  ship  having  small  metacentric 
height,  by  virtue  of  which  she  heels  sufiiciently  to 
bring  her  vertical  center  of  gravity  over  the  center 
of  buoyancy.  This  term  is  really  descriptive  of  the 
action  of  many  crank  ships. 

Long  Splice.  A  splice  made  without  an  increase  in 
the  rope's  diameter.  It  is  required  in  a  rope  that  must 
reeve  through  a  block.  The  strands  are  first  unlaid 
for  a  considerable  distance,  the  end  of  the  ropes  then 
brought  together,  the  strands  interlaced,  the  ends  of 
each  subdivided  and  a  part  of  them  tucked  over  and 
under  the  full  strands,  and  the  remaining  unused 
partial  strands  trimmed  off. 

Longboat,  Launch.  A  large  pulling  boat  of  full  lines 
and  square  stern  intended  for  general  utility. 

Longitudinal.  .\  general  term  meaning  fore  and  aft, 
as  longitudinal  bulkhead,  longitudinal  strength,  etc. 
A  fore  and  aft  girder  in  the  bottom  of  a  ship  or  a 
side  keelson. 

Longitudinal  Bulkhead.  See  Bulkhead.  Loxgitldinal. 
Longitudinal  Coefficient.     See  Coefficient.  Loxgitw- 
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Longitudinal  Framed  Ship.  See  Ship,  Longitudinal 
Framed. 

Longitudinal  Frames.   See  Frames,  Longitudinal. 

Longitudinal  Girder.  A  term  applied  to  the  fore  and 
aft  girders  in  the  bottom  of  a  ship.  These  girders 
are  usually  made  up  from  plates  and  shapes  and  are 
sometimes  intercostal  and  sometimes  continuous. 
Where  the  plates  are  cut  at  the  floors,  either  or  both, 
the  top  and  bottom  bars  may  be  made  continuous  by 
notching  out  the  floor  plates  in  their  way  and  cutting 
the  floor  bars. 

Longitudinal  Number  or  Numeral.  A  key  number  used 
by  Classification  Societies  in  their  rules  for  determin- 
ing the  scantlings  of  the  fore  and  aft  members  and 
the  plating.  These  numbers  with  the  corresponding 
scantlings  are  tabulated  in  the  rules  and  are  the 
results  of  experience  and  comparison.  The  numbers 
are  arrived  at  in  different  ways  by  the  various  Classi- 
fication Societies  but  they  are  always  identification 
numbers  indicating  the  general  size  of  the  vessel  as 
well  as  the  proper  scantlings  of  the  structural  members. 

Longitudinal  Stresses.    Stresses  which  act  lengthwise 
of  a  girder  or  beam.    Similarly  for  a  ship,  stresses 
acting  parallel  to  the  center  line. 
Page  469.    Plate  XXIX. 

Longitudinal  Subdivision.  The  subdivision  of  a  ship 
resulting  from  the  fitting  of  longitudinal  or  fore  and 
aft  bulkheads. 

Lost  Buoyancy.  In  case  of  damage  to  a  vessel  caus- 
ing flooding  of  a  compartment  or  compartments,  the 
amount  by  which  the  reserve  buoyancy  of  the  vessel  is 
decreased  by  such  flooding  is  termed  the  lost  buoy- 
ancy. In  computing  the  lost  buoyancy  for  any  given 
case,  cognizance  is  taken  of  the  permeability  of  any 
cargo  in  the  compartments  flooded  and  only  the  net 
loss  of  buoyancy  is  taken,  credit  being  given  for  the 
inherent  buoyancy  of  the  cargo. 

Loud  Speaking  Telephone.  See  Telephone,  Loud 
Speaking. 

Louver.  An  opening  partially  closed  with  slats,  which 
are  fitted  diagonally  so  that  they  overlap,  shutting 
out  the  view  but  allowing  the  free  passage  of  air. 
They  are  frequently  constructed  in  the  sides  of  sk>'- 
lights  and  fidleys. 

Lower  Deck.    See  Deck,  Lower. 

Lower  Deck  Stringer.   See  Stringer,  Lower  Deck. 

Lower  Deck  Stringer  Bar.   See  Stringer,  Bar. 

Lower  Keel.    See  Keel,  Lower. 

Lower  Rigging.  The  shrouds,  stays,  etc.,  supporting 
the  lower  masts  including  the  running  rigging  for 
working  their  yards  and  sails. 

Lubber's  Point.  A  vertical  mark  on  the  inside  rim  of 
the  card  chamber  of  a  compass  which  is  held  in 
coincidence  with  the  point  of  the  compass  card  indicat- 
ing the  desired  course  to  be  steered.  The  installation 
of  the  binnacle  is  such,  that  with  proper  adjustment 
of  this  mark,  the  center  of  the  compass  card,  and  the 
fore  and  aft  center  line  of  the  vessel  lie  in  a  vertical 
plane. 

Lubrication.  Lubrication  is  effected  in  various  ways; 
by  means  of  such  devices  as  grease  cups,  compression 
cups,  wipers  and  oil  cans;  by  means  of  manifolds  or 
reservoirs  and  piping  through  which  the  oil  flows  by 
gravity  to  the  desired  spot;  by  means  of  a  pump  and 
piping  through  which  the  oil  is  forced  to  the  part  to 
be  lubricated. 

Pages  708,  709,  963,  964.  965. 


Lubricating  Oil  Cooler.   See  Oil  Cooler,  Lubricating. 

Lubricating  Oil  Pump.   See  Pump,  Lubricating  Oil. 

Lubricating  System,  Gas  Engine.  See  Gas  Engine 
Lubricating  System. 

Lucky  Bag.  A  locker  on  board  a  naval  ship  provided 
as  a  receptacle  for  such  articles  belonging  to  the  crew 
as  are  found  out  of  place.  The  owners  of  the  articles 
can  regain  possession  of  them  only  by  bidding  them 
in  at  auctions. 

Luflf  Tackle.  A  purchase  consisting  of  a  length  of  rope, 
a  fixed  double  and  a  movable  single  block. 

Lug  Piece.  A  short  piece  of  angle  bar  used  to  attach 
keelsons,  girders,  stringers,  etc.,  to  other  structural 
members. 

Lug-Rig.  The  arrangement  of  sails  peculiar  to  an 
English  and  French  type  of  boats  known  as  luggers 
which  have  one,  two  or  three  masts  with  quadri- 
lateral or  four  cornered  fore  and  aft  sails  bent  to  a 
hoisting  yard. 

Lug-sail.  A  sail  used  in  small  craft.  It  is  triangular 
in  shape. 

Lugger.  A  vessel  having  from  one  to  three  masts 
rigged  with  quadrilateral  fore-and-aft  sails  bent  to 
yards. 

Lumber,  Green.  Lumber  having  about  the  same  mois- 
ture content  as  when  cut  from  live  timber. 

Lumber,  Kiln  Dried.  Lumber  which  has  been  dried 
by  artificial  heat. 

Lumber,  Seasoned.    Lumber  is  seasoned  when  it  has 
reached  a  moisture  content  that  is  equal  to  the  aver- 
age condition  of  the  atmosphere  without  being  ex- 
posed to  artificial  heat. 
Page  813. 

Lumper.   An  unskilled  laborer  about  a  shipyard. 

M 

Machine   Beveling.    The   operation   of  bending  the 

flanges  of  shapes  to  given  inclinations  by  machinery. 
Machine  Screw.   See  Screw. 

Machinery  Arrangement.  The  term  "machinery  ar- 
rangement" applies  to  the  layout  of  the  main  pro- 
pelling unit  and  its  auxiliaries. 

Pages  390,  391,  392,  393,  398,  399,  400,  401,  425,  442. 
443,  444. 

Plates  XII,  XIV. 

Machinery,  Auxiliary.    See  Auxiliary  Machinery. 

Machinery,  Deck.   See  Deck  Machinery. 

Machinery  Steel.    See  Steel  and  Iron. 

Machinists  (Inside).  Mechanics  who  operate  drills, 
lathes,  boring  mills,  shapers,  etc.,  in  the  shop.  They 
prepare  the  parts  of  machinery  for  assembling. 

Machinists  (Outside).  Mechanics  who  assemble  on 
shipboard  the  propelling  machinery  and  auxiliaries. 
On  naval  vessels  they  assemble  the  turret  rotating 
machinery. 

Macomb  Strainer.   See  Strainer,  Macomb. 

Magazine.  Spaces  or  compartments  devoted  to  the 
stowing  of  ammunition. 

Magnesium.   Described  under  Metals. 

Magnet  Wire.   See  Electric  Wire  and  Cable. 

Magnetic  Field.  The  space  surrounding  a  magnetized 
body  through  which  the  magnetic  force  acts. 

Magnetism.  The  property  possessed  by  certain  bodies 
to  attract  and  repel  each  other  according  to  deter- 
minate laws. 

Main  Body.   The  hull  exclusive  of  all  deck  erections. 

spars,  stacks,  etc.;  the  naked  hull. 
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Main  Check  Valve.   See  Valve,  Main  Check. 

Main  Circulating  Pump.   See  Pump,  Main  Circulating. 

Main  Deck.   See  Deck,  Main. 

Main  Deck  Sheerstrake.  The  strake  of  outside  plating 
adjacent  to  the  main  deck. 

Main  Deck  Stringer.    See  Stringer,  Main  Deck. 

Main  Deck  Stringer  Bar.   See  Stringer,  Bar. 

Main  Drain.  The  principal  drainage  main  usually  ap- 
plied only  to  the  pipes  arranged  for  pumping  out  the 
machinery  spaces. 

Main  Feed  Pump.   See  Pump,  Main  Feed. 

Main  Floor.    See  Floor,  Main. 

Main  Frame.   See  Frame,  Main. 

Main  Hatch.   See  Hatch,  Main. 

Main  Hold.   The  largest  cargo  hold. 

Main  Piece,  Rudder.   See  Rudder,  Main  Piece. 

Main  Truck.   See  Truck. 

Mainsail.  The  principal  sail  carried  by  the  main  mast. 
In  a  square  rigged  vessel  it  is  suspended  from  the 
main  yard.  In  a  fore-and-aft  rigged  vessel  it  is  spread 
on  the  main  gaff  and  boom. 

Male  and  Female.  A  term  applied  to  two  engaging 
pieces,  one  of  which  is  raised  and  the  other  recessed. 

Malleable  Iron.    Described  under  Steel  and  Iron. 

Malleability.  That  quality  of  a  material  by  virtue  of 
which  it  may  be  satisfactorily  worked  under  the  ham- 
mer or  by  means  of  rolls. 

Maneuvering  Valve.    See  Valve  Maneuvering. 

Manganese.    Described  under  Metals. 

Manger  Plate.  A  term  applied  to  a  plate  forming  part 
of  a  breakwater.  They  are  installed  on  forward 
weather  decks  for  the  purpose  of  throwing  off  the 
water  that  is  shipped  over  the  bow. 

Mangle  Rolls.   See  Rolls,  Mangle. 

Man  of  War.  A  vessel  designed  for  fighting  purposes. 
Generally  applied  to  naval  vessels  of  the  first  class. 
The  term  is  not  so  commonly  used  now  as  formerly. 

Manhole.  A  round  or  oval  hole  cut  in  floors,  tank  tops, 
decks,  tanks,  boilers,  etc.,  for  the  purpose  of  providing 
access. 
Pages  556,  557. 

Manhole  Coaming.    See  Coaming,  Manhole. 

Manhole  Cover.  A  cover  or  lid  used  to  close  a  man- 
hole opening.  Manhole  covers  may  be  air,  water, 
steam  or  oil  tight.  The  simplest  type  consists  of  a 
plate  and  gasket  fastened  by  bolts  but  for  easy  access 
and  tightness  a  hinged  cover  on  a  raised  frame  is 
more  desirable. 
Page  817. 

lianhole  Ring,  Boiler.   See  Boiler  Manhole  Ring. 

Manholes,  Boiler.    See  Boiler  Manholes. 

Manifold.  A  casting  or  chest  containing  several  valves. 
Suction  or  discharge  pipes  from  or  to  the  various 
compartments,  tanks  and  pumps  are  lead  to  it,  making 
it  possible  for  several  pumps  to  draw  from  or  deliver 
to  a  given  place  through  one  pipe  line. 
Page  884. 

Manila.  The  prepared  fiber  obtained  from  the  stalk  of 
the  wild  banana.  The  principal  supply  comes  from  the 
Philippine  Archipelago.  It  is  light  and  flexible,  and 
does  not  readily  deteriorate,  so  that  when  made  into 
cordage  it  does  not  require  tarring. 

Manila  Rope.   See  Rope,  Manila. 

Margin  Bracket.    See  Frame  Bracket. 

Margin  Line.  A  line  drawn  parallel  to  the  bulkhead 
deck  at  side  lines  and  76  millimeters  (equivalent  to  3 
inches)  below  the  upper  surface  of  that  deck.  The 
term  is  used  in  connection  with  the  method  of  sub- 
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dividing  merchant  ships  described  in  the  Report  of 
the  Committee  appointed  by  the  president  of  the 
British  Board  of  Trade. 

Margin  Piank.  A  term  applied  to  a  plank  forming  the 
boundary  of  the  deck  planking. 

Margin  Plate.  The  plate  forming  the  sides  of  the  inner 
bottom  tank.  This  plate  is  usually  fitted  normal  to 
the  shell  to  which  it  is  attached  by  a  continuous  angle 
bar  and  has  its  top  edge  flanged  over  to  make  a  seam 
lap  connection  to  the  inner  bottom  plating.  The  side 
frames  are  usually  attached  to  this  plate  by  large 
brackets. 

Pages  370  to  430,  484.    Plate  XXXVI. 

Marine  Compass.   See  Compass,  Marine. 

Marine  Engine.  See  Engine,  Marine;  Engine,  Recip- 
rocating; Turbine,  Electric  Drive;  Engine,  Diesel; 
Engine,  Hot  Bulb,  etc. 

Marine  Glue.   See  Glue,  Marine. 

Marine  Hardware.    A  general  term  usually  appjie^l  to 
spikes,  nails,  screws,  clinch  rings,  boat  hook\  row 
locks,  pipe  fittings,  hinges,  locks,  door   knobs,  draw 
pulls,  etc. 
Page  823. 

Marine  Railway.   See  Dry  Dock,  Railway. 

Marine  Railway  Hoist.  See  Hoist,  Marine  Railway. 

Marker.  A  short  piece  of  brass  pipe  which  is  dipped 
in  white  lead  and  pushed  through  a  mold  to  mark  the 
location  of  a  rivet  hole  on  the  material. 

Marker,  Double  Arm.  A  device  consisting  of  two 
wooden  arms  or  battens  rigidly  fastened  together  at 
one  end  in  such  a  manner  that  they  are  parallel.  Both 
arms  are  drilled  with  holes  directly  opposite  each 
other. 

This  device  is  used  when  it  becomes  necessary  to 
transfer  the  location  of  a  rivet  hole  from  one  side  of 
a  plate  or  shape  to  the  other. 

Marline.  A  double-threaded,  left-handed  tarred  cord, 
made  from  a  good  grade  of  American  hemp.  In  gen- 
eral use  on  shipboard  for  purposes  similar  to  other 
"small  stuff."    Made  in  the  following  grades: 

Marline,  Common  222  feet  to  the  pound. 

Marline.  Medium  360  feet  to  the  pound. 

Marline,  Yacht  520  feet  to  the  pound. 

Marline.  A  tarred  hemp,  two-stranded,  left-handed, 
small  stuff,  about  %  inch  in  diameter,  used  for  neat 
seizings  and  fine  service.  Untarred  marline  is  used  for 
making  sennit. 

Marline  Clad  Wire  Rope.  See  Rope,  Wire,  Marline 
Clad. 

Marline  Hitch.  A  half  hitch  in  which  the  hauling  part 
comes  out  underneath  the  standing  part.  Used  by 
riggers  in  marling  down  parcelling  before  serving  and 
for  lashing  hammocks. 

Marline  Spike.  A  tapering  pointed  metal  implement 
used  by  riggers  and  sailmakers  to  open  the  strands 
of  rope  in  splicing  and  as  a  lever  in  marling  and 
seizing.  In  general,  a  marline  spike  is  the  same  as  a 
fid  except  that  the  former  is  metal  while  the  latter  is 
wood,  although  a  marline  spike  may  have  a  wood 
handle. 

Marling.  To  hitch  marline,  spun-yarn,  etc.,  around 
the  parcelling  on  a  rope  to  keep  it  in  place  while  the 
serving  is  being  done. 

Marry.  To  join  two  ropes  end  to  end  in  such  a  manner 
that  the  joint  will  run  through  a  block;  also  to  place 
t.wo  ropes  alongside  of  each  other  so  that  both  may 
be  hauled  on  simultaneously. 
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Martingale  or  Martingale  Boom.  A  spar  erected  per- 
pendicular to  the  forward  end  of  the  bowsprit  as  a 
strut  for  the  jib-boom  and  flying  jib-boom  stays. 

Martingale  Guys.  Stays  running  from  the  martingale 
to  each  side  of  the  bow. 

Martingale  Stay.    See  Jib-Boom  Stay. 

Mast.  A  long  pole  of  steel  or  wood,  usually  circular 
in  section,  one  or  more  of  which  are  erected  vertically 
on  the  center  line  of  a  ship.  The  mast  may  be  in  one 
piece  or  it  may  be  a  series  of  pieces  banded  together 
to  form  one  continuous  pole. 

The  masts  were  originally  erected  for  the  sails  but 
they  are  now  used  more  as  supports  for  the  rigging, 
cargo  handling  gear  and  wireless. 
Pages  319,  320,  332,  338,  342,  344,  345,  597,  598,  813. 

Mast  Cap.  A  band  worked  around  two  sections  of  a 
mast  at  the  level  of  the  top  of  the  lower  section  and 
serving  as  a  support  for  the  upper  section.  Also  ap- 
plied to  the  band  around  a  topmast  to  which  the  stays 
are  attached. 
Page  345. 

Mast  Cheeks.  A  term  applied  to  brackets  of  metal  or 
wood  fitted  over  on  each  side  of  a  mast  underneath 
the  crosstrees  or  a  mast  platform. 

Mast-Coat.  A  canvas  covering  fitted  around  and  lashed 
or  nailed  to  a  wood  mast  just  above  the  upper  end  of 
the  mast  wedge  and  also  secured  at  the  deck  to  pre- 
vent leakage  around  the  mast. 

Mast  Collar.  A  piece  of  wood  or  a  shape,  usually  an 
angle  iron,  that  is  formed  into  a  ring  and  fitted  around 
the  mast  hole  in  a  deck. 

Mast  Fittings.    Bands,  caps,  pads,  etc.,  fitted  to  a 
mast  of  supporting  topmasts,  heels  of  booms,  etc., 
and  to  which  the  shrouds,  blocks,  etc.,  are  secured. 
Pages  320.  321,  332,  335,  338,  344,  345. 

Mast,  Fore.  The  mast  that  is  farthest  forward  in  all 
vessels  having  two  or  more  masts. 

Mast,  Heel  of.  A  term  applied  to  the  lowest  portion 
of  a  mast. 

Mast  Holes.    A  term  applied  to  the  holes  in  a  deck 

through  which  the  mast  passes. 
Mast  Hounds.   The  upper  portion  of  a  mast  at  which 

the  outrigger  or  trestle  trees  are  fitted.   Also  applied 

in  vessels  without  outriggers  to  that  portion  at  which 

the  hound  band  for  attaching  the  shrouds  is  fitted. 
Mast,  Jury.    A  term  applied  to  any  mast  temporarily 

erected  to  take  the  place  of  one  that  is  carried  away. 

Also  applied  to  a  temporary  mast  erected  in  a  new 

vessel. 

Mast  Ladder.   See  Ladder,  Mast. 

Mast,  Lower.   A  term  applied  to  the  lowest  part  of  a 

mast  made  up  of  two  or  more  poles. 
Mast,  Main.    The  principal  mast  in  a  vessel.    It  is 

generally  the  second  mast  from  the  bow. 
Mast,  Mizzen.   A  term  applied  to  the  third  mast  in  a 

vessel 

Mast  Partner.  A  term  applied  to  wood  planking  or 
steel  plating  worked  around  the  mast  hole  in  a  deck 
to  form  a  side  support  for  a  mast. 

Mast  Rope.  See  Rope,  Mast. 

Mast,  Royal  Topgallant.  The  third  section  above  the 
lower  mast.   Its  use  is  confined  to  square  riggers. 

Mast  Step.  A  term  applied  to  the  foundation  on  which 
a  mast  is  erected. 

Mast  Table.  A  structtu-e  built  up  around  a  mast  as  a 
support  for  the  cargo  boom  pivots. 

Mast,  Top.   A  term  applied  to  the  portion  next  above 
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the  lower  mast  in  a  mast  made  up  of  two  or  more 
poles.  Where  the  mast  consists  of  two  poles  it  is 
the  upper  pole. 
Pages  597,  598. 
Mast,  Topgallant.  That  topmost  portion  of  a  mast 
made  up  of  three  poles.  The  pole  next  above  the 
topmast. 

Mast  Trunk.  A  term  applied  to  a  well  constructed  in 
a  vessel  into  which  a  mast  may  be  lowered. 

Mast  Wedges.  A  term  applied  to  the  wood  wedges 
driven  around  a  mast  where  it  pierces  the  deck  in 
order  to  hold  it  in  place. 

Masthead.    The  upper  portion  of  a  mast  above  the 
hounds. 
Pages  597,  598. 

Masthead  Light.    See  Light,  Masthead. 

Mathematical  Lines.  Lines  of  a  ship  the  offsets  of 
which  have  been  developed  by  mathematical  means, 
i.  e.,  by  the  use  of  formulae,  coefficients,  etc,  rather 
than  by  the  eye  at  the  dictation  only  of  judgment  and 
experience. 

Mathematical  Wave.  A  wave  whose  contour  follows 
some  definite  mathematical  law.  The  best  known 
mathematical  wave  is  the  Trochoidal  wave. 

Matthew  Walker  Knot   See  Knot,  Matthew  Walker. 

Mean  Effective  Pressure.  The  total  area  of  the  in- 
dicator card  divided  by  the  length  of  stroke. 

Mean  Sinkage.  The  change  in  a  vessel's  mean  draft 
which  occurs  as  the  result  of  an  increase  in  her  dis- 
placement. 

Measurement.  The  ascertaining  of  the  tonnage  of  a 
part  or  the  whole  of  a  vessel  either  from  the  plans 
or  from  mea.<5urements  made  on  the  ship  according  to 
certain  definite  rules. 

Measurement,  New.   The  measurement  of  tonnage  ac- 
cording to  the  revised  ruling  which  established  100 
cubic  feet  as  the  space  equivalent  of  one  ton  of  cargo. 
The  old  rule  was  based  upon  40  cubic  feet  per  ton. 
Pages  232,  233. 

Measurement,  Old.  The  measurement  of  a  vessel's  in- 
ternal capacity  or  tonnage  was  formerly  based  upon 
40  cubic  feet  as  the  space  equivalent  of  one  ton  of 
cargo.  This  unit  was  superseded  by  that  now  in  use, 
viz.:  100  cubic  feet  per  ton. 

Mechanical  Davit.   See  Davit,  Mechanical. 

Mechanical  Ventilation.  See  Venthation,  Mechanical. 

Mechanical  Work.  The  product  of  a  force  by  the  dis- 
tance through  which  it  operates.  In  the  English  sys- 
tem of  measurements  the  unit  of  mechanical  work  k 
the  foot  pound.  It  is  equal  to  the  work  required  to 
raise  a  mass  of  one  pound  a  distance  of  one  foot 
against  the  action  of  the  force  of  gravity. 

Medium  Steel.   See  Steel  and  Iron. 

Menhaden  Oil.  See  Paint. 

Merchant  Bar.  Described  under  Steel  and  Ikon, 

Mercury.   Described  under  Metals. 

Messenger  Chain.  A  term  applied  to  a  chain  used  in 
transmitting  motion  from  one  machine  to  another.  A 
chain  used  in  driving  a  windlass  from  a  winch. 

Messenger  Wheels.  A  term  applied  to  wheels  that  are 
fitted  to  two  machines  for  the  purpose  of  allowing 
one  machine  to  drive  the  other  by  means  of  a  mes- 
senger chain  or  rope. 

They  are  more  commonly  used  in  driving  a  wind- 
lass from  a  winch. 

Metacenter,  Longitudinal  The  metacenter  correspond* 
ing  to  longitudinal  inclination. 
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Metacenter,  Transverse.  The  point  of  intersection  of 
the  vertical  through  the  center  of  buoyancy  of  a  ship 
in  the  position  of  equilibrium  with  the  vertical 
through  the  new  center  of  buoyancy  when  the  ship  is 
slightly  heeled.  The  displacement  is  the  same  in  both 
the  inclined  and  vertical  positions  referred  to. 
Pages  175,  176,  183,  184,  185,  186,  193  to  199. 
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Metacentric  Diagram.  A  curve  indicating  the  height 
of  metacenter  (generally  above  base)  for  all  drafts  to 
which  the  vessel  may  be  loaded. 

Metacentric  Height.  The  distance  between  the  center 
of  gravity  and  the  metacenter. 

It  is  termed  transverse  or  longitudinal  as  the  trans- 
verse or  longitudinal  metacenter  is  used. 
Pages  163,  164. 

Metacentric  Involute.  The  locus  of  the  centers  of 
curvature  of  that  curve  which  is  described  by  the  cen- 
ter of  buoyancy  of  a  vessel  as  she  is  continuously  in- 
clined from  the  upright  through  all  angles  of  heel. 

Metacentric  Stability.  Initial  stability,  stability  at 
small  angles,  which  is  correctly  indicated  by  the 
metacentric  height. 

Metals.    Pages  890,  1025. 

Antifriction  Metal 

One  of  the  best  known  bearing  metals  for  general 
use  has  the  following  chemical  analysis:  copper,  3  per 
cent,  to  per  cent,,  tin  88  per  cent,  to  89}^  per 
cent.,  and  antimony  7  per  cent,  to  8  per  cent.  When 
the  above  metal  is  used  in  bearings  of  small  gasoline 
motors,  the  antimony  content  should  be  increased  at 
least  2  per  cent. 

Antimony 

A  metal  of  bluish-white  color.  It  is  brittle  and  of 
crystalline  or  laminated  structure.  Its  specific  gravity 
is  6.7  to  6.8  and  melting  point  842°  F.  It  burns  in 
the  open  air  with  a  bluish-white  flame.  Antimony 
expands  on  cooling  and  thus  when  alloyed  with  other 
metals  reduces  the  shrinking  of  castings. 

It  is  used  as  a  hardening  agency  in  various  alloys 
whidi  usually  contain  a  high  percentage  of  lead. 
Among  them  may  be  mentioned  "type-metal"  and 
"anti-friction"  metals  under  various  names.  "Brit- 
tannia  metal"  contains  10  parts  of  antimony  to  90  of 
tin.  One  per  cent,  of  antimony  added  to  lead  in- 
creases the  hardness  of  the  alloy  without  materially 
affecting  its  other  properties. 

Brass 

Admiralty  Metal  is  a  brass  to  which  at  least  1  per 
cent  of  tin  has  been  added.  It  is  light  yellow  in 
color.  It  cannot  be  worked  hot  except  within  nar- 
row limits  of  temperature  and  for  that  reason  is 
generally  drawn  cold  from  the  castii^  form  to  the 
finished  product.  It  resists  the  corrosive  action  of 
sea  water. 

The  chemical  properties  of  Admiralty  metal  are 
at  least  70  per  cent  copper,  1  per  cent,  tin,  not  over 


0.06  per  cent,  iron,  not  over  0.075  per  cent,  lead  and 
the  remainder  zinc. 

The  main  use  of  admiralty  metal  is  in  the  manu- 
facture of  condenser  tubes. 

Commercial  Brass  Castings  contain  from  20  p^r 
cent,  to  40  per  cent.  zinc.  The  straight  alloy  of  cop- 
per and  zinc  with  the  zinc  content  below  35  per  cent 
is  soft  and  ductile  and  drags  severely  under  the  tool. 
The  addition  of  a  spiall  percentage  of  tin  hardens  it 
and  the  addition  of  lead  improved  the  machining  qual- 
ities, causing  the  chips  to  break.  It  is  used  for  the 
manufacture  of  oil  cups,  name  and  number  plates  and 
castings  where  strength  is  not  required. 

Chemical  properties  of  commercial  cast  brass  arc 
usually  at  least  62  per  cent,  of  copper,  at  least  30 
per  cent,  of  zinc,  not  over  ^  per  cent,  iron  and  from 
\V2  per  cent,  to  3  per  cent,  of  lead. 

A  brass  in  extensive  use  for  the  manufacture  of 
pipe  fittings  has  the  following  chemical  properties: 
copper,  77  per  cent  to  80  per  cent,  zinc,  13  per  cent 
to  19  per  cent.,  tin  at  least  4  per  cent.,  iron  not  over 
0.2  per  cent,  and  lead  about  3  per  cent.  The  above 
composition  produces  a  strong  fitting,  is  easy  to  work 
in  the  foundry  and  although  hard  and  tough,  it 
machines  readily,  enabling  the  cutting  of  true  sharg 
threads. 
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Commercial  Rolled  Brass  is  used  for  the  manu- 
facture of  brass  sheets  for  liners,  trim,  etc.,  brass  pipe, 
hand  rails,  distributing  oil  tubes  and  water  pipes. 
It  is  also  used  in  the  manufacture  of  brass  rod  where 
strength  and  incorrodibility  are  not  required.  It  is 
furnished  in  the  following  tempers:  "hard,"  **half 
hard,"  '*soft,"  and  "spring." 

Chemical  Properties  are  similar  to  the  cast  brass: 
copper,  59  per  cent,  to  68  per  cent.,  tin,  not  over 
\y2  per  cent,  zinc,  32  per  cent,  to  41  per  cent.,  lead 
about  3  per  cent,  and  iron  not  over  0.2  per  cent 

Muntz  Metal  is  used  in  making  csTstings  and  is 
rolled  into  bars,  shapes  and  plates.  It  is  employed  in 
the  manufacture  of  bolts  and  nuts;  it  is  rolled  into 
plates  and  used  for  sheathing  ship's  bottoms  and  drawn 
into  tubes  for  condensers,  oil  coolers,  etc. 

Mechanical  Properties.  In  the  purchase  of  Muntz 
Metal  castings,  the  mechanical  requirements  are  not 
usually  specified.  The  mechanical  properties  of  rolled 
Muntz  Metal  should  *be  at  least  45,000  pounds  tensile 
strength  per  sq.  in.,  25,000  pounds  yield  point  and  25 
per  cent  elongation  in  2  inches. 

Chemical  Properties  should  be:  copper,  59  per 
cent,  to  62  per  cent,  zinc,  38  per  cent,  to  41  per  cent, 
lead  not  over  0.6  per  cent  and  iron  not  over  0.20 
per  cent. 

Naval  Brass  Castings  are  employed  for  making 
hatch-frames,  hatch-cover  frames,  door  frames,  scuttle- 
frames,  fittings  for  mess  tables  and  benches,  skylights 
and  chest  hinges  -  and  fittings ;  rail  and  ladder 
stanchions,  brackets,  clips,  fiitings  for  canopy  frames, 
brass  valves  and  fittings  of  ventilation  systems  (except 
working  parts),  belaying  pins,  tarpaulin  hooks,  brass- 
pipe  flanges,  valve  hand-wheels,  handrail  fittings,  orna- 
mental and  miscellaneous  castings  and  valves  in  water 
chests  of  condensers,  etc.,  aboard  ship. 

Mechanical  Properties  are:  tensile  strength,  at 
least  25,000  lbs.  per  sq.  in.,  and  an  elongation  in  2 
inches  of  at  least  15  per  cent 

Chemical    Properties.     The    chemical  properties 
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should  be:  copper,  60  per  cent,  to  65  per  cent.,  tin 
Yi  per  cent,  to  per  cent.,  zinc  remainder,  iron  not 
over  per  cent.,  lead  not  over  1  per  cent,  and 
aluminum  not  over  Y2  per  cent.  The  analysis  aimed 
at  is  copper,  62  per  cent.,  tin,  1  per  cent,  and  zinc, 
37  per  cent. 

Rolled  Naval  Brass  resists  corrosion  by  salt 
water.  It  is  employed  in  the  manufacture  of  bolts, 
studs,  nuts,  turnbuckles,  rolled  rounds,  pump  rods, 
tube  sheets,  supporting  plates,  shafts  for  valves  in 
water  heads  and  especially  for  propeller-blade  bolts, 
aar  pump  and  condenser  bolts  and  parts  requiring 
strength  and  incorrodibility.  If  properly  heat  treated, 
^e  material  is  suitable  for  use  in  automatic  or  screw 
machines.  It  is  supplied  in  rods,  shapes,  plates  and 
tubing. 

Mechanical  Properties  of  rods  should  be:  tensile 
strength  at  least  54,000  to  60,000  pounds  per  sq.  in., 
yield  point,  at  least  25,000  to  27,000  pounds  per  sq. 
in.,  elongation  at  least  35  per  cent,  to  40  per  cent,  in 
2  inches,  and  the  ability  to  withstand  bending  without 
cracking  through  120°  about  a  radius  equal  to  the 
thickness  of  the  bar.  Rods  Y2  inch  and  less  in  diameter 
or  thickness  should  equal  the  greater  values  slated 
above.  The  mechanical  properties  of  shapes  should 
be:  tensile  strength  at  least  58,000  pounds  per  sq.  in., 
yield  point  equal  to  at  least  40  per  cent,  of  the  tensile, 
an  elongation  in  2  inches  of  at  least  30  per  cent,  and 
the  ability  to  withstand  without  cracking  a  bending 
test  about  a  rod  the  radius  of  which  is  equal  to  the 
thickness  of  the  specimen.  The  mechanical  properties 
of  plates  should  be:  tensile  strength  at  least  56,000 
pounds  per  sq.  in.,  yield  point  at  least  25,000  pounds 
per  sq.  in.,  elongation  in  2  inches  at  least  30  per  cent., 
and  the  ability  to  withstand  bending  through  120° 
without  cracking  about  a  radius  equal  to  the  thickness 
of  the  plate.  The  mechanical  properties  of  tubes  are 
slightly  lower  than  the  above  values. 

Chemical  Properties  are:  copper,  59  per  cent,  to  63 
per  cent.,  tin,  Y2  per  cent  to  15^  per  cent.,  zinc  re- 
mainder, iron  not  over  0.06  per  cent,  and  lead  not 
over  0.2  per  cent. 

Brazing  Metal 

Brazing  Metal  is  used  in  the  manufacture  of  flanges 
for  copper  pipe  and  other  fittings  that  are  to  be  brazed. 
This  is  not  to  be  confused  wilh  Brazing  Spelter  which 
has  a  chemical  analysis  of  about  50  per  cent,  zinc  and 
50  per  cent,  copper,  or  a  brass  which  is  often  employed 
for  brazing  brass,  copper,  iron  or  steel  and  has  a  com- 
position of  about  80  per  cent,  copper  and  20  per  cent, 
zinc. 

Chemical  analysis  of  brazing  metal  is:  copper  84 
per  cent,  to  86  per  cent.,  zinc  14  per  cent,  to  16  per  cent., 
iron  not  over  0.06  per  cent.,  and  lead  not  over  0.3  per 
cent. 

Bronze 

The  bronzes  are  alloys  consisting  mainly  of  copper 
and  tin.  It  is  to  be  regretted  that  manufacturers  often 
employ  the  terms  Bronze  and  Brass  indiscriminately. 
The  terms  brass  (which  consists  mainly  of  copper  and 
zinc)  and  bronze  (which  consists  mainly  of  copper 
and  tin)  should  be  used  in  accordance  with  their 
firmly  established  English  language  meanings. 
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Aluminum  Bronze  is  eniprloyed  in  the  manufac- 
ture of  castings  such  as  struts,  rudder  frames,  pro- 
peller-blades, worm  wheels,  gears,  etc.,  in  fact,  in  all 


castings  that  require  strength  and  must  resist  corro- 
sion. In  the  manufacture  of  aluminum  bronze  cast- 
ings, titanium  is  usually  used  as  a  deoxidizer,  and 
to  insure  solid  castings. 

Mechanical  Properties  of  castings  are:  tensile 
strength  at  least  65,(X)0  pounds  per  sq.  in.,  yield  point, 
at  least  35,000  pounds  per  sq.  in.,  and  at  least  20 
per  cent,  elongation  in  2  inches. 

Rolled  aluminum  bronze  may  be  used  for  valve 
stems,  propeller-blade  bolts,  air  pump  and  condenser 
bolts,  etc.,  and  for  all  purposes  requiring  great 
strength.  It  possesses  good  bearing  qualities  and 
resists  corrosion. 

Mechanical  Properties  are :  tensile  strength  of  rods 
and  bars  at  least  72,(X)0  pounds  to  80,0(X)  pounds  per 
sq.  in.,  yield  point,  at  least  35,(X)0  pounds  to  40,(XX) 
pounds  per  sq.  in.,  depending  upon  the  thickness  of 
the  bars,  the  smaller  bars  giving  the  higher  values. 
The  elongation  in  2  inches  should  be  at  least  30  per 
cent.  Shapes  and  plates  have  similar  mechanical 
properties. 

The  Chemical  Properties  should  be:  copper  85  per 
.cent,  to  87  per  cent.,  iron  2Y2  per  cent,  to  AY2  per 
cent.,  tin  not  over  Y2  per  cent.,  aluminum  7  per  cent, 
to  9  per  cent.,  other  impurities  combined  not  to  exceed 
0.1  per  cent. 

Gun  Metal  is  a  bronze  that  was  used  for  the 
manufacture  of  ordnance  before  steel  became  available. 
It  is  now  employed  extensively  in  valve  bodies,  gear 
wheels,  bronze  sleeves  for  propeller  shafts,  large  bear- 
ings, pump  manifolds,  bolts  and  nuts,  and  in  fact  all 
miscellaneous  composition  castings  where  strength  is 
required.  Gun  metal  cannot  be  worked  hot  except 
within  such  narrow  limits  of  temperature  as  to  render 
the  process  impractical. 

Mechanical  Properties  of  Gun  Metal  should  be  as 
follows:  It  should  have  a  tensile  strength  of  at  least 
30,(X)0  lbs.  per  sq.  in.,  a  yield  point  of  at  least  15,0(X) 
lbs.  per  sq.  in.,  and  an  elongation  in  2  inches  of  not 
less  than  15  per  cent. 

Chemical  Properties  of  Gun  Metal  should  be  copper. 

87  per  cent,  to  89  per  cent,  tin  9  per  cent,  to  11  per 
cent.,  zinc  1  per  cent,  to  3  per  cent.,  iron  should  not 
exceed  0.06  per  cent,  and  lead  content  should  not  bt 
over  0.2  per  cent.    The  desired  analysis  is  copper 

88  per  cent.,  tin  10  per  cent.,  and  zinc  2  per  cent.  The 
zinc  has  little  effect  upon  the  mechanical  properties  and 
is  added  as  a  deoxidizer. 

Journal  Bronze  is  often  specified  for  use  in  mov- 
ing parts  subject  to  considerable  wear.  It  is  harder 
than  Gun  Metal  and  is  generally  used  in  the  smaller 
bearings.  It  is  also  employed  for  bushings,  slippers, 
guide  gibs  and  in  reciprocating  engines  in  valve  cross- 
head  bottom  brasses,  link  block  gibs  and  suspension 
link  brasses. 

Mechanical  Properties  are  usually  not  specified  ex- 
cept that  the  fracture  shall  show  a  close  grained, 
uniform  metal. 

Chemical  Properties  are:  copper  82  per  cent,  to  84 
per  cent.,  tin  12^  per  cent,  to  lAYi  per  cent.,  zinc 
2Y2  per  cent,  to  4^  per  cent.,  not  over  0.10  per  cent, 
iron  and  not  over  1.0  per  cent,  of  lead.  The  composi- 
tion aimed  at  is  copper  83  per  cent.,  tin  13}4.  per  cent, 
and  zinc  ZY2  per  cent. 

Manganese  Bronze  (Cast)  is  used  in  manufac- 
ture   of   propeller   blades,   propeller   hubs,  engine 
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framing,  and  for  all  casting  where  great  strength  is 
required. 

Mechanical  Properties  are ;  tensile  strength  at  least 
65,000  pounds  per  sq.  in.,  and  elongation  at  least  20 
per  cent,  in  2  inches. 

Chemical  Properties.  The  chemical  properties  of 
manganese  bronze  castings  are:  copper,  55  per  cent, 
to  62  per  cent.,  zinc,  38  per  cent,  to  42  per  cent.,  tin 
not  over  Ij^  per  cent.,  manganese  not  over  35^2  per 
cent.,  aluminum  not  over  1J4  per  cent.,  iron  not  over 
2.0  per  cent.,  and  lead  not  over  0.2  per  cent. 
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Manganese  Bronze  (Rolled)  is  used  in  the  man- 
ufacture of  rolled  round  rods  requiring  great  strength, 
where  subject  to  the  corrosion  of  salt  water,  valve 
stems,  propeller-blade  bolts,  air  pump  and  condenser 
bolts,  etc. 

Mechanical  Properties  are :  tensile  strength  at  least 
72,000  pounds  per  sq.  in.,  yield  point  at  least  36,000 
pounds  per  sq.  Jn.,  and  elongation  in  2  inches  of  at 
least  30  per  cent. 

Chemical  Properties  differ  from  those  of  cast  man- 
ganese bronze  and  are:  copper,  57  per  cent,  to  60 
per  cent.,  tin  ^  per  cent,  to  V/2  per  cent.,  zinc  37 
per  cent,  to  40  per  cent.,  iron  0.8  per  cent,  to  2.0  per 
cent,  lead  not  over  0.2  per  cent,  and  manganese  not 
over  0.3  per  cent. 

Phosphor  Bronze  (Cast)  is  used  in  the  manu- 
facture of  fittings  that  are  exposed  to  the  action  of 
salt  water;  gears,  driving  and  main  nuts  of  steering 
gears  and  parts  where  strength,  good  bearing  qualities 
and  incorrodibility  are  requisites. 

Mechanical  Properties:  The  mechanical  properties 
of  cast  phosphor  bronze  should  be  as  follows:  It 
should  have  a  tensile  strength  of  at  least  30,(XX)  lbs. 
per  sq.  in.  and  an  elongation  in  2  inches  of  not  less 
than  15  per  cent. 

Chemical  Properties  of  cast  phosphor  bronze  should 
be :  copper  85  per  cent,  to  90  per  cent.,  tin  6  per  cent, 
to  11  per  cent,  zinc  0.9  per  cent,  iron  not  over  0.1 
per  cent.,  lead  not  over  1.0  per  cent,  and  phosphorus 
not  over  0.5  per  cent. 

Phosphor  Bronze  (Rolled  or  Drawn)  is  em- 
ployed in  the  manufacture  of  bolts  and  nuts,  pump 
rods,  valves,  va)ve  stems,  valve  discs,  electric  contacts, 
springs  and  objects  exposed  to  salt  water. 

Mechanical  Properties  of  rolled  or  drawn  phosphor 
bronze  should  be  as  follows:  It  should  have  a  tensile 
strength  of  at  least  50,(XX)  lbs.  per  sq.  in.  (spring  tem- 
per 90.000  lbs.  per  sq.  in.),  and  an  elongation  in  2 
inches  of  12  per  cent,  to  25  per  cent. 

Chemical  Properties  should  be:  copper  at  least  94 
per  cent.,  tin  at  least  3.5  per  cent.,  zinc  not  over  0.30 
per  cent.,  iron  not  over  0.1  per  cent.,  lead  not  over 
02  per  cent.,  phosphorus  .05  per  cent,  to  0.5  per 
cent 

Valve  Bronze  is  used  extensively  in  the  manu- 
facture of  all  sizes  of  low  pressure  valve  bodies  and 
high  pressure  valve  bodies  under  4  inches  in  diameter. 
It  is  easier  to  produce  sound  castings  with  this  mix- 
ture than  with  Gun  Metal.  This  is  probably  due  to 
the  higher  zinc  content.  Mechanical  properties  of 
Valve  Bronze  are  usually  not  specified  when  ordering 
inasmuch  as  Gun  Metal  is  used  where  great  strength 
is  required.  Chemical  properties  of  Valve  Bronze 
should  be:    copper  at  least  87  per  cent.,  tin  at  least 


7  per  cent,  zinc  remainder,  iron  not  over  .06  per  cent., 
and  lead  not  over  1.0  per  cent. 

Vanadium  Bronze,  like  Manganese  Bronze,  is  a 
misnomer,  since  it  is  not  a  bronze  but  a  brass  to 
which  vanadium  has  been  added  as  a  deoxidizer.  It 
is  suitable  for  use  in  the  manufacture  of  castings  sub- 
jected to  severe  stresses  and  the  corroding  action  of 
salt  water. 

Mechanical  Properties  are:  tensile  strength  at  least 
55,000  pounds  per  sq.  in.,  yield  point  at  least  22.500 
pounds  per  sq.  in.,  and  an  elongation  of  at  least  25 
per  cent  in  2  inches. 

Chemical  Properties  should  be:  copper  at  least  61.0 
per  cent.,  tin,  vanadium,  lead,  bismuth,  aluminum,  and 
nickel  combined  not  over  1  per  cent  and  zinc  from 
37  per  cent,  to  39  per  cent. 

Bismuth 

The  metal  has  a  light  reddish  color  and  is  so  brittle 
that  it  can  readily  be  pulverized.  Specific  Gravity  9.8, 
melting  point  510°  F.  and  boiling  point  2300°  F.  It 
is  slightly  repelled  by  the  electro  magnet 

It  is  used  only  in  alloys,  usually  for  the  purpose 
of  obtaining  a  low  melting  point  although  it  has  a 
hardening  effect  on  lead. 

**Wood's  Metal"  50  per  cent,  bismuth,  25  per  cent, 
lead,  12.5  per  cent,  tin,  and  12.5  per  cent  cadmium, 
with  a  melting  point  of  149°  F.  is  the  best  known  of 
the  Bismuth  alloys.  Other  alloys  can  be  produced 
to  obtain  any  desired  fusing  point  Such  alloys  may 
be  used  in  connection  with  electric  fire  alarms,  open- 
ing a  circuit  when  melting,  or  for  allowing  automatic 
fire  sprinklers  to  open  at  the  proper  temperature. 

Cadmium 

A  lustrous  bluish-white  metal.  Its  melting  point  is 
500°  F.,  specific  gravity  8.6  to  8.7  and  boiling  point 
680°  F.  It  is  used  in  combination  with  lead,  tin,  and 
bismuth  to  form  alloys  when  a  low  fusing  point  is 
desired. 

Copper 

A  metal  readily  distinguished  by  iis  peculiar  reddish 
color.  It  is  very  ductile  and  malleable  and  second  tc 
iron  in  tenacity  and  in  commercial  importance. 

Properties :  Tensile  strength  and  ductility  vary  with 
the  size  of  the  specimen  and  method  of  working;  the 
following  values  should  be  readily  obtainable: 


Hard  drawn  Wire  .04"  dia.. 
Hard  drawn  Wire  .204"  dia. 
Hard  drawn  Wire  .229"  dia. 
Hard  drawn  Wire  .460"  dia. 

Rods  or  bars  1.00"  dia  

Rods  or  Bars  2.00"  dia  

Sheets   

Annealed  sheets,  or  rods. .  . 


Tensile  Strength 
lbs.  per. 

sq.  in.  Elongation. 

 67.000  .85%  in  60  inches 

 60,000  1.24%  in  60  inches 

 59,000  1.79%  in  10  inches 

 49,000  3.75%  in  10  inches 

 45.000  12%  in    2  inches 

 40.000  15%  in    2  inches 

 35,000  18%  in  2  inches 

 30,000  25%  in    2  inches 


Its  specific  gravity  is  8.81  to  8.95.  Its  melting  point 
is  1930**  F.  Its  heat  conductivity  is  73.6  per  cent,  that 
of  silver  and  superior  to  other  metals,  being  6.1  times 
that  of  iron.  Its  electrical  conductivity  is  equal  to 
silver  and  superior  to  other  metals,  being  6.1  times 
that  of  iron.  On  account  of  its  high  ductility,  sheet 
copper  can  readily  be  worked  while  cold  into  com- 
plicated shapes  by  means  of  the  hammer;  hammering 
tends  to  harden  the  metal  and  finally  cause  it  to  crack 
but  annealing  at  a  low  temperature  restores  the 
original  ductility.  Castings  of  pure  copper  arc  usually 
imperfect;  1  per  cent,  of  boron  suboxide  flux  added 
to  the  molten  copper  gives  a  fair  casting.  Copper 
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castings  are  rarely  used  except  for  purposes  where 
high  electrical  conductivity  is  required. 

Copper  resists  the  corrosive  action  of  the  elements 
although  it  is  attacked  by  ammonia  and  to  some  extent 
by  the  more  common  acids. 

Grades:  Ingot  copper,  for  reworking,  is  furnished 
in  the  three  grades  noted  below.  The  grade  of 
wrought  copper  is  not  usually  specified;  it  should 
contain  as  much  as  99.5  per  cent,  pure  copper.  An 
electrical  conductivity  of  98  per  cent,  is  frequently 
specified  for  annealed  copper,  which  is  so  readily 
attained  in  commercial  products  that  the  test  is  seldom 
made. 

"Lake  Copper"  ingots  are  produced  only  from  the 
high  grade  ores  of  northern  Michigan,  U.  S.  A. 
They  generally  command  a  slightly  higher  price  than 
'*electrolitic"  ingots  but  show  no  superiority  in  chem- 
ical analysis  or  other  properties,  the  preference  appar- 
ently being  due  to  prejudice.  Either  grade  should 
contain  99.9  per  cent,  pure  copper. 

**Electrolitic  Copper"  ingots  are  made  from  ingots 
refined  by  the  electrolitic  process  and  have  the  same 
appearance  and  properties  as  "Lake  Copper." 

"Casting  Copper"  ingots  arc  of  lower  grade  and 
may  be  made  in  whole  or  in  part  from  copper  scrap. 
They  should  contain  at  least  99  per  cent,  pure  copper. 
A  still  lower  sub-grade  "Secondary  Casting  Copper" 
made  from  inferior  scrap  should  contain  at  least  98 
per  cent,  pure  copper. 

Copper  Alloys 

Copper  is  the  principal  constituent  of  the  various 
grades  of  brass  and  bronze  and  enters  to  a  greater 
or  less  extent  in  the  various  alloys  used  for  bearings. 
It  is  alloyed  in  varying  proportions  with  gold  and 
silver  to  increase  the  hardness  of  the  resultant  alloys. 

Uses:  In  addition  to  the  use  of  copper  in  the 
alloys  noted  above,  wrought  copper  is  extensively  used 
for  electrical  purposes  on  account  of  its  high  electrical 
conductivity,  for  tubes  in  feed  water  heaters  and 
similar  purposes  where  high  heat  conductivity  is 
desired,  and  for  pipes  and  sheathing  where  consider- 
able ductility  or  resistance  to  the  corrosive  action  of 
the  elements  is  desired.  The  Alloys  (brass  and 
bronze)  possess  greater  strength  than  copper  alone, 
and  are  more  easily  machined,  which  renders  them 
superior  to  copper  for  many  purposes. 

Cupro  Nickel  or  Benedict  Nickel 

Cupro  Nickel  or  Benedict  Nickel  is  employed  in  the 
manufacture  of  tubes  for  condensers,  distillers  and 
feed-water  heaters.  The  addition  of  a  small  per- 
centage of  manganese  facilitates  the  proper  working 
of  the  alloy  in  ingots  and  under  rolls. 

Chemical  Properties  desired  are:  Copper  85  per 
cent.,  and  nickel  15  per  cent. 

Gold 

Gold  has  a  reddish  yellow  color.  Its  Specific 
Gravity  is  19.34.    Its  melting  point  is  1915°  F.  The 

1 

average  thickness  of  gold  leaf  is    of  an  inch, 

280000 

— 100  square  feet  to  the  Troy  ounce.  Gold  is  hard- 
ened by  alloying  with  silver  and  copper.  Gold  coins 
are  about  90  per  cent,  pure,  the  remainder  being 
copper  with  a  little  silver.  The  amount  of  gold  in 
alloys  is  stated  in  "karats"  by  jewelers  and  others, 
24  karat  being  100  per  cent,  gold,  22  K  =  91.7  per 


cent.,  20  K  =  83.3  per  cent,  18  K  =  75  per  cent,  14  K 
=  58.3  per  cent.,  etc. 

Iridium 

A  rare  metal  with  white  luster  resembling  steel. 
It  is  very  hard  and  brittle.  Its  specific  gravity  is 
22.38,  iridium  being  heavier  than  gold  or  platinum. 
It  is  extremely  infusible  and  almost  absolutely  in- 
oxidizable.  It  is  used  for  points  on  gold  pens  and 
in  other  places  where  the  above  properties  are  desirable 
and  the  expense  not  prohibitive. 

Lead 

A  metal  of  l)luish-gray  color  and  dull  metallic  lus- 
ter.   Its  color  turns  to  dull  gray  on  exposure  to  air. 

Properties:  Tensile  strength;  rolled  or  cast,  1,780 
lbs.  per  sq.  in.,  hard  wire  3,130  lbs.  per  sq.  in.,  soft 
wire  2,420  lbs.  per  sq.  in.  Specific  gravity  11.25  to 
11.40.  Melting  point  625"  F.  Resists  the  action  of 
most  acids  and  the  ordinary  corrosive  effects  of  air 
and  moisture,  but  is  readily  attacked  by  alkalies.  Has 
a  tendency,  increasing  with  an  increase  in  tempera- 
ture, to  flow  under  slight  pressure  continuously  ap- 
plied and  therefore  must  be  rigidly  supported  to  re- 
tain its  shape. 

Grades :  Commercial  lead  is  supplied  in  No.  1  and  No. 
2  grades.  The  former  should  contain  99.5  per  cent 
of  pure  k«di;.-tl»e  lattef -97.5  per  cept^  Grade  No.  2 
should  be '  used  only  fer  weights  and  similar  pur- 
poses. 

Lead  Alloys 

Lead  is  alloyed  with  tin  in  various  proportions  to 
form  common  solder,  "half  and  half"  being  a  stand- 
ard commercial  brand  suitable  for  general  use.  The 
alloying  of  lead  with  a  small  percentage  of  anti- 
mony, makes  the  hardness  of  the  alloy  considerably 
greater  than  that  of  the  lead  alone,  without  materially 
affecting  the  other  properties.  Lead  is  alloyed  in  var- 
ious proportions  with  a  number  of  other  metals  to 
form  "bearing  metals";  as  it  possesses  valuable  anti- 
friction properties  but  is  far  too  soft  to  be  used  alone. 
From  1  per  cent,  to  10  per  cent  of  lead  is  frequently 
added  to  brass  or  bronze,  making  the  material  easier 
to  work  with  machine  tools  and  less  likely  to  leak 
under  hydrostatic  pressure  ;  it  has  in  all  cases  a  tend- 
ency to  weaken  the  alloy  to  v.-hich  it  is  added  although 
with  less  than  2  per  cent  of  lead  there  is  but  slight 
weakening  of  the  alloy  and  a  material  increase  in 
ease  of  its  machining. 

Uses :  In  alloys,  as  noted  above ;  in  the  form  of 
sheets  and  pipe,  lead  is  extensively  used  for  handling 
acids  as  protection  against  acid  fumes.  A  lead  sheath- 
ing is  frequently  used  on  insulated  wires  and  cables 
as  a  protection  against  the  action  of  moisture  and 
acids.  Lead  pipe  is  convenient  for  use  for  ordinary 
plumbing  purposes  on  account  of  ease  in  manipula- 
tion but  on  account  of  its  mechanical  weakness,  it  is 
inferior  to  iron  pipe. 

Magnesium 

A  silver  white  metal.  It  is  malleable  and  ductile. 
Its  specific  gravity  is  1.69  to  1.75,  about  two-thirds 
that  of  aluminum.  Its  melting  point  is  1,200*  F.  It 
burns  in  air  with  intense  white  light  It  is  used 
in  the  form  of  ribbon  or  powder  for  flashlights  and 
signals.  It  is  used  as  an  alloy  with  aluminum,  the 
use  of  S7r  of  magnesium  having  a  hardening  and 
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strengthening  effect  on  the  alloy  equal  to  10  per  cent 
of  copper. 

Manganese 

Is  never  used  in  its  pure  form,  but  usually  to  form 
an  alloy  with  iron,  called  "speigeleisen''  when  less 
than  25  per  cent  manganese  is  present  and  **ferro- 
manganese"  when  containing  a  larger  quantity.  It 
is  used  in  the  manufacture  of  steel  for  removing 
oxygen  from  the  metal.  Both  of  the  above  alloys 
have  a  very  brilliant  crystalline  fracture. 

Mercury 

A  silver-white  metal.  It  is  a  liquid  at  ordinary 
temperature^  but  freezes  at  —  39**  F.,  and  boils  at  680** 
F.  Its  specific  gravity  is  13.58.  It  is  not  affected  by 
the  atmosphere  at  ordinary  temperatures  but  oxi- 
dizes when  near  its  boiling  point  It  is  tarnished  by 
sulphur  fumes  and  by  dust,  but  may  be  cleaned  by 
straining  through  cloth  or  chamois  skin.  It  readily 
amalgamates  with  gold,  tin,  lead,  zinc,  and  to  a  less 
extent  copper  and  most  of  the  other  metals  except 
iron  and  platinum,  causing  it  to  tarnish  and  lose  its 
perfect  fluidity.  Glass  containing  a  considerable 
amount  of  lead  will  affect  mercury  if  left  in  contact 
with  it  for  a  long  period. 

Monel  Metal 

Monel  metal  is  a  natural  alloy  of  nickel  and  cop- 
per. The  ore  from  Ontario,  Canada,  when  smelted 
produces  an  alloy  consisting  of  about  65  per  cent 
nickel,  1.5  per  cent,  iron  and  the  remainder  copper. 
Monel  metal  is  silver-white  in  color,  machines  sim- 
ilar to  medium  steel,  will  take  a  high  polish  and  like 
nickel  is  not  affected  by  dry  air.  It  also  resists  the 
corrosive  effects  of  fresh  or  salt  water  and  acid 
fumes.  Its  specific  gravity  is  about  8.87.  It  is  em- 
ployed for  valve  seats,  plumbers  fittings,  propellers, 
propeller  blades,  pump  liners,  valve  stems  and  valve 
bodies  when  great  strength  is  required. 

Mechanical  Properties:  The  mechanical  properties 
of  cast  Monel  metal  are  a  tensile  strength  of  at  least 
65,000  lbs.  per  sq.  in.,  a  yield  point  of  at  least  32,500 
lbs.  per  sq.  in.,  and  an  elongation  in  2  inches  of  at 
least  25  per  cent.  The  mechanical  properties  of 
rolled  monel  metal  bars  are  a  tensile  strength  of  at 
least  75,000  lbs.  per  sq.  in.,  a  yield  point  of  at  least 
40,000  lbs.  per  sq.  in.  and  an  elongation  in  2  inches 
of  at  least  30  per  cent  The  mechanical  properties 
of  monel  metal  sheets  and  plates  are  slightly  lower 
than  those  above  stated  for  bars. 

Nickel 

A  metal  with  a  white  luster,  strongly  resembling 
silver  in  appearance  and  not  tarnishing  under  or- 
dinary atmospheric  conditions. 

Properties:  Commercial  nickel  should  have  a  ten- 
sile strength  of  approximately  70,000  lbs.  per  sq.  in.; 
for  annealed  bars  an  elongation  in  2  inches  of  40 
per  cent.;  for  castings  a  tensile  strength  of  40,000 
lbs.  per  sq.  in.,  an  elongation  of  18  per  cent,  and  an 
elastic  limit  of  about  54  the  tensile  strength.  Melting 
point  3,000**  F.  Specific  gravity  8.27  to  8.93.  Is 
attracted  by  a  magnet  but  less  strongly  than  iron 
and  can  retain  magnetism.  It  can  be  used  in  cast- 
ings or  rolled  into  sheets  or  rods.  It  can  be  welded 
either  on  itself  or  on  iron. 

Nickel  is  unaffected  by  alkalies  and  but  slightly 
affected  by  the  action  of  the  elements ;  being  superior 


in  this  respect  to  any  other  commercial  material  of 
equal  strength. 

Grades:  Commercial  nickel  is  likely  to  contain  a 
considerable  percentage  of  impurities  which  may  af- 
fect its  physical,  properties. 

Commercially  pure  nickel,  giving  the  tensile  strength 
and  elongation  quoted  above,  showed  the  following 
analysis,  which  should  not  be  exceeded  in  impurities 
for  ordinary  use: 

98.13  per  cent.  Nickel;  1.15  per  cent.  Cobalt;  .043 
per  cent.  Iron;  .08  per  cent  Silicon;  .11  per  cent 
Magnesium. 

Nickel  Alloys 

Nickel  is  a  very  important  constituent  of  many 
alloys,  in  most  cases  having  a  tendency  to  impart 
ductility,  strength  and  toughness  to  the  alloy 

"Nickel  Steel"  and  '^Chrome-Nickel  Steel"  (See 
Steel)  are  of  the  greatest  commercial  importance. 

"Monel  Metal"  (See  separate  article)  strongly  re- 
sembles pure  nickel  in  its  characteristics. 

."German  Silver"  contains  from  18  per  cent  to  25 
ptT  cent,  nickel,  20  per  cent  to  30  per  cent,  zinc,  and 
the  remainder  copper  and  somewhat  resembles  silver, 
in  appearance.  It  has  high  electrical  resistance,  and 
considerable  strength  and  elasticity,  all  of  diese  qual- 
ities varying  with  the  composition,  which  as  noted 
above  is  rather  variable.  The  desirability  of  the  alloy 
for  most  purposes  depends  upon  the  amount  of  nickel 
which  it  contains.  It  is  used  in  the  manufacture  of 
instruments  of  various  kinds  and  as  a  "resistance 
metal"  in  electrical  work. 

"Resistance  Metals"  include  a  number  of  alloys  of 
nickel  with  copper,  iron,  chromium,  or  manganese. 
They  are  used  for  electrical  purposes  and  are  generally 
superior  to  German  Silver  for  such  use.  "Nicrome" 
or  "Nickel-Chromium  Alloy"  is  used  principally  on 
the  resistance  element  of  electrical  heating  appara- 
tus; it  possesses  high  resistance  and  will  stand  long 
and  repeated  heating  to  a  white  heat  without  oxida- 
tion or  other  changes  in  its  characteristics. 

Uses:  In  addition  to  its  use  in  alloys,  and  for 
nickel  plating,  by  the  electrolitic  process;  pure  nickel 
is  used  to  a  considerable  extent  where  ability  to 
stand  high  temperature  an«l  corrosion,  combined  with 
great  strength  is  desired.  Among  these  uses  are 
valve  stems,  seats,  and  discs  for  use  with  high  pres- 
sure superheated  steam;  and  keys  and  bolts  in  loca- 
tions where  some  other  metals  have  failed. 

Platinum 

A  whitish  steel-gray  metal.  Its  specific  gravity 
is  21.15.  Its  melting  point  is  3,200**  F.  When  pure, 
platinum  is  as  soft  as  copper  but  forms  a  very  hard 
alloy  with  iridium  which  is  used  for  standard  weights, 
for  chemical  altoys  and  for  gun-vents.  Platinum  has 
a  cubical  coefficient  of  expansion  with  heat  of  .0027 
which  is  less  than  that  of  the  common  metals  and 
practically  the  same  as  that  of  glass;  for  this  reason 
it  is  used  when  it  is  necessary  to  maintain  an  air- 
tight joint  by  fusing  glass  about  a  metal,  as  in  the 
connecting  wires  for  incandescent  lamps.  On  ac- 
count of  its  ability  to  withstand  heat  and  the  cor- 
rosive action  of  most  chemicals,  it  is  used  in  lab- 
oratories for  crucibles  and  similar  purposes. 
Silver 

The  whitest  metal.  Its  specific  gravity  is  11.1 
Its  melting  point  is  1.750'*  F.  Silver  is  malleable 
and  ductile,  and  superior  to  all  other  metals  as  a 
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conductor  of  heat,  and  equal  to  copper  as  a  con- 
ductor of  electricity.  Silver  alloys  with  other  metals 
but  is  used  commercially  only  for  ornamental  pur- 
poses. 

Tin 

A  metal  of  silvery  white  luster  with  slightly  bluish 
tinge.  It  is  malleable  but  possesses  little  strength  of 
ductility. 

Properties:  Tensile  Strength  about  3,500  lbs.  per 
sq.  in.  for  cast  tin;  5,000  lbs.  per  sq.  in.  for  wire. 
Melting  point  442**  F.  Specific  gravity  729.  Tin 
may  be  rolled  or  hammered  into  thin  sheets  while 
cold  but  it  is  brittle  while  hot. 

Resists  the  chemical  action  of  the  elements  and  of 
weak  organic  acids  to  a  high  degree. 

Grades:  Commercial  tin  is  generally  designated 
by  the  name  of  the  location  of  the  mine  from  which 
it  is  produced.  "Banco"  tin  is  generally  considered 
the  highest  grade,  with  "Straits"  tin  second.  The 
best  quality  of  ingot  tin  should  show  at  least  99.75 
per  cent  pure  tin,  should  be  free  from  zinc  and  cad- 
mium, and  contain  not  over  .10  per  cent,  of  Lead, 
Antimony,  Arsenic,  Copper  or  Sulphur.  Second  grade 
tin  should  contain  98  per  cent,  of  pure  metal  and 
be  free  from  zinc  or  cadmium. 

Tin  Alloys 

Tin  is  alloyed  with  copper  and  zinc  to  form  various 
grades  of  bronze  and  brass  and  with  lead  to  form 
solder;  and  with  various  metals  to  form  "Babbitt" 
or  ^bearing  metals.  Its  addition  to  an  alloy  has  gen- 
erally a  hardening  effect  on  the  alloy,  which  is  its 
principal  value  for  these  uses. 

Uses:  In  addition  to  its  use  in  alloys,  tin  is  used 
for  fusible  plugs  in  steam  boilers  and,  to  a  limited 
extent,  for  tubes  and  cooking  utensils  where  a  high 
degree  of  resistance  to  corrosion  is  desired.  The 
term  "block  tin"  as  distinguished  from  "tin  plate" 
is  used  to  denote  an  article  made  of  pure  tin. 

"Tin  plate"  is  thin  sheet  steel  or  iron  with  a  coat- 
ing of  tin  applied  by  a  process  similar  to  hot  gal- 
vanizing. It  is  used  for  making  "tin"  cans  and  sim- 
ilar purposes.  It  offers  higher  resistance  to  corro- 
sion and  the  coating  is  less  likely  to  crack,  than  with 
the  galvanized  (zinc  coa:ed)  plate.  Tin  plate  is 
packed  in  boxes  containing  112  sheets  14"  x  20"  in 
size;  5  pounds  of  tin  are  required  to  coat  the  total 
surface  of  these  plates. 

"Terne  plate"  carries  20  pounds  of  an  alloy  of  3  parts 
lead  to  1  part  tin  to  the  same  surface,  and  is  used 
principally  for  roofing. 

Zinc 

A  metal  of  bluish-white  color  that  tarnishes  and 
whitens  slightly  on  exposure  to  the  air. 

Properties :  Tensile  strength  of  cast  zinc  5,000  to 
14.000  lbs.  per  sq.  in.  rolled  sheets  27,000  to  36,000 
lbs.  per  Sq.  in.  Melting  point  780°  F.  Specific  gravity 
7.14.  Boiling  point  1.700°  F.  Vapor  burns  in  the 
air  with  a  bluish-white  flame  forming  white  clouds 
of  zinc  oxide. 

Zinc  is  hut  slightly  affected  by  the  action  of  air 
and  moisture  but  is  attacked  readily  by  acids  or 
alkalies. 

Grades :  Zinc  or  "Spelter"'  in  the  form  of  small 
flat  slabs  or  ingots  may  be  obtained  in  three  grades 
which  should  have  the  following  chemical  compo- 
sitions : 


Grade  Grade  Gi 

A  B 

Per-  Per-  I 

cent  cent  c 

Zinc,  minimum                                 99.85  99.35  9 

Cadmium,  maximum                             .05  .50 

Iron,   maximum   03  .03 

Lead,  maximum   07  .20 

Sum  of  Cadmium,  iron  and  lead, 

max  10  .50 

Aluminum,  maximum                       None  None  T 

Other  elements                               None  Trace  T 

Grade  A  should  be  used  for  the  manufacture 
cartridge  cases  and  manganese  "bronze"  and  other  h 
grade  alloys.  Grade  B  is  suitable  for  general 
and  Grade  C  for  galvanizing.  Sheet  zinc  should  c 
tain  at  least  98.5  per  cent,  zinc  and  not  more  tl 
.08  per  cent.  iron. 

"Secondary  Spelter"  is  made  from  the  dross 
galvanizing  and  other  impure  zinc  and  may  cont 
as  high  as  5  per  cent,  of  iron  and  3  per  cent 
lead. 

Zinc  Alloys 

Zinc  is  used  principally  for  the  manufacture 
brass,  bronze,  and  bearing  metals;  for  which  purp 
it  is  alloyed  with  copper,  tin  or  other  metals, 
account  of  its  volatility  there  is  always  a  loss 
weight  duping  the  hot  galvanizing  process  and 
melting  brass  or  bronze. 

Uses:  Aside  from  its  use  in  alloys,  zinc  is  u: 
principally  for  galvanizing  iron  or  steel,  as  descril 
under  galvanizing.  The  practice  of  suspending  si 
of  zinc  in  steam  boilers  to  prevent  corrosion  of 
boiler  through  electrolitic  action  has  been  found 
be  of  but  little  value. 

Table  Showing  the  Order  of 

Malleability  Ductility  Tenacity  Infusibil 

Gold  Platinum  Nickel  Platinum 

Silver  Silver  Iron  Nickel 

Aluminum  Iron  Copper  Iron 

Copper  Nickel  Aluminum  Copper 

Tin  Copper  Platinum  Gold 

Lead  Gold  Silver  Silver 

Zinc  Aluminum  Zinc  Aluminu: 

Platinum  Zinc  Gold  Zinc 

Iron  Tin  Tin  Lead 

Nickel  Lead  Lead  Tin 

Metal  Furniture.    Berths,  cabinets,  lockers,  etc.,  ms 
of  light  metal.   They  are  often  decorated  and  finisl 
so  that  they  resemble  wood. 
Page  81?! 

Metal  Polishers.    Men  who  put  the  required  finish 

polish  on  parts  of  machines,  fittings,  etc.,  by  me; 

of  a  power-operated  wheel  turned  at  high  speed  a 

known  as  a  buffer. 
Metal  Specialties.    Includes  such  items  as  the  e 

strips   for   linoleum   and   matting,   moldings,  tut 

special  shapes,  etc. 
Page  817. 
Metallic  Cabinet.    See  Cabinet. 
Metallic  Flooring.    See  Flooring,  Meiallic,  and  a1 

Gratings. 
Metallic  Paint.  See  Paint. 
Metallic  Zinc.    See  Paint. 

Meter,  Electric.  A  measuring  instrument  for  determ 
ing  the  magnitude  or  relation  of  the  quantities  in 
electric  circuit.  Electrical  measuring  instruments  n 
be  classified  in  several  different  ways: 

1.  With  regard  to  their  construction  and  man 
Qf  use,  into  laboratory,   portable,  and  switchboi 
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types.  2.  With  regard  to  quantity  measured,  into 
ammeters,  voltmeters,  wattmeters,  etc.  3.  With  re- 
gard to  principle  of  operations,  into  electromagnetic, 
electrostatic,  electrothermal  and  electrochemical.  4. 
With  regard  to  field  of  use,  into  direct  current,  alter- 
nating current  and  universal.  5.  With  regard  to 
manner  of  showing  result,  into  indicating,  recording 
and  integrating. 

Indicating  instruments  show  the  value  of  a  quantity 
directly  at  the  time  of  measurement.  Recording  in- 
struments, sometimes  called  "curve-drawing"  or 
"graphic,"  give  a  curve  or  similar  record  of  the  varia- 
tion of  the  quantity  with  time.  Integrating  instru- 
ments take  into  account  the  element  of  time  as  well  as 
the  electrical  quantity.  The  "watt-hour"  meters  used 
by  electric  lighting  and  power  companies  upon  the  con- 
sumer's premises  are  examples  of  this  type.  They  are 
usually  called  "meters,"  the  term  "instrument"  being 
applied  more  specifically  to  indicating  and  recording 
instruments. 

Microfarad.  The  practical  unit  of  electrical  capacity. 
It  is  the  millionth  part  of  the  farad. 

Middle  Body.  That  portion  of  the  ship  adjacent  to 
the  midship  section. 

When  it  has  a  uniform  cross  section  throughout,  its 
length  its  water-lines  being  parallel  to  the  center-line, 
it  is  called  the  parallel  middle  body. 

Middle  Line.  Sometimes  used  in  lieu  of  center  line, 
particularly  with  reference  to  bulkheads,  floors  or  other 
transverse  members  of  the  vessel. 

Midship  Deep  Tank.  A  compartment  located  near  the 
middle  length  of  a  vessel  used  for  carrying  liquid 
cargo,  fuel  or  water  ballast,  and  having  bulkheads 
and  flats  for  its  sides  and  top,  as  distinguished  from 
a  double  bottom  tank  having  the  inner  bottom  for  its 
upper  limit. 

Midship  Floor.   See  Floor,  Midship. 

Midship  Frame.    S^e  Frame,  Midship. 

Midship  Section.    The  vertical  transverse  section  lo- 
cated at  the  mid-point  between  the  forward  and  after 
perpendiculars.    Usually  this  is  the  largest  section  of 
the  ship  in  area. 
Pages  370  to  468. 

Midship  Section  Coefficient.  See  Coefficient,  Midship 
Section. 

Midships.    Same  as  Amidships. 

Mild  Steel.   See  Steel  and  Iron. 

Mile,  Nautical.   See  Nautical  Mile. 

Mill  Men.  Men  who  work  in  a  saw  mill  operating  wood 
working  machines. 

Milling  Cutter.  A  tool  usually  of  cylindrical  form,  but 
also  shaped  to  meet  requirements,  having  teeth  or 
edges  for  cutting.  Milling  cutters  are  mounted  on 
an  arbor  or  have  an  integral  shank  for  holding  them 
in  a  machine. 

Milling  Machine.  A  machine  in  which  the  tool  or 
cutter  rotates  and  the  work  is  fed  automatically  in 
the  required  direction.  The  cutter  has  a  number  of 
teeth  or  cutting  edges  which  successively  mill  away 
the  metal  as  the  cutter  rotates. 
Pages  699,  722,  733,  734,  765. 

Milling  Machine,  Key  Seating.  A  machine  designed 
for  milling  keyways. 

Kcyways  located  in  shafts,  etc.,  where  the  ends 
arc  not  open,  are  generally  milled. 

MilHng  Machine,  Universal.  A  milling  machine,  the 
work  table  and  feeds  of  which  are  specially  arranged 


for  doing  all  classes  of  plane,  circular,  helical,  index 
or  other  milling.    Page  699. 
Milling  Machine,  Vertical.  A  milling  machine  designed 
with  a  vertical  spindle  for  holding  the  cutter. 
Page  699. 

Mitre  Gear.  A  bevel  gear  wheel,  the  sides  of  which 
are  beveled  to  an  angle  of  45**. 

Mitred.  The  operation  of  making  a  joint  between  two 
timbers,  that  lie  at  right  angles  to  each  other,  by 
cutting  the  ends  of  each  to  an  angle  of  45**. 

Mixture.   See  Gas  Engine,  Mixture. 

Mold.  To  draw  out  to  full  size  the  lines  of  a  vessel 
or  part  of  its  structure ;  a  pattern  or  form  built  up  to 
show  the  contour  or  shape  of  anything. 

Mold,  Beam.  A  pattern  showing  the  curvature,  com- 
monly called  camber,  of  the  beams  for  a  deck. 

Mold  Loft.  A  space  used  for  laying  down  the  lines 
of  a  vessel  to  actual  size  and  making  templates  there- 
from for  the  structural  work  entering  irtto  a  hull. 

The  second  floor  of  a  large  building  is  usually  used 
as  a  mold  loft,  the  floor  being  cleared  and  planed 
true.  A  vessel's  lines  are  drawn  in  and  faired  on 
the  floor,  the  body  lines  being  scrieved  in  to  insure 
their  being  preserved  until  the  structural  work  is 
completed.  Practically  all  the  templates  for  shaping 
and  laying  out  the  structural  work  in  a  ship  are 
made  in  the  mold  loft  from  the  lines  on  the  floor. 

Upon  the  completion  of  the  mold  loft  work  on  a 
vessel  the  floor  is  planed  clean  before  laying  down  the 
next  ship. 

On  account  of  the  desirability  of  having  the  mold 
loft  as  level  as  possible  and  to  prevent  warping  it  gen- 
erally consists  of  two  layers  of  planking  laid  diag- 
onally and  opposite.  This  method  prevents  the  floor 
from  warping,  provides  a  top  facing  that  may  be 
renewed  after  being  planed  thin  and  on  account  of  the 
seams  running  diagonally  there  is  less  likelihood  of 
the  lines  laid  down  following  a  seam  in  the  floor. 
Mold,  Skeleton.  A  template  or  pattern,  made  up  of 
open  framework  instead  of  solid,  to  show  the  outline 
of  some  part. 

Molded  Breadth.  The  ship's  maximum  breadth  meas- 
ured to  the  outside  or  heel  of  frame  bar  and  occurring 
generally,  though  not  always,  at  the  midship  section. 

Molded  Depth.  The  vertical  distance  from  the  base 
line  to  the  molded  line  of  main  deck  at  side  measured 
at  the  midship  section. 

Molder.    See  Molding  Machine. 

Molding.  Ornamental  strip  either  of  wood  or  metal 
used  for  finishing  purposes. 

Molding,  Knuckle.  A  batten  or  strip  of  wood  or  steel 
usually  cut  to  a  half  round  cross-section  and  used  to 
cover  tlie  knuckle  line. 

Molding  Machine.  A  machine  for  making  wood  mold- 
ing. The  knives  are  usually  attached  to  a  cutter  head 
carried  on  a  horizontal  spindle  which  is  supported 
over  the  work  table.  .Rolls  and  springs  are  provided 
for  feeding  the  work  to  the  machine  and  holding  it 
in  place  during  the  operation. 

Molding  Machine,  Variety.  A  wood  working  machine 
designed  to  cut  moldings  on  the  edges  of  the  work. 

The  cutting  tools  or  knives  for  this  type  of  ma- 
chine are  carried  on  a  vertical  spindle  projecting 
through  the  work  tabic  and  the  work  rests  on  the 
upper  surface  of  the  table  and  is  fed  to  the  cutters 
by  hand. 

Molding. of  a  Floor.    Its  depth. 
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Molding  of  a  Frame.  The  measurement  of  the  athwart- 
ship  flange  or  web  of  a  frame. 

Molding  of  a  KeeL  Its  depth,  or  dimension  perpen- 
dicular to  the  bottom  line. 

Molding  of  a  Keelson.   Its  depth. 

Molding  of  a  Stem.  Its  depth  or  dimension  fore  and 
aft. 

Molding  of  a  Sternpost.  Its  depth  or  dimension  fore 
and  aft 

Moment.  The  moment  of  an  elementary  mass  about 
a  plane  is  the  product  of  the  mass  times  its  algebraic 
distance  from  that  plane.  The  algebraic  distance  is 
plus  when  on  one  side  and  minus  when  on  the  other 
side  of  the  reference  plane.  The  moment  of  a  body 
about  a  plane  is  the  algebraic  sum  of  the  moments  of 
the  elements  of  mass  constituting  that  body.  If  the 
body  is  of  infinitesimal  thickness,  the  reference  plane 
becomes  a  line,  which  line  is  termed  the  axis  of  mo- 
ments. 

If  now  the  mass  of  elementary  thickness  be  assumed 
of  uniform  density  throughout,  the  conditions  for  con- 
sidering geometrical  moments  of  plane  areas  are  ful- 
filled. Geometrical  moments  of  plane  areas  are  meas- 
ured in  units  of  area  times  units  of  length,  no  account 
whatsoever  being  taken  of  mass.  Likewise,  the 
geometrical  moment  of  a  volume  is  measured  in 
units  of  volume  times  linear  units,  the  volume  being 
considered  of  uniform  density,  but  no  definite  value 
being  assumed. 

The  moment  of  any  body  or  volume  about  a  plane  or 
of  any  area  about  an  axis  is  numerically  equal  to  the 
product  of  the  mass  of  the  body  or  of  the  volume  or 
area  times  the  algebraic  distance  of  the  reference  plane 
(or  line)  from  the  center  of  gravity  of  the  body  (vol- 
ume or  area). 

The  moment  of  a  force  about  any  point  is  the 
product  of  the  force  times  the  distance  of  its  line  of 
action  from  the  point.  The  moment  of  a  force  is 
measured  in  units  of  weight  times  units  of  distance  as 
foot  tons  or  foot  pounds. 
Moment  of  Inertia.  The  moment  of  inertia  of  an  ele- 
mentary mass  about  a  plane  or  an  axis  is  the  product 
of  the  elementary  mass  times  the  square  of  its  distance 
from  the  reference  plane  or  axis. 

The  moment  of  inertia  of  a  body  about  a  plane  or 
an  axis  is  the  sum  of  the  moments  of  inertia  of  all  its 
elements  of  mass  about  the  reference  plane  or  axis. 
The  moment  of  inertia  of  a  body  aWit  an  axis  is 
ordinarily  termed  its  polar  moment  of  inertia.  If  the 
body  is  of  an  indefinitely  small  and  uniform  thickness 
and  is  of  uniform  density,  the  conditions  are  fulfilled 
for  considering  the  geometrical  moment  of  inertia  of  a 
plane  area.  Under  these  conditions  the  reference  plane 
becomes  a  line  termed  the  axis,  and  in  the  case  of  the 
polar  moment  of  inertia  the  axis  becomes  a  point. 
Geometrical  moments  of  inertia  of  plane  areas  are 
measured  in  units  of  area  times  linear  units  squared. 
In  a  similar  manner  geometrical  moments  of  inertia 
of  volumes  are  measured  in  units  of  volume  times 
linear  units  squared. 

The  moment  of  inertia  of  any  body  (volume  or  area) 
about  a  plane  (or  axis)  is  equal  to  the  mass  of  the 
body  (or  volume  or  area)  times  the  square  of  the 
distance  between  the  reference  plane  (or  axis)  and 
a  parallel  plane  (or  axis)  through  the  center  of  gravity 
of  the  body  (volume  or  area)  plus  the  moment  of 


inertia  of  the  body  (volume  or  area)  about  the  parallel 
plane  (or  axis)  through  its  center  of  gravity. 

Moment  of  Inertia  of  Section.  The  sum  of  the  prod- 
ucts formed  by  the  multiplication  of  the  mass  of  every 
particle  of  a  material  system  by  the  square  of  its  dis- 
tance from  a  straight  line  known  as  the  axis. 

Moment  to  Alter  Trim.  The  moment,  i.  e.,  the  weight 
times  the  distance  which  it  is  moved  which  is  required 
to  effect  a  change  in  the  trim  of  a  vessel  of  one  inch ; 
usually  expressed  the  formula: 
W  X  GM 

w  X  d  =   foot-tons. 

12  X  L 

where 

w  =  the  weight  moved  in  tons 

d  =  the  distance  in  feet 

W  =  thc  displacement  in  tons 

GM=:the  longitudinal  metacentric  height  in  feet 

L  =  length  in  feet 

Monel  Metal.   Described  under  Metals. 

Monitors.  A  type  of  war  vessel  intended  principally 
for  work  against  shore  batteries  and  fortifications.  Its 
principal  characteristics  are  moderate  displacement, 
low  speed,  very  low  freeboard,  heavy  main  battery 
guns,  and  good  cruising  radius.  The  modern  type  of 
heavy  gun  emplacement  known  as  the  turret  was  first 
used  on  vessels  of  this  type. 

Monkey  Forecastle.  A  small  forecastle.  The  enclosed 
space  is  generally  used  for  the  accommodation  of 
anchor  handling  appliances  and  the  deck  proper  for  the 
stowage  of  the  anchors  themselves. 

Monkey  TaiL  A  term  applied  to  a  curved  bar  fitted 
to  the  upper,  after  end  of  a  rudder  and  used  as  an 
attachment  for  the  rudder  pendants. 

Monorail  Hoist.   A  type  of  hoisting  gear,  usually  elec- 
tric, designed  to  travel  along  a  single  overhead  track. 
Pages  791,  959. 

Mooring.  A  term  applied  to  the  operation  of  anchor- 
ing a  vessel  in  a  harbor,  securing  her  to  a  mooring 
buoy  or  to  a  wharf  or  dock  by  means  of  chains  or 
ropes. 

Mooring.  To  make  a  vessel  fast  to  a  buoy,  quay  or 
wharf  or  by  anchoring.  Technically,  a  vessel  is  moored 
when  she  has  two  anchors  down  at  a  suitable  distance 
apart  with  such  a  length  of  chain  on  each  that  she  is 
held  with  her  bow  approximately  stationary  on  a  line 
between  them,  although  allowing  the  stem  of  the  vessel 
to  swing  with  the  tide  and  wind. 

Mooring  Anchor.   See  Anchor,  Mooring. 

Mooring  Bitts  or  Bollards.   See  Bitts,  Mooring. 

Mooring  Buoy.  See  Buoy,  Mooring. 

Mooring  Machine.  A  term  applied  to  a  machine  that  is 
similar  in  construction  to  a  winch  and  which  is  used 
for  the  purpose  of  docking  and  warping  vessels.  Auto- 
matic control  of  the  tension  in  the  mooring  lines  to 
take  care  of  the  change  in  trim,  draft,  and  the  tides 
are  obtained  in  some  makes  of  these  machines. 
Page  845. 

Mooring  Pipe.    A  round  or  oval  casting  or  frame  in- 
serted in  the  apron  plate  or  bulwark  plating  of  a  .«hip 
through  which  the  mooring  chains,  hawsers  or  warps 
are  passed. 
Page  545. 

Mooring  Staple.  A  single  or  double  ring  shaped  fitting 
attached  to  the  shell  of  a  ship  for  the  purpose  of  se- 
curing mooring  lines. 

Mooring  Swivel.   A  device  generally  used  by  men-of- 


86 


MOO 


SHIPBUILDING  CYCLOPEDIA 


NAV 


war  in  mooring  to  prevent  a  foul  hawse.  The  cables 
are  disconnected  and  shackled  to  the  swivel  just  for- 
ward of  the  stem.  When  the  ship  swings  the  swivel 
turns  and  the  cable  is  kept  clear.  The  swivel  is  similar 
to  the  usual  form,  but  larger  and  heavier,  and  is  fitted 
at  either  end  with  two  links  and  shackles  for  attaching 
to  the  cables. 

Moorings.  Heavy  chains  permanently  anchored  in  a 
harbor  to  which  vessels  may  ride.  To  these  are 
attached  buoys  having  chains  of  the  proper  length  and 
strength  to  haul  the  fast  on  board  through  the  hawse 
pipes. 

Mortising  Machine.  A  wood  working  machine  in  which 
an  auger  and  a  chisel  are  worked  automatically  in 
performing  the  operations  necessar>'  to  produce  the 
square  or  rectangular  mortise  usually  employed  in 
wood  work. 

Motor  Boat.  Any  vessel  propelled  by  an  internal  com- 
bustion engine.  According  to  the  rules  to  prevent  col- 
lisions in  the  navigation  laws,  all  vessels  under  sixty- 
five  feet  in  length,  propelled  by  machinery,  except  tug 
boats  and  tow  boats  propelled  by  steam,  are  to  be  con- 
sidered as  motor  boats. 

The  term  is  usually  applied  to  small  boats  propelled 
by  internal  combustion  engines. 
Motor,  Compound.  A  direct  current  motor  which  has 

both  a  shunt  and  series  field  coil. 
Motor  Controller.    See  Controller,  Motor. 
Motor,  Electric.  A  machine  which  transforms  electrical 
energ>'  into  mechanical  energy'. 

Lloyd's  Rules  suggest  that  great  care  should  be 
taken  that  generators,  motors  and  electric  leads  on 
board  ship  are  not  located  in  such  a  place  that  they 
will  influence  the  compasses. 
Pages  909,  938,  955,  956,  1065. 
Motor  Generator  Set.   A  combination  consisting  of  an 
electric  motor  and  generator  on  the  same  shaft. 
Page  954. 

Motor,  Main.  The  large  motor  direct  connected  to  the 
line  shafting  in  a  vessel  fitted  for  electric  drive. 
Page  934. 

Motor,  Series.  A  direct  current  or  alternating  current 
motor  in  which  the  field  coil  is  connected  in  series 
with  the  armature  winding,  thus  allowing  the  arma- 
ture current  to  flow  through  the  series  field.  The 
high  starting  torque  and  the  variable  speed  of  the 
direct  current  jnotor  make  it  specially  suitable  for 
cranes  and  traction  purposes. 
Motor  Ship.  W  ghi^  driveii  by  some  form  of  internal 
cothlntstiotf  tHotor. 

In  its  broad  sense  the  term  may  be  considered  to 
include  small  vessels  driven  by  gas  or  gasoline  en- 
gines. It  is  generally  applied,  however,  to  slow  cargo 
vessels  having  lengths  up  to  five  hundred  feet  and 
driven  by  oil  engines.  For  this  service  oil  engine  in- 
stallations have  the  following  advantages  over  steam 
or  electrical  machinery: 

The  elimination  of  boilers,  stoke  holds,  and  coal 
bunkers  with  a  resultant  increase  in  cargo  space. 

Greatly  decreased  consumption  of  fuel. 

Decrease  in  the  size  of  operating  force  with  result- 
tant  saving  in  wages. 

Reduction  in  machinery  space  temperatures  with  re- 
sulting increase  in  comfort  and  efiiciency  of  operating 
force. 

During  recent  years  this  type  of  ship  has  increased 


in  popularity  largely  on  account  of  the  successful  op- 
eration of  ships  already  in  service. 

Pages  438,  439,  440,  441,  442,  443,  444,  1104,  1105. 
Plate  XXIII. 

Motor,  Shunt.  A  direct  current  motor  in  which  the 
field  coil  is  shunted  across  the  armature  winding. 
The  speed  of  a  shunt  motor  is  practically  constant 
from  no  load  to  full  load. 

Motor,  Synchronous.  An  alternating  current  motor, 
the  speed  of  which  bears  a  certain  fixed  relation  to 
the  frequency  of  the  circuit  independent  of  the  load 
on  the  motor.  Such  a  motor  must  be  brought  up  to 
synchronous  speed  by  external  means  or  by  a  special 
winding  before  the  field  winding  is  energized. 

Mouillage.  A  French  term  applied  to  a  vessel's  berth 
in  a  harbor. 

Mouse  a  Hook.  To  pass  several  turns  of  wire  or  small 
stuflf  around  the  point  and  back  of  a  hook  to  prevent 
its  unhooking  in  lowering  or  canting. 

Mousing.  The  small  stuflf  or  wire  used  to  mouse  a 
hook. 

Movable  Propeller  Blades.  Propeller  blades  cast  sep- 
arate from  the  boss  and  attached  thereto  by  bolts. 
These  bolts  are  sometimes  worked  in  such  a  manner 
as  to  permit  of  a  slight  adjustment  of  the  pitch  of  the 
blade. 

Muck  Bar.   Described  under  Steel  and  Iron. 

Mud  Drum,  Boiler.   See  Boiler  Mud  Drum. 

Mudhole.  A  handhole  in  the  mud  drum  of  boilers  to 
provide  access  for  cleaning  purposes. 

Muffler.    See  Gas  Engine,  Muffler. 

Mullion.  A  member  running  parallel  with  the  stiles 
on  a  panel  door  used  to  receive  the  inner  edges  of  the 
panels  where  two  or  more  panels  are  used. 

Multiple  Drill.   See  Drilung,  Machine. 

Multiple  Punch.   See  Punch,  Multiple. 

Mult-au-matic.  An  automatic  machine  designed  for 
boring,  facing,  turning  or  threading  operations  either 
singly  or  in  combination.       •  ,  , 

Page  712,  713. 

Mushroom  Anchor.   See  Anchor,  Mushroom. 

Mushroom  Ventilator.  A  ventilator  shaped  like  'a 
mushroom,  and  designed  so  that  the  air  will  be  drawn 
up  under  the  overhanging  umbrella  of  the  mushroom 
and  thence  into  openings  into  the  vertical  pipe  leading 
down  into  the  vessel.  The  object  of  the  mushroom  is 
to  permit  access  of. air  but  prevent  access  of  water. 
Page  673,  1053. 

N 

Natural  Ventilation.   See  Ventilation,  Natural. 
Nautical  Mile.    A  distance  approximat^fy  equal  to 

6,080  feet,  or  exactly  one-sixtieth  of  a  degree  on  the 

equator. 

Naval  Architect.  Primarily,  one  responsible  for  the 
design  and  alteration  of  ships  or  for  the  investigation 
and  carrying  out  of  important  projects  in  connection 
therewith. 

Frequently  he  is  charged  with  responsibility  for  the 
maintenance  of  vessels  in  service,  for  valuation  j^ro- 
ceedings,  for  the  construction  of  new  vessels,  etc, 
though  these  duties  do  not  fall  strictly  within  his 
province. 

The  Naval  Architect  is  responsible  for  the  strength, 
stability,  speed,  trim  and  weight  of  the  vessel  in  hand. 
It  is,  therefore,  necessary  that  he  should  have  an  ade- 
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quat€  knowledge  of  the  principal  items  entering  into 
the  vessel  such  as  machinery,  cargo,  fittings,  etc.,  al- 
though he  is  concenied  with  the  details  of  hull,  fittings, 
etc..  only. 

Naval  Constructor.  Primarily,  one  responsible  for  the 
building  and  maintenance  of  ships  or  for  the  investi- 
gation and  carrying  out  of  important  projects  in  con- 
nection therewith. 

He  is  sometimes  charged  with  responsibility  for  the 
design  of  new  vessels  and  for  the  alteration  of  those 
already  in  service.  This  is  true  in  the  United  States 
naval  organization. 

The  Naval  Constructor  is  responsible  for  the  proper 
interpretation  of  plans  and  specifications,  for  the  fabri- 
cation of  the  vessel's  structure,  installation  of  fittings, 
and  testing  of  parts,  systems  and  equipment  in  ac- 
cordance with  the  specifications  and  the  best  practice 
both  as  to  general  intent  and  as  to  detail. 

Navigating  Bridge.    See  Bridge,  Navigating. 

Navigating  or  Flying  Bridge.    See  Bridge,  Navigating. 

Needle  Valve.   See  Valve,  Needle. 

.Net  Tonnage.   See  Tonnage,  Net. 

Netting.  Nets  made  of  either  fiber  or  wire  rope  and 
used  as  a  covering  for  hawse  pipes,  chock  openings, 
etc.,  as  landings  in  cage  masts,  and  under  spars  in  lieu 
of  foot-ropes. 

Neutral  Axis.  Consider  the  cross  section  of  a  beam, 
girder,  or  ship  which  is  stressed  by  bending.  The  ex- 
treme fibers  on  one  side  are  in  compression  while  the 
extreme  fibers  on  the  other  side  are  in  tension.  At 
some  axis  between  them  exists  neither  tension  nor 
compression.  This  is  termed  the  neutral  axis  for  the 
section.  The  neutral  axis  passes  through  the  center 
of  gravity  of  the  section. 

Neutral  Equilibrium.    See  Equilibrium,  Neutral. 

Newel  Post.  An  ornamental  upright  pillar  about  which 
winding  stairs  are  formed. 

Nibbing  Plank.   See  Plank,  Margin. 

NickeL    Described  under  Metals. 

Nickel  Steel.    See  Steel  and  Iron. 

Nicrome,  Nickel-Chromium.    Described  under  Metals. 

Nigger  Head.   See  Gypsy  or  Winch  Head. 

Nipple.  A  piece  of  pipe,  having  an  outside  thread  at 
both  ends,  used  for  making  pipe  connections.  Close 
nipples  are  those  that  are  threaded  throughout.  Short 
nipples  are  those  having  a  small  amount  of  unthreaded 
surface  between  the  threaded  ends. 

Shoulder  nipples  are  those  having  a  shoulder  be- 
tween the  two  pipe  threads. 

Sub-nipples  are  those  having  different  threads  on 
the  ends. 

Long  nipples  are  those  having  a  length  of  from  4 
to  12  inches. 

Reducing  or  swaged  nipples  are  those  having  one 
end  smaller  in  diameter  than  the  other. 

Non-Condensing  Engine.  See  Engine,  Non-Condensing. 

Non-return  Valve.    See  Valve,  Non -return. 

Nosing.  The  molding  or  part  of  the  tread  of  a  stair- 
case which  projects  over  the  riser. 

Nozzle,  Boiler.  A  fitting  with  a  finished  face  and  fitted 
with  stud  bolts  for  the  attachment  of  a  pipe  line  to  a 
boiler. 

Nozzle,  Turbine.    See  Turbine  Nozzle. 

Numbers  or  Numerals,  Longitudinal,  Transverse  or 

Equipment.     See    Longitudinal,    Transverse  or 

Equipment  Number. 


Nut  Facing  Machine.  A  machine  designed  to  auto- 
matically face  and  machine  finish  nuts. 

Nut  Machine,  Hot  Press.  A  machine  designed  to  auto- 
matically heat  and  forge  nuts  from  bar  stock. 

Nut  of  Propeller  Shaft.  A  nut  attached  to  the  after 
end  of  a  propeller  shaft  to  prevent  the  propeller  from 
backing  off. 

Nut  Tapper.  A  machine  similar  in  design  and  opera- 
tion to  a  drilling  machine,  provided  with  tools  for 
tapping  the  thread  in  nuts.  Such  machines  are  made 
with  single  or  multiple  spindle. 

O 

Oakum.    A  substance  made  from  soft  vegetable  fibre 
such  as  hemp  and  jute  impregnated  with  pine  tar.  It 
is  principally  used  for  caulking  the  planking  on  wood 
decks  of  steel  vessels  and  for  caulking  all  the  planking 
on  wood  ships  where  watertightness  is  desired.    It  is 
also  used  for  caulking  around  pipes. 
Pages  825,  827. 
Oakum  Spinners.   Men  who  take  the  bulk  oakum  from 
the  bales  and  roll  or  spin  it  into  a  loose  or  soft  rope, 
called  a  thread,  of  the  proper  size  to  allow  it  to  be 
driven  into  the  seams  between  the  planks. 
OfiBce  Wire.   See  Electric  Wire  and  Cable. 
OfiBng.    That  distance  out  from  shore  which  permits 
the  proper  maneuvering  of  a  vessel  without  danger  of 
her   taking  the  ground  or  of  encountering  other 
obstacles  to  her  freedom  of  movement. 
Offset.    A  term  used  by  draftsmen  and  loftsmen  for 
ordinate  to  ship's  curves.   See  Joggle,  for  its  meaning 
in  structural  work. 
Ohm.   A  practical  unit  of  electrical  resistance.    It  rep- 
resents the  resistance  of  a  column  of  pure  mercur>' 
106.3  cm.  long,  of  uniform  cross  section  and  weighing 
14,4521  gm.  at  0"  C. 
Ohm's  Law.    The  current  in  a  direct  current  circuit 
is  proportional  to  the  e.  m.  f.  and  inversely  propor- 
tional to  the  electrical  resistance  (i.r.,  the  current  is 
equal  to  the  voltage  divided  by  the  resistance). 
Oil  Burner.    A  device  for  vaporizing  or  atomizing  oil 
so  that  it  burns  like  a  gas.    There  are  three  general 
types.    The  spray  burner  atomizes  the  oil  by  steam 
or  compressed  air.   The  vapor  burner  converts  the  oil 
into  vapor  before  passing  it  into  the  furnace.  The 
mechanical  burner  atomizes  the  oil  by  high  pressure 
and  by  passing  it  through  a  small  orifice. 
Pages  988,  996. 
Oil  Cooler,  Lubricating.    A  device  on  the  order  of  a 
condenser,  except  that  the  cylinder  is  installed  with  its 
axis  vertical.    Numerous  brass  tubes,  through  which 
cold  water  circulates,  pass  between  the  top  and  bottom 
tube  sheets  and  the  oil  is  cooled  by  coming  in  contact 
with  their  cold  surfaces.    Baffles  are  generally  in- 
stalled compelling  the  oil  to  pass  back  and  forth 
among  the  cold  tubes  in  travelling  from  the  top  to  the 
bottom. 
Page  997. 

Oil,  Creosote.  An  oil  obtained  by  the  redistillation  of 
crude  tar  which,  in  turn,  is  derived  as  a  distillate  in 
the  destructive  distillation  of  wood. 

Oil  Forge.    A  forge  in  which  oil  is  used  as  fuel.  See 

I'^ORGE. 

Oil,  Fuel.    A  heavy  mineral  oil  used  extensively  in 
place  of  coal  for  firing  the  boilers. 
The  advantages  of  oil  fuel  are  as  follows,  viz: 
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(a)  Oil  reqxjircs  less  bunker  space  than  coal  for  a 
given  steaming  radius. 

(b)  It  can  be  carried  in  the  double  bottom  and  other 
places  where  neither  coal  nor  cargo  can  be  stored. 

(c)  Bunkering  can  be  effected  with  greater  dispatch 
and  can  be  carried  on  in  darkness  or  bad  weather. 

(d)  The  space  usually  given  to  coal  can  be  occupied 
by  freight-paying  cargo. 

(e)  It  is  not  attended  with  dirt  and  other  discom- 
forts incident  to  coal  bunkering. 

(f)  Labor  and  machinery  are  not  required  for 
handling  ashes. 

(g)  Oil  fuel  eliminates  stoking,  thus  reducing  the 
size  of  the  fireroom  crew. 

(h)  It  possesses  greater  thermal  efficiency  than  coal 
and  reduces  fuel  costs. 

(i)  Uniform  steam  pressure  is  easily  maintained, 
thus  insuring  a  steady  rate  of  speed  and  reducing  the 
deterioration  of  furnaces  and  boilers  resulting  from 
uneven  temperatures. 

Oil  Furnace.   See  Furnace,  Oil. 

Oil,  Hard  Wood.  Oil  obtained  from  the  tar  of  a  hard- 
wood by  redistillation. 

Oil,  Pine.  An  oil,  lighter  than  water,  obtained  by  dis- 
tillation from  the  crude  resins  and  turpentine  gathered 
from  the  pine  tree. 

Oil  Piping.   See  Piping,  Oil. 

Oil,  Pump.   See  Pump,  Oil. 

Oil,  Resin.  An  oil  obtained  from  resin  by  redistillation 
at  high  temperatures. 

Oil  Service  Tank.  In  a  lubricating  oil  system  the  tank 
from  which  the  oil  feed  pipes  lead  in  supplying  the 
various  journals,  etc.  In  a  fuel  oil  system  the  tank  or 
tanks  from  which  oil  is  drawn  direct  to  the  burners. 

Oil  Tight  Bulkhead.    See  Bulkhead,  Oil  Tight. 

Oiltight.  Having  the  property  of  resisting  the  pas- 
sage of  oil.  In  shipwork  this  is  accomplished  by  pack- 
ing or  calking  after  careful  riveting  of  the  joints. 

Oilers.  Members  of  a  ship's  engine  room  force  who 
attend  to  the  lubrication  of  all  parts  of  the  engines. 

Oiltight  Bulkhead.    See  Bulkhead,  Oiltight. 

Old  Man.  A  piece  of  heavy  bar  iron  bent  to  the  form 
of  a  "Z."  One  leg  of  the  "Z"  is  bolted  to  the  material 
that  is  to  be  drilled,  and  the  drill  top  placed  under  the 
other  leg  and  adjusted  so  the  "old  man"  holds  the  drill 
against  the  material. 

On  Board.  Aboard:  in  or  on  a  ship,  but  having  a  dif- 
ferent signilicance  from  "on  deck"  in  that  "on  board" 
applies  to  any  location  in  or  on  the  ship,  as  any  of  its 
parts,  while  the  term  "on  deck"  is  generally  limited  to 
a  location  on  the  weather  deck. 

On  Deck.  On  the  weather  deck;  frequently  used  to 
imply  "on  duty." 

Open  Bridge  House.  A  bridge  house  open  to  the 
weather  at  each  end. 

Open  Hearth  Steel.   See  Steel  and  Iron. 

Operating  Engineers.    See  Engineers,  Operating. 

Operating  Gear,  Turbine.  See  Turbine  Operating  Gear. 

Ore  Carrier.  A  vessel  designed  to  carry  ore  in  bulk 
and  similar  in  construction  to  a  collier.   See  Coli  ier. 

Orlop  Beam  Stringer.    See  Stringer,  Orlop  Beam. 

Orlop  Deck.   See  Deck,  Orlop. 

Orlop  Deck  Stringer.   See  Stringer,  Orlop  Deck. 

Orlop  Deck  Stringer  Bar.    See  Stringer,  Bar. 

Orlop  Stringer.   See  Stringer,  Orlop. 

Oscillating  Engine.   See  Engine,  Oscillating. 
OscUlation.    The  roll  of  a  ship  from  the  extreme 


angular  position  on  one  end  to  the  corresponding  posi- 
tion on  the  opposite  side. 

Oscillation,  Arc  of.  The  total  angle  swept  through  by 
a  ship  in  one  oscillation. 

Oscillation,  Period  of.    The  time  occupied  by  a  ship 
in  performing  one  complete  oscillation. 
Pages  162,  163. 

Outboard.  Away  from  the  center  toward  the  outside; 
without  the  hull. 

Outboard  Delivery  Pipe.   See  Pipe,  Outboard  Delivery 

Outboard  Profile.  A  plan  representing  the  longitudinal 
exterior  of  a  vessel  showing  the  starboard  side  of  tht 
shell,  all  deck  erections,  masts,  yards,  rigging,  rails,  etc. 
Pages  370  to  468. 

Outer  Bearing.  A  term  applied  to  the  bearing  on  the 
sponson  supporting  the  outer  end  of  the  paddle  wheel- 
shaft. 

Outer  Keel.  See  Keel,  Outer. 
Outer  Skin.   See  Skin,  Outer. 

Outlet  Cock.  A  cock  or  valve  with  a  circular  channel 
through  the  valve  stem  arranged  s6  that  a  clear  open- 
ing is  obtained  by  90  degrees  rotation,  located  so  as  to 
drain  any  receptacle. 

Outermost  Fibre.  In  calculating  the  strength  of  ves- 
sels, that  part  of  the  vessel's  strength  girder  which  is 
farthest  away  from  the  neutral  axis  of  the  strength 
section. 

Outrigger.  A  term  applied  to  a  small  racing  boat 
having  the  oarlocks  located  on  framework  extending 
beyond  the  sides. 

Outriggers.  A  term  applied  to  bars  bolted  to  the  outer 
ends  of  the  cross-trees  on  each  side  of  a  mast  for  the 
purpose  of  spreading  the  stays  to  the  topmasts. 

Also  applied  to  the  upper  mast  tables  which  form  a 
support  for  the  topping  lifts  operating  the  cargo  booms. 
Pages  320,  343. 

Outside  Plating.   See  Shell  Plating. 

Outside  Strake.   See  Strake,  Outside. 

Oven,  Bake.    A  commissary  appliance  used  on  board 
ship  for  baking  bread,  pastries,  etc.   The  oven  proper 
consists  of  one  or  more  chambers  externally  heated, 
electrically  or  by  burning  coal  or  fuel  oil. 
Pages  1095,  1096,  1098,  1099. 

Oven,  Core.  An  oven  in  which  cores  used  in  foundry 
work  are  baked  to  insure  their  holding  their  form 
while  pouring  the  molten  metal. 

Oven,  Drying.  An  enclosure  or  room  in  which  green 
timber  is  seasoned  by  the  application  of  dry  heat  for 
a  given  period  of  time. 

Overflow  Pipe.  A  pipe  fitted  on  a  tank  or  compartment 
to  permit  excess  liquid  to  escape,  thus  preventing 
undue  pressure  on  the  tank. 

Overhang.  That  portion  of  a  vessel's  bow  or  •  stern 
which  projects  beyond  a  perpendicular  at  the  water- 
line. 

Overhaul.    To  repair  or  to  put  in  proper  condition  as 

to  overhaul  a  tackle. 
Where  two  vessels  are  going  in  the  same  direction 

and  where  one  vessel  is  ahead  of  the  other,  the  vessel 

behind  is  said  to  be  overhauling  the  vessel  in  the  lead 

when  it  is  closing  up  the  distance  between  the  two  by 

going  at  a  faster  speed. 
Oxide  of  Iron.    See  Paint. 
Oxter  Plate.   6ee  Plate,  Oxter. 
Oxygen  Compressor.    See  Compressor,  Oxygen. 
Oxy-Hydrogen  Torch.    An  apparatus  through  which 

oxy-hydrogen  gas  flows  and  is  ignited  to  burn  away  or 

weld  metal 
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Pacific  Iron.  A  fitting  consisting  of  a  Y-shapcd  piece 
hinged  to  a  bearing  pin.  The  inner  end  of  a  cargo 
boom  is  secured  between  the  prongs  of  the  Y  and 
the  bearing  pin  is  passed  through  a  pad  eye  on  the 
mast,  an  eye  on  a  mast  ring  or  inserted  through  a 
hole  in  a  pedestal.  The  cargo  boom  can  be  raised 
or  lowered  by  means  of  the  hinge  and  rotated  by 
means  of  the  pin.  Also  called  Gooseneck. 
Pages  336,  337. 

Packers.  Men  who  fit  lamp  wicking,  tarred  felt  or 
other  material  between  parts  of  the  structure  to  insure 
water  or  oil  tightness. 

Packet  Bunkers.  A  ready  service  bunker  of  small  di- 
mensions. 

Packing,  Gland.   Packing  for  use  in  a  stuffing  box  and 

against  which  the  gland  is  forced. 
^       Packing  material  varies  in  character  according  to  its 

use. 

Pages  1030,  1031. 
Packing,  Metallic.  Metal  rings  fitted  in  cylinders, 
cylinder  stuffiing  boxes,  etc.,  also  bronze  or  white  metal 
segments  assembled  in  the  form  of  an  internal  and 
external  cone,  fitting  into  each  other  and  held  in  place 
by  springs,  thus  floating  them  on  the  rod,  to  eliminate 
friction. 

Page  1030. 

Pad  Eye.  A  fitting  having  an  eye  integral  with  a  plate 
or  base  in  order  to  distribute  the  strain  over  a  greater 
area  and  to  provide  ample  means  of  securing.  The 
pad  may  have  either  a  "worked"  or  a  "shackle"  eye  or 
more  than  one  of  either  or  both.  The  principal  uses 
of  such  a  fitting  is  that  it  affords  means  for  attaching 
rigging,  stoppers,  blocks,  and  other  movable  or  port- 
able objects.  Pad  eyes  are  also  known  as  lug  pads, 
the  two  terms  being  practically  synonymous. 

Paddle  Beams.  Athwartship  supporting  girder  at  each 
end  of  the  paddle  box. 

Paddle  Box.  A  semicircular  structure,  placed  at  the 
stern  or  one  on  each  side  of  a  vessel,  for  the  purpose 
of  housing  the  paddle  wheel. 

Paddle  Box  Annex.  A  continuation  of  the  paddle  box 
structure  faired  into  the  sides  of  the  ship  and  generally 
used  for  staterooms,  toilets,  etc. 

Paddle  Box  Cabin.  Staterooms  or  other  living  quarters 
built  into  the  prolongation  of  a  paddle  box. 

Paddle  Box  Stays.  Inclined  struts  running  from  the 
planking  or  plating  of  a  vessel  to  the  sponson  and  spur 
beams  supporting  a  paddle  box  structure. 

Paddle  Wheel.  A  large  wheel  consisting  of  two  or 
more  sets  of  arms  and  rims  with  radial  boards  or 
floats  attached  to  the  outer  ends  of  the  arms  and  run- 
ning between  the  rims.  The  floats  may  be  fixed  in 
position,  or  feathered  so  that  they  enter  and  leave  the 
water  at  the  most  efficient  angles. 

Paddle  Wheel,  Feathered.  A  paddle  wheel  having 
floats  that  are  controlled  by  a  mechanism  so  that  they 
enter  and  leave  the  water  at  the  proper  angle. 

Paint.  A  viscous  or  plastic  mixture  of  solids  and  liquid 
applied  in  thin  coats  for  protection  or  decoration  or 
both.  Paint  may  be  defined  as  a  close  union  of  solids 
or  pigments  and  liquids  or  binder. 
Pages  802,  803,  804,  805,  806,  807. 
The  American  Bureau  of  Shipping;  requires  that 
all  steel  or  iron  work  should  receive  at  least  two  coats 
of  good  oil  paint,  and  no  outside  steel  work,  such  as 
shell  plating,  etc.,  should  be  painted  until  shortly  be- 
fore the  vessel  is  launched,  in  order  that  the  removal 


of  the  mill  oxide  or  scale  may  be  assisted  by  a  full 
exposure  to  the  weather,  during  the  construction  of 
the  vessel.  All  faying  surfaces  throughout  the  struc- 
ture of  the  vessel  arc  to  be  well  coated  with  red  lead, 
or  other  approved  composition. 

Aluminum  Paint 

Consists  of  a  mixture  of  finely  divided  aluminum 
powder  and  a  special  vehicle  containing  hard  varnish 
resin,  raw  linseed  oil  and  turpentine.  This  paint  has 
very  good  heat  resisting  properties  and  when  applied 
to  iron  and  subjected  to  a  dull  red  heat  is  only 
slightly  affected. 

Anti-Corrosive  Ship's  Bottom  Paint 

This  paint  is  generally  made  of  metallic  zinc,  zinc 
oxide,  shellac,  alcohol,  pine  tar  and  turpentine  and 
is  designed  to  insulate  the  metal  in  the  anti-fouling 
coat  from  the  steel  plating,  preventing  corrosion  and 
pitting.  Anti-corrosive  and  anti-fouling  ship's  bottom 
paints  differ  radically  from  oil  paints  in  that  the 
vehicle  portion  consists  of  shellac,  alcohol,  and  pine 
tar  solution.  This  produces  a  very  rapid  drying 
paint  which  can  be  submerged  a  few  hours  after  ap- 
plication. 

Anti-corrosive  ship's  bottom  paint  is  designed  to 
prevent  corrosion  from  electrolysis.  This  coat  does 
not  offer  resistance  to  the  flow  of  electric  current 
but  contains  a  metal  which  is  electropositive  to  iron. 
Electrolysis  decomposes  this  metal  and  deposits  it 
on  the  steel  hull.  Insulation  or  protection  from  elec- 
trolysis is  not  obtained  by  paint  which  oflfers  resist- 
ance to  the  flow  of  electric  current  since  abrasion 
and  movement  of  the  plates  will  prevent  the  main- 
tenance of  a  continuous  film  necessary  to  prevent  the 
passage  of  current.  A  number  of  proprietary  paints 
are  on  the  market  and  are  reported  as  giving  satis- 
factory service.  Anti-corrosive  paint  also  provides 
a  solid  base  for  the  anti-fouling  paint. 

Anti-Fouling  Ship's  Bottom  Paint 

This  paint  is  intended  to  prevent  marine  growth 
from  adhering  to  the  underwater  surface  of  the  hull 
This  is  effected  by  the  presence  of  a  poisonous  com- 
pound in  the  film,  usually  mercuric  oxide,  copper 
oxide,  copper  cyanide,  etc.  An  efficient  anti-fouling 
paint  is  so  designed  that  it  will  exfoliate,  thereby 
presenting  new  surfaces  at  regular  intervals.  In  this 
class  falls  the  so-called  copper  paint  for  wooden 
hulls.  This  paint  usually  contains  a  substantial  per- 
centage of  copper  oxide  ground  in  a  special  vehicle. 

Asphalt  Solution 

Is  a  viscous  asphaltic  solution  in  mineral  spirits 
or  turpentine  substitute  and  is  applied  to  metal  sur- 
faces as  a  priming  coat  for  the  bituminous  cements 
and  enamels.  The  enamel  is  solid  and  is  applied  hot, 
ranging  in  thickness  from  1/16"  to  1/4".  Asphaltic 
compounds  are  specially  prepared  to  resist  fairly  high 
temperatures  without  running  or  sagging,  and  low 
temperatures  without  being  unduly  brittle.  Asphaltic 
enamels  made  of  a  properly  balanced  mixture  of  as- 
phalts or  tars  having  various  melting  points  and  other 
specific  characteristics,  admixed  with  rosin,  Portland 
cement  and  mineral  spirits  produce  compositions 
which  have  been  found  to  give  excellent  service. 
Bituminous  compositions  are  usually  applied  to  places 
difficult  of  access  upon  completion  of  new  construc- 
tion and  to  bulkhead  surfaces,  shaft  alleys,  coal 
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bunkers,  storage  lockers,  trimming  tanks,  drainage 
tanks,  gravity  tanks,  reserve  feed  water  and  ships' 
fresh  water  tanks. 

In  the  application  of  all  bituminous  mixtures  or 
compositions,  great  care  should  be  taken  to  obtain 
a  clean  dry  surface.  The  bituminous  or  asphaltic 
solution  is  applied  with  a  brush  and  when  nearly 
dry  a  coat  of  the  enamel  or  cement  is  applied  hot. 
The  cement  is  usually  applied  to  horizontal  surfaces 
and  spread  on  to  a  minimum  thickness  of  ;  the 
enamel  applied  to  vertical  surfaces  is  usually  1/16" 
or        in  thickness. 

Boottopping  Paint 

Boottopping  paint  is  generally  a  mixture  of  zinc 
oxide,  lamp  black  and  a  special  varnish.  This  paint 
is  applied  at  the  waterline  of  steel  vessels,  and  will 
last  for  several  months,  whereas  an  ordinary  oil  paint 
would  be  washed  off  or  destroyed  in  a  few  days  by 
the  alternate  action  of  the  water  and  the  air.  The 
special  varnish  used  in  the  preparation  of  boottop- 
ping paint  requires  careful  consideration  and  should 
be  tested  for  its  suitability  in  the  manufacture  of 
this  type  of  paint.  Tung  oil  varnishes  are  very  water 
resistant  but  have  a  tendency  to  thicken  up  or  "liver" 
when  mixed  or  ground  in  zinc  oxide. 

Canvas  Preservatives 

White  and  tinted — is  usually  a  mixture  of  crude 
paraffine,  paraffine  oil,  turpentine  substitute  and  kero- 
sene ;  if  a  tinted  preservative,  is  desired  a  quantity  of 
zinc  oxide  and  sufficient  tinting  material  to  produce 
the  desired  color  is  added.  This  type  of  preservative 
can.  be  applied  by  painting  with  a  brush,  spraying 
with  an  air  gun  or  by  dipping  the  fabric. 

Cork  Paint 

Known  also  as  under  cork,  consists  of  varnish,  a 
small  quantity  of  linseed  oil  and  drier  and  a  good 
^ade  of  whiting.  This  mixture  is  painted  on  the 
surface  to  be  corked  and  allowed  to  become  tacky. 
Ground  cork  of  fairly  large  grain  is  blown  or  pressed 
on  and  the  paint  allowed  to  set  hard.  Cork  paint 
is  usually  applied  to  interior  surfaces  in  living  quar- 
ters, store  rooms,  etc.,  which  become  chilled  by  the 
conduction  through  the  metal,  and  sweating  occurs 
due  to  the  extremes  in  temperature;  over  the  cork 
the  usual  interior  finishing  paint  is  applied. 

Deck  Paint 

This  type  of  paint  is  usually  prepared  with  spar 
varnish,  turpentine  drier  and  coloring  pigment,  which 
dries  rapidly  forming  a  hard  water  resisting  coating. 

Linoleum  Cement 

Is  usually  a  mixture  of  shellac,  crude  rubber,  whit- 
ing, alcohol  and  gasoline  and  in  some  respects  is 
similar  to  certain  brands  of  marine  glue  on  the  mar- 
ket This  cement  is  used  to  bind  the  linoleum  to 
the  deck  or  other  surfaces  without  the  use  of  fasten- 
ing appliances.  It  is  of  such  a  character  that  it  al- 
to ws  the  linoleum  to  spread  without  buckling  or 
injury. 

Metallic  Oxide  of  Iron  Paints 

Are  dark  in  color,  usually  red  or  brown,  and  when 
properly  prepared  are  extremely  durable.  Red  lead 
or  zinc  chromate  or  both  of  these  pigments  when 
added  to  an  iron  oxide  base  produces  an  excellent 
metal  preservative  paint  which  will  give  service  equal 
to  red  lead.    In  connection  with  the  application  of 


paints  intended  for  use  as  metal  preservatives,  it  will 
readily  be  seen  that  an  ordinary  paint  giving  good 
protective  service  on  wood  will  not  be  satisfactory 
to  iron  and  steel,  since  the  characters  of  the  two 
surfaces  are  entirely  different,  steel  presenting  a  rela- 
tively smooth,  non-porous  surface  which  makes  it 
necessary  for  the  excess  oil  or  other  vehicle  to  harden 
by  oxidation  or  evaporation,  whereas  wood,  having 
many  pores,  absorbs  the  excess  oil  which  amalga- 
mates with  the  fibers  of  the  wood  forming  an  in- 
separable bond.  In  this  connection  it  is  recommended 
that  skilled  labor  be  employed  for  the  application  of 
paint,  and  especially  paint  intended  or  designed  for 
metal  surfaces.  Many  failures  of  paint  can  be  traced 
to  careless  handling  or  improper  application. 

Priming  Paint 

Red  lead,  free  from  coarse  vitrified  particles  mixed 
with  pure  linseed  oil  makes  the  best  priming  coat 
for  iron  and  steel.  Consumers  are  cautioned,  how- 
ever, not  to  purchase  or  use  red  lead  paste  which 
has  been  ground  sufficiently  long  enough  to  over  oxi- 
dize the  oil.  When  pure  dry  red  lead  (containing 
a  substantial  amount  of  litharge  as  a  natural  con- 
stituent) is  mixed  with  pure  raw  linseed  oil  within 
18  hours  before  application  it  can  be  applied  to  iron 
and  steel  without  the  addition  of  a  thinner  or  drier. 
This  practice  is  not  recommended,  however,  since 
the  drying  conditions  usually  encountered  in  marine 
painting  are  not  very  favorable  and  the  addition  of 
a  thinnner  and  drier  will  enable  the  operator  to  apply 
a  thin  uniform  coat  which  will  dry  rapidly,  forming 
a  very  tenacious,  hard,  elastic  weadier  resisting  film. 
Rust  resisting  or  preservative  coatings .  are  usually 
dark  in  color,  since  the  white  pigments  (basic  car- 
bonate, basic  sulphate  white  lead  and  zinc  oxide) 
have  certain  physical  and  chemical  characteristics 
which  make  them  unsatisfactory  for  priming  paints 
for  iron  and  steel. 

Smoke  Stack  Paint 

Smoke  Stack  Paint  is  usually  made  of  zinc  oxide, 
white  lead,  litharge  and  Damar  varnish  thinned  with 
kerosene  and  a  substantial  amount  of  dryer  added. 
This  paint  is  very  resistant  to  high  temperatures.  An- 
other type  of  smoke  stack  paint  is  made  as  follows: 
white  lead,  silica,  litharge,  boiled  linseed  oil  and 
mineral  spirits.  This  mixture  is  tinted  to  the  desired 
shade  and  applied  in  the  usual  manner. 

Spar  Varnish 

It  is  pale  in  color,  very  rapid  drying,  water  resist- 
ant, elastic  and  durable;  it  is  used  to  coat  the  "bright 
work"  of  ships  and  due  to  its  rapid  drying  qualities 
it  is  frequently  used  on  repair  work.  This  varnish 
brushed  on  a  surface  spread  out  to  a  very  thin  film, 
which  accounts  for  its  rapid  drying  properties.  It 
is  somewhat  deficient  in  durabality,  however,  owing 
to  the  thinness  of  the  film. 

Pigment 

The  solid  portion  of  paint  usually  white  lead,  red 
lead,  oxide  of  zinc,  oxide  of  iron,  Van  Dyke  brown, 
Venetian  red,  Indian  red,  vermilion,  Prussian  and 
Chinese  blue,  ultramarine  blue,  blacks  and  lakes.  In 
addition  to  the  above  mentioned  pigments,  the  fol- 
lowing Extenders  are  used :  Barytes,  silica.  Asbestine, 
aluminum  silicate,  calcium  carbonate,  etc. 
Extenders  have  specific  value  and  are  us^d  to  re- 
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Lamp  Black 

Lamp  black  is  the  condensed  smoke  of  petroleum 
oils  and  is  considered  one  of  the  most  permanent 
blacks  used. 

Carbon  Black 

Caroon  black  is  similar  to  lamp  black  in  that  it  is 
intensely  black  in  color.  Its  staining  power  is  very 
great  and  due  to  its  extreme  fineness  fairly  large 
amounta  of  pigment  have  a  tendency  to  separate  from 
the  paint  and  rise  to  the  top  of  the  liquid  thereby 
making  it  difficult  to  incorporate  and  produce  a  uni- 
form tint. 

Metallic  Zinc 

Metallic  zinc  used  in  the  paint  industry  is  in  finely 
divided  form  and  is  used  u\  the  manufacture  of  anti- 
corrosive  ship's  bottom  paint. 

Shellac 

Shellac  is  the  exudation  deposited  by  a  lac  bug;  it  is 
soluble  in  alcohol  and  when  cut  in  this  solvent  in 
the  proportion  of  2^  lbs.  of  gum  shellac  to  one  gal- 
lon of  alcohol  a  good  working  shellac  varnish  is  pro- 
duced. Shellac  varnish  is  applied  to  furniture,  and 
to  cover  decks  where  the  application  of  paint  or  var- 
nish is  not  practical  on  account  of  the  length  of  time 
required  in  drying.  The  use  of  shellac  on  woodwork 
exposed  to  the  water  is  not  recommended  since  the 
heat  of  the  sun's  rays  will  soften  shellac  and  form 
blisters. 

Vdiicle 

The  spreading  medium  or  liquid  portion  of  a  paint 
which  combines  or  holds  in  close  union  the  solids 
or  pigment  portion.  Linseed  Oil  is  usually  used  as  a 
base  to  which  is  added  turpentine  mineral  spirits  (or 
turpentine  substitute)  and  a  liquid  drier. 

Linseed  Oil 

Linseed  Oil  is  obtained  from  the  flaxseed,  which 
grows  in  practically  all  parts  of  the  world.  It  is  of 
interest  to  know,  however,  that  oil  extracted  from  the 
flaxseed  from  the  various  sources  varies  greatly  in 
quality.  South  American  flaxseed  produces  a  slow 
drying  oil  which  forms  a  relatively  soft  film;  North 
American  flaxseed  yields  a  higher  percentage  of  oil, 
which  dries  more  rapidly,  forming  a  very  tough,  elas- 
tic, hard  film.  Oil  obtained  from  India  flaxseed  varies 
in  its  drying  properties,  but  is  more  desirable  than 
South  American  oil  and  is  generally  preferred  to 
North  American  oil  for  varnish  making,  since  it  re- 
sists discoloration  on  prolonged  heating.  At  the 
present  time  there  is  no  substitute  which  will  entirely 
replace  linseed  oil,  although  quite  a  number  of  prepara- 
tions are  sold  for  this  purpose.  Some  of  these  sub- 
stitutes can  be  used  as  extenders  of  linseed  oil.  Since 
the  durability  of  paint  depends  largely  upon  the  ve- 
hicle it  is  very  important  to  select  the  best  materials 
obtainable  as  this  will  prove  to  be  economical. 

Boiled  Linseed  Oil  is  obtained  by  heating  pure 
raw  linseed  oil  to  over  180  degrees  C.  with  oxides  of 
lead  and  manganese  until  combination  of  the  metals 
is  obtained.  Boiled  linseed  oil  manufactured  as  in- 
dicated above  dries  rapidly,  forming  a  hard,  glossy- 
film  highly  impervious  to  water  and  very  durable. 
The  following  tests  are  of  value  in  determining  the 
purity  of  raw  and  boiled  linseed  oil. 


Raw  Boiled 
(Max.       (Min.)    (Max.)  (Min.) 

Iodine  number  ....  190  174    178 

Acid  number    6    10   

Saponification  No...  192  189  198  185 

Unsaponifiablc  matter     1.5    1.5   

Specific  Gravity 

15/15   937  .932        .945  .937 

Refractive  Index   1.4085        1.479        1.488  1.479 

Kettle  Boiled  Linseed  Oil  is  not  easily  obtained 
since  it  is  necessary  to  use  well-settled,  perfectly 
clear  raw  oil  free  from  foots  and  suspended  matter. 
This  type  of  boiled  oil  has  been  largely  replaced  by 
the  so-called  "bung  hole"  boiled  oil,  which  consists  of 
a  small  mixture  of  raw  linseed  oil  and  dryer.  Other 
oils  occasionally  used  in  the  manufacture  of  paint 
are : 

Soya  Bean  Oil 

This  oil  is  obtained  from  the  soya  bean  which  is 
readily  cultivated  in  all  parts  of  the  United  States. 
It  is  a  semi-drying  oil  but  when  treated  with  dryers 
it  dries  rapidly.  When  mixed  with  linseed  oil  in  the 
proper  proportion  it  has  been  found  to  give  excellent 
service. 

Cotton  Seed  Oil 

This  oil  has  a  very  limited  use  in  the  manufacture 
of  paint. 

Corn  Oil 

This  oil  is  very  slow  drying  and  is  used  principally 
in  the  making  of  paste  colors. 

Sunflower  Seed  Oil 

This  oil  is  very  pale  in  color,  dries  rapidly  and  is 
occasionally  used  in  the  manufacture  of  very  pale,  high 
grade  varnishes.  It  is  more  extensively  used  in  the 
preparation  of  artists'  colors. 

Menhaden  Oil 

This  is  a  fish  oil  of  light  amber  color  and  is  ob- 
tained by  steaming  and  pressing  "pogey"  fish  which 
are  caught  in  large  quantities  off  the  Atlantic  Coast. 
Menhaden  oil  possesses  good  drying  properties  and  is 
used  to  a  large  extent  in  the  manufacture  of  low. 
grade  paints. 

China  Wood  OU 

This  oil  is  of  light  amber  color  and  is  obtained  from 
the  tung  nut.  The  raw  oil  has  a  peculiar,  character- 
istic odor,  is  very  viscous  and  dries  rapidly,  producing 
a  fairly  hard  film  with  a  frosted  opaque  surface.  Heat 
treated  tung  oil  dries  rapidly,  forming  a  clear,  hard 
transparent  film  and  is  used  as  the  base  for  a  large 
number  of  waterproof  varnishes. 

Perilla  OU 

This  oil  is  obtained  from  the  small,  round  seed  of  a 
plant  growing  extensively  in  China  and  Japan.  The 
oil  is  amber  colored,  possesses  a  very  pleasant  odor 
and  its  drying  qualities  are  equal  to  linseed  oil. 

Poppy  Seed  Oil 

This  oil  is  considered  next  in  quality  to  linseed, 
being  used  for  grinding  artists'  colors  and  for  special 
zinc  oxide  pastes.  Poppy  seed  oil  obtained  from  the 
ripe  seed  is  very  light  in  color,  spreads  freely  and 
dries  rapidly,  and  is  said  to  resist  darkening  to  a 
greater  extent  than  linseed  oil. 
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Turpentine 

Turpentine  is  obtained  from  the  pine  tree  by  direct 
or  steam  distillation  of  the  sap  collected  from  the 
growing  tree.  Wood  turpentine  is  produced  by  steam 
distillation  of  finely  cut  or  macerated  pine  wood.  The 
lower  grades  of  wood  turpentine  have  an  objectionable, 
sharp  odor  and  are  not  desirable  in  the  manufacture 
of  interior  paints.  Turpentine  has  a  high  oxidizing 
value  which  causes  the  rapid  drying  of  paints  and 
varnishes.  Turpentine  is  used  to  reduce  the  consis- 
tency of  the  oil  paint  so  as  to  allow  it  to  be  spread 
in  thin  fine  coats. 

Petroleum  Spirits  (Turpentine  Substitute) 
Peti-oleum  spirits  are  produced  from  Pennsylvania 
or  Texas  crude  oil.  High  boiling  petroleum  spirits 
have  a  wide  use  in  the  manufacture  of  paint  and  var- 
nish and  are  interchangeable  with,  and  can  be  used 
in  the  same  manner  and  for  the  same  purposes  as 
turpentine. 

Driers 

In  most  cases  the  drying  effect  of  the  pigment  is  not 
sufficient  and  liquid  dryers  are  added  to  accelerate  the 
drying.  The  most  commonly  used  dryers  are  com- 
posed of  lead,  manganese  and  cobalt  or  a  mixture  of 
these  metals  combined  with  pure  linseed  oil  and  a 
hydrocarbon  solvent. 

Paint  Gun.   A  pneumatic  tool  with  which  paint  can  be 
sprayed  by  compressed  air  over  the  surface  to  be 
coated. 
Page  764. 

Paint  Sprayer.    A  device  for  the  application  of  paint 
by  means  of  an  air  blast. 
Page  764. 

Painter.  A  length  of  rope  secured  at  the  bow  of  a 
small  boat  for  use  in  towing  or  for  making  it  fast.  It 
is  sometimes  termed  a  bow-fast. 

Painters.  Inside  workmen  who  mix  paint,  also  those 
who  paint,  varnish  and  polish  joiner  work  in  the  shop. 
Outside,  workmen  who  apply  the  paint  aboard  ship. 

Pall,  Pawl.  A  term  applied  to  a  short  piece  of  metal 
hinged  to  engage  in  a  revolving  mechanism  for  the 
purpose  of  preventing  recoil.  Usually  fitted  to  capstans, 
winches  and  windlasses. 

Palm.  The  fluke,  or  more  exactly,  the  flat  inner  face 
of  the  fluke,  of  an  anchor;  a  sailmaker's  protector  for 
the  hand  used  when  sewing  canvas.  It  consists  of  a 
strong  canvas  or  leather  strap  to  which  is  secured  a 
flat  metal  disc  thimble  to  drive  the  needle  through  the 
canvas;  a  flat  surface  at  the  extremity  of  a  strut  or 
stanchion  for  attachment  to  plating,  beam  or  other 
structural  member. 

PaneL  The  part  of  a  door  or  bulkhead,  the  edges  of 
which  are  inserted  in  the  stiles  and  rails. 

Panel,  Flush.  A  panel,  the  surface  of  which  is  flush 
with  the  surface  of  the  stiles  and  rails. 

Panel,  Molded.  A  panel  which  is  set  in  and  the  stiles 
and  rails  projecting  beyond  the  surface. 

Panel,  Raised.  A  panel,  the  surface  of  which  projects 
above  the  surface  of  the  stiles  and  rails. 

Panel  Raiser.  A  wood  working  machine  designed  to 
dress  down  the  edges  of  the  work  so  as  to  leave  a 
raised  panel. 

The  general  design  of  this  machine  is  similar  to  a 
molding  machine,  the  principal  difference  being  a  wider 
table  on  account  of  the  greater  width  of  work. 
Panting.   The  in  and  out  vibrations  of  the  frames  and 
plating.   Most  noticeable  in  the  bow  and  stern. 


Panting  Beams.    See  Beams,  Panting. 

Panting  Stringer.    See  Stringer,  Panting. 

Parallel  Middle  Body.  That  portion  of  a  vessel's  body 
throughout  the  extent  of  which  the  cross  sections  re- 
tain the  same  area  and  shape  as  the  midship  section. 

Parbuckle.  An  improvised  purchase  used  in  hoisting 
and  lowering  casks  or  other  cylindrical  objects  where 
a  tackle  or  crane  is  not  available. 

The  middle  of  a  rope  is  secured  above  the  object  to 
be  hoisted  or  lowered,  the  two  ends  passed  over  and 
under  it  and  then  brought  back  again.  Hauling  on 
the  two  ends  raises  or  lowers  the  object  as  desired. 

This  method  is  extensively  used  in  handling  shells 
in  the  turrets  of  men-of-war.  The  shells  being  stowed 
upright,  base  downward,  on  the  turret  floor  are  easily 
parbuckled  horizontally  in  the  bight  of  a  single  rope. 

Parcelling.  Narrow  widths  of  canvas  which  when 
tarred  are  wound  around  ropes,  following  the  lay  and 
overlapping  in  order  to  shed  water. 

The  parcelling  is  applied  af^er  worming  preparatory 
to  serving. 

Parent  Form.  A  ship's  form  from  which  a  series  of 
forms  are  derived  by  the  systematic  variation  of  cer- 
tain characteristic  features. 

Parrel.  A  rope  or  metal  collar  attached  to  a  band  on 
either  side  of  a  yard  near  its  middle  and  encircling 
the  mast.  By  this  means  the  yard  is  attached  to  the 
mast  though  allowed  a  vertical  movement. 

Part  Double  Bottom.  Descriptive  of  a  vessel  which  is 
fitted  with  a  double  bottom  extending  throughout  a 
portion  of  her  length  only. 

Partial  Bulkhead.   See  Bulkhead,  Partial. 

Parting  Strip,  Window  Frame.  The  narrow  strip 
fastened  to  the  inside  of  the  stiles  for  the  purpose  of 
dividing  the  paths  of  the  outer  and  inner  sashes  or 
blinds. 

Partner,  Mast.   See  Mast  Partner. 

Partner  Plate,  Rudder.  A  term  applied  to  plates  fitted 

around  the  rudder  stock  where  it  pierces  a  deck. 
Passers.    Usually  boys  who  receive  the  heated  rivets 

from  the  heaters  and  deliver  them  to  the  holders-on. 
Passing  Tongs.    Long  handled  tongs  used  by  rivet 

passers  to  handle  the  heated  rivets. 
Pattern  Makers.    Workmen  who  fashion  the  wood 

forms  or  patterns  for  the  use  of  the  foundrymen  in 

setting  up  molds. 
Inside  pattern  makers  prepare  those  patterns  which 

can  be  made  from  plans  such  as  machinery  parts. 
Outside  pattern  makers  prepare  patterns  for  those 

castings  which  are  to  be  fitted  to  the  hull  such  as  stems, 

stern  posts,  and  hawse  pipes. 
Pattern  Makers'  Lathe.   See  Lathe,  Woodworkers*. 
Paulin.    See  Tarpaulin. 

Pawl.  A  small  part  or  member  of  a  mechanism  used 
to  prevent  overhauling.  Pawls  engaging  ratchet 
wheels  are  fitted  on  windlasses,  capstans,  etc. 

Pajring.  A  term  applied  to  the  operation  of  filling 
the  seams  between  planks,  after  the  calking  has  been 
inserted,  with  pitch,  marine  glue,  etc.  Also  applied  to 
the  operation  of  slackening  away  on  rope  or  chain. 

Peak.  A  term  applied  to  the  outer  and  upper  end  of  a 
gaff. 

Peak,  Fore  or  After.    The  space  at  the  extreme  bow 

or  stern  below  the  decks. 
Peak,  Purchase.  A  tackle  applied  to  the  peak  halyards 

to  haul  them  taut  and  straighten  the  leech  of  the  sail. 
Peak  Tank.    A  tank  or  tank  space  built  into  or  formed 
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in  the  extreme  forward  or  after  lower  portion  of  a 
vessel's  hull 

Pelican  Hook.  A  type  of  quick  releasing  hook  used  at 
the  lower  end  of  shrouds,  boat  gripes,  etc. 
Page  349. 

Pelonis.  A  navigational  instrument  similar  to  a  bin- 
nacle and  manner's  compass  but  without  a  magnetic 
needle.  The  instrument  is  used  for  taking  bearings, 
especially  when  the  object  to  be  sighted  is  not  visible 
from  the  ship's  compass.  Also  known  as  a  Dumb 
Compass. 
Page  1093. 

Pendant.  A  length  of  rope  usually  having  a  thimble 
or  block  spliced  into  the  lower  end  for  hooking  on  a 
tackle,  and  when  suspended  from  a  masthead,  yard,  or 
gafT,  is  known  as  a  mast  head  pendant,  brace  pendant, 
etc.   See  also  Clear  Hawse  Pendant. 

Pendants,  Rudder.   See  Rudder  Pendants. 

Perfect  Fluid.  A  theoretical  fluid  without  viscosity  or 
surface  tension  and  incapable  of  internal  friction  or  of 
friction  against  any  object. 

Perilla  Oil   See  Paint. 

Period  of  Roll.   The  time  occupied  in  performing  one 
double  oscillation. 
Pages  162.  163. 

Permeability.   The  percentage  of  a  given  space  which 
can  be  occupied  by  water.  The  value  of  this  factor 
is  of  great  importance  in  all  considerations  of  the  ef- 
fect of  damage  upon  floatability  and  stability-. 
Pages  233  to  236. 

Pennissible  Length.    That  length  of  a  vessel  which 
may  be  flooded  without  causing  her  to  sink  below  the 
margin  line. 
Pages  233  to  236. 

Perpendicular,  After.    See  After  Perpendicular. 

Perpendicular,  Forward.    See  Forward  Perpendicular. 

Pet  Cock.   See  Cock,  Pet. 

Petroleum  Spirits.  See  Paint. 

Photostat.  A  machine  for  making  photographic  repro- 
ductions of  tracings,  blueprints,  etc.  The  reproduction 
may  be  to  the  same,  a  greater  or  a  smaller  scale.  The 
term  is  also  applied  to  the  photographic  reductions 
made  on  these  machines. 
Pages  695,  696. 

Picklers.  Men  who  put  steel  plates  through  an  acid 
bath  in  order  to  remove  the  mill  scale  preparatory  to 
laying  out  and  working  the  material  into  the  ship. 

Pier.  A  structure  of  iron,  wood,  or  concrete,  resting 
on  piles  built  out  into  the  water  for  use  as  a  landing 
place  for  vessels,  pleasure  resorts,  etc. 

Pig  Iron.  Iron  cast  in  the  form  of  a  rough  oblong  or 
bar.   Sec  Steel  and  Iron. 

Pigment.   See  Paint. 

Pilaster.  An  ornamental  column  or  false  stanchion  on 
a  light  bulkhead.  It  usually  extends  out  from  the 
bulkhead  for  a  distance  of  about  one  half  its  diameter. 

Pile.  A  pole  or  post  generally  of  wood,  though  some- 
times of  metal  or  concrete,  driven  into  the  earth  along 
the  bank  or  in  the  bed  of  a  body  of  water  for  the 
support  or  protection  of  bridges,  piers,  etc. 

Pillar.  A  post  constructed  of  wood  or  steel  and  used 
as  an  intermediate  support  for  girders  and  deck  beams. 
Also  used  as  reinforcement  under  decks  in  the  way  of 
guns  and  heavy  foundations,  thus  helping  to  distribute 
the  load  to  the  lower  structural  members. 

Where  a  ship  is  fitted  with  one  or  more  rows  of 
pillars  supporting  the  deck  beams  it  relieves  the  sides 


of  the  vessel  and  the  brackets  at  the  ends  of  the 
beams  of  considerable  stress.  Also  the  size  of  the 
deck  beams  can  be  materially  reduced  on  account  of 
the  shortened  span. 

In  addition  to  the  above,  pillars  serve  to  tie  the 
bottom  and  top  of  a  ship  together  and  are  an  eflkient 
aid  against  deformation  of  the  bottom  and  sides. 

Pillars  may  be  constructed  from  tubes,  pipes,  solid 
round  bars,  channel  bars  riveted  back  to  back,  four 
angle  bars  riveted  together,  or  of  various  buik  up 
sections.  Their  size  depends  on  whether  they  are 
closely  or  widely  spaced,  their  height,  and  the  weight 
to  be  carried.  In  figuring  the  weight  to  be  carried 
loads  attached  to  the  under  side  of  the  deck  as  in  ships 
carrying  beef  should  be  considered. 

Closely  spaced  pillars  give  a  more  even  distribution 
of  the  load  but  are  more  or  less  in  the  way  when 
stowing  the  cargo.  On  the  other  hand  they  prevent, 
to  a  certain  extent,  the  shifting  of  cargo,  and  are 
useful  when  erected  on  the  center  line  in  grain  carriers 
or  where  shifting  boards  are  used. 

Page  520. 

Pillar,  Built-up.    A  term  applied  to  a  column  that  is 

constructed  by  riveting  plates  and  shapes  together. 
Pillar  Crane.   See  Crane,  Pillar. 

Pillar,  Deck.  A  term  applied  to  a  pillar  supporting  a 
deck.  It  is  usually  given  the  name  of  the  deck  that 
it  supports,  as  Upper  or  Main  Deck  Pillar. 

Pillar  Head.  A  term  applied  to  the  upper  end  of  a 
pillar. 

Pillar  Heel.  A  term  applied  to  the  lower  end  of  a 
pillar. 

Pillar,  Hold.  A  column  fitted  in  the  hold  of  a  ship 
for  the  purpose  of  supporting  the  lowermost  deck. 
They  are  generally  much  longer  and  of  greater  sec- 
tional area  than  the  pillars  fitted  between  decks. 

Pillar,  Middle  Line.  A  term  applied  to  a  column 
erected  on  the  center  line  of  the  ship. 

Pillar,  Movable.  A  term  applied  to  a  portable  pillar 
that  can  be  easily  shifted. 

Pillar,  Pipe.  A  term  applied  to  a  column  constructed 
of  piping  or  tubing. 

Pillar,  Portable.  A  term  applied  where  the  pillars 
are  removable.  A  disadvantage  of  this  type  of  pillar 
in  a  hold  is,  that  if  it  is  taken  out  while  the  cargo  is 
being  stowed,  that  it  is  difficult  to  get  back  in  the 
proper  position. 

Pillar,  Quarter.  A  term  applied  to  a  column  fitted 
from  about  one  third  to  about  one  half  the  distance 
from  the  center  line  to  the  side  of  a  vessel  and  to 
columns  in  the  way  of  the  sides  of  hatches. 

Pillar  Socket.  A  receptacle,  usually  a  casting,  for  tak- 
ing the  end  of  a  pillar.  A  common  type  consists  of  a 
hollow  cylindrical  piece  set  up  on  and  connected  to  a 
flat  base  piece  by  triangular  shaped  webs. 

Pillow.  A  block  of  timber  used  as  a  rest  piece  for  the 
lower  end  of  a  mast  or  the  inner  end  of  a  bowsprit. 

Pilot  Bridge.   See  Bridge,  Navigating  or  Flying. 

Pilot  House.  A  house  designed  for  navigational  pur- 
poses. It  is  usually  located  forward  of  the  midship 
section  and  so  constructed  as  to  command  an  unob- 
structed view  in  all  directions  except  directly  aft  along 
the  center  line  of  the  vessel  where  the  smoke  stack 
usually  interferes. 

Pilot  Lamp.   See  Lamp,  Pilot. 

Pin,  Marking.  A  short  piece  of  pipe  of  approximately 
the  same  diameter  as  the  rivet  holes  in  a  template. 
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The  pin  is  dipped  in  whiting  and  then  thrust  through 
the  holes  in  the  template  to  mark  their  location  on  a 
plate  or  shape. 

Pintle,  Heel.    A  term  applied  to  the  lower  pintle. 

Piatle,  Locking.  A  term  applied  to  a  pintle  having  a 
head  turned  on  the  bottom  end  to  prevent  the  rudder 
from  unshipping. 

It  is  well  to  place  this  pintle  at  the  top  so  that  the 
rudder  may  be  unshipped  without  dry  docking,  by  trim- 
ming the  vessel  by  the  bow. 

Pintles.  A  term  applied  to  the  pins  or  bolts  which 
hinge  the  rudder  to  the  gudgeons  on  the  stern  post. 
These  pins  are  cylindrical  in  shape  in  the  way  of  the 
gudgeons  up  to  the  rudder  lug.  Through  the  rudder 
lug  they  are  given  a  conical  taper  and  above  the  lug 
a  thread  is  cut  for  a  nut.  The  taper  provides  a 
shoulder  which,  by  tightening  on  the  nut,  firmly  fixes 
the  pintle  to  the  rudder  lug. 

It  is  to  be  noted  that  the  weight  of  the  rudder  should 
be  carried  by  the  rudder  stock  to  a  bearing  above,  and 
that  the  pintles  should  serve  as  a  hinge  and  as  a 
bearing  only  for  the  side  pressure  of  the  water.  The 
pintles  are  often  fitted  with  a  brass  sleeve  in  the  way 
of  the  gudgeon  which  is  provided  with  a  white  metal 
bearing  surface.  The  upper  pintle  sometimes  has  a 
head  turned  on  the  bottom  for  the  purpose  of  prevent- 
ing the  rudder  from  moving  upward  and  unshipping 
itself. 
Page  577. 

Pipe,  Air.    Sec  Air  Pipes. 

Pipe,  Auxiliary  Steam.   A  steam  pipe  leading  from  the 

steam  down  to  auxiliary  engines. 
Pipe  Berths.   See  Berth. 

Pipe  Bending  Machine.   A  machine  designed  for  bend- 
ing pipe  or  conduit.    Pipe  bending  machines  are  sim- 
ilar to  bending  presses  except  that  special  dies  are 
used  to  suit  the  size  of  pipe  being  bent. 
Pages  749.  765. 

Pipe,  Bilge  Suction.  A  pipe  leading  from  the  well, 
which  collects  bilge  water,  to  the  bilge  pump. 

Pipe  Coverers.  Workmen  who  fit  the  insulating  ma- 
terial on  pipes.  They  also  fit  insulating  material  wher- 
ever necessary,  as  on  boilers  and  engines. 

Pipe  Covering.    See  Insulation. 

Pipe  Cutting  Machine.  A  machine  designed  for  cutting 
pipe. 

Pipe  Cutting  and  Threading  Machine.  A  combination 
machine  designed  for  both  cutting  and  threading  pipe. 

Pipe  Cutting  Tool.  A  tool  consisting  of  a  small  cut- 
ting disc  working  in  a  jaw  and  a  spindle  which  is 
turned  by  hand.  The  cutter  is  rotated  by  hand  and 
the  disc  fed  forward  by  turning  a  handle  on  the  end 
of  the  spindle. 
Page  773. 

Pipe,  Double  Extra  Heavy;  Double  Extra  Strong.  A 

term  applied  to  very  thick  pipe. 

Pipe  Down.  The  signal  on  board  a  naval  ship  for  the 
crew  to  sling  their  hammocks  preparatory  to  retiring 
for  the  night.  Used  as  a  slang  phrase,  meaning  to  stop 
some  annoying  act. 

Pipe,  Exhaust.  Piping  designed  to  carry  exhaust  steam 
from  the  main  engines  and  various  auxiliaries  to  the 
condenser  or  ovcrl>oard.  The  materials  used  for  ex- 
haust piping  and  the  advantages  and  disadvantages  of 
each  are  the  same  as  for  steam  piping. 

Pipe,  Extra  Heavy;  Extra  Strong.    A  term  applied  to 


a  pipe  having  a  thickness  greater  than  standard  but 
less  than  double  extra  strong  pipe. 
Pipe  Fitters.    Workmen  who  fit  and  install  the  steam, 
fresh  and  salt  water  mains  and  drainage  pipes  on  ship- 
board. 

Pipe  Fittings.   See  under  particular  fitting  desired. 
Page  823. 

Pipe,  Jacket  Steam.   A  pipe  by  which  steam  is  led  from 

the  main  steam  pipe  to  a  steam  jacket. 
Pipe,  Main  Exhaust.    The  principal  steam  lead  from 

the  engine  to  the  atmosphere  or  condenser. 
Pipe,  Main  Feed.    A  pipe  by  which  water  supplied  by 

the  feed  pump  is  led  from  the  hot  well  to  the  boilers. 
Pipe,  Oil  Lubricating.   A  small  oil  supply  pipe  leading 

from  a  lubricator  to  some  working  part. 
Pipe,  Outboard  Delivery.    A  term  applied  to  the  pipe 

leading  from  the  outboard  delivery  valve  to  the  shell 

or  sea  chest. 

Pipe,  Sea  Injection.  A  term  applied  to  the  pipe  lead- 
ing from  the  sea  chest  to  the  outboard  valve  controlling 
the  intake  of  water 

Pipe,  Smoke.   See  Smoke  Stack. 

Pipe,  Standard.  A  term  applied  to  a  pipe  having  a 
thickness  equal  to  the  standard  adopted  by  the 
Wrought  Pipe  makers. 

Pipe,  Steam  Escape  or  Waste.  A  pipe  attached  to  and 
leading  nearly  to  the  top  of  the  smoke  stack  from  the 
upper  deck.  The  steam  from  the  safety  valve  is  led 
into  this  pipe  and  escapes  through  it  into  the  atmos- 
phere. 

Pipe  Stocks  and  Dies.   See  Die. 

Pipe,  Suction.  A  pipe  connected  to  the  suction  side  of 
a  pump  and  led  to  the  compartment  to  be  pumped. 

Pipe  Threading  Machine.  A  machine  for  cutting  thread 
on  pipe.  There  are  two  general  types  of  pipe  thread- 
ing machines.  The  most  common  type  is  so  arranged 
that  the  pipe  is  revolved  while  the  thread  is  cut  by 
stationary  dies;  with  the  other  type,  the  pipe  is  held 
stationary  while  the  die  head  is  revolved. 
Page  773. 

Pipe  Vise.  See  Vise,  Hinged  Pipe. 

Pipes,  Scupper.    Sec  Scupper  Pipes. 

Piping.  The  American  Bureau  of  Shipping  requires 
that  the  minimum  thickness  for  steel  pipes  which  have 
to  be  bent,  or  to  have  screwed  ends,  is  to  be  3/16  of 
an  inch. 

The  thicknesses  of  steam  and  feed  pipes  are  to  be  in 
accordance  with  the  following  formulae: 
DXW 

T  =  f- 1/16  for  brazed  copper  pipes. 

6.000 

DxW 

T  =  h  1/^2  for  solid-drawn  copper  pipes. 

6.000 

DXW 

T  =  1-  %  for  welded  iron  and  steel  pipes. 

10.000 
DXW 

T  =  1-  %  for  solid  drawn  steel  pipes. 

12,000 

Where  T  =  Thickness  of  pipe,  in  inches. 

D  =  Internal  diameter  of  pipe,  in  inches. 
W  =  Working  pressure,  in  lbs.,  per  square 

inch  for  steam  pipes. 
W  =  Boiler  pressure,  in  lbs.  per  square  inch 
X  1.2  for  feed  pipes. 
Pipes  having  screwed  flanges  are  to  be  screwed  with 
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vanishing  threads  and  the  thread  is  not  to  extend  be- 
yond the  back  of  the  flange  collar. 

Main  steam  pipes  are  to  have  efficient  provision  for 
expansion  and  are  to  be  so  arranged  that  water  can- 
not lodge  in  any  part  of  them,  or,  if  this  be  imprac- 
ticable, so  that  they  can  be  properly  drained. 

Auxiliary  steam  pipes  which  exceed  4  inches  in 
diameter,  and  all  main  and  refrigerator  machine  steam 
pipes,  are  to  be  tested  by  hydraulic  pressure,  in  the 
presence  of  the  Surveyor,  to  at  least  twice  the  work- 
ing pressure ;  boiler  feed  pipes  are  to  be  subjected  to  a 
hydraulic  pressure  at  least  20  per  cent,  greater  than 
is  required  for  steam  pipes. 

Page  1039. 

Piping,  Oil.    Systems  of  piping  for  loading,  discharg- 
ing, supplying,  transferring,  etc.,  fuel,  cargo  and  lubri- 
cating oil. 
Pages  442,  443,  444,  614  to  626. 
Plate  XLVI. 

Piping,  Steam.  Piping  designed  to  carry  live  steam 
from  the  boilers  to  the  main  engines  and  to  the  va- 
rious steam  driven  auxiliaries. 

The  principal  materials  now  in  use  for  steam  piping 
are  steel,  wrought  iron  and  copper. 

Wrought  iron  and  steel  possess  the  advantages  of 
great  tensile  strength,  and  durability  in  service,  but  are 
heavy  and  subject  to  corrosion. 

Copper  possesses  the  advantages  of  ductility  and 
freedom  from  corrosion,  but  it  is  expensive,  of  rela- 
tively low  tensile  strength,  and  likely  to  deteriorate  in 
service. 

Pages  612,  613,  627  to  637,  643  to  649,  651  to  657. 
Plates  XLVII,  XLVIII,  XLIX,  L. 
Piping  System.  Any  system  of  pipes  such  as  bilge 
and  ballast,  steam  and  exhaust,  water,  sanitar>',  steam 
heating  and  cargo  and  fuel  oil  systems  that  is  installed 
aboard  a  ship  for  conveying  water,  oil,  steam,  etc. 

Pages  390,  391,  392,  393,  398,  399,  400,  401. 

Plates  XII. 

Piping,  Water.  Systems  of  piping  installed  aboard  ship 
for  supplying,  draining  and  transferring  fresh  and  salt 
water.  The  sanitary,  bilge  and  ballast,  fire,  condenser 
circulating  and  feed  water  systems,  etc.,  come  under 
this  head. 

Pages  600  to  605,  610,  611,  643,  644,  645.  646.  647,  649. 
650.  651,  654.  655,  658,  659. 

Plates  XLIII,  XLIV,  XLIX,  L. 
Piragua.   A  term  applied  to  a  large  canoe-shaped  boat 

used  by  the  Indians.  Made  by  hollowing  out  a  log. 
Piston.  The  movable  part  upon  which  the  steam  in 
the  cylinder  exerts  its  pressure  to  produce  rectilinear 
motion  in  alternate  directions.  It  consists  in  general 
of  a  central  disc  with  a  heavy  circumferential  portion 
for  the  reception  of  the  piston  rings  and  a  central 
boss  to  take  the  shouldered  end  of  the  piston  rod. 

There  are  numerous  forms  of  piston,  each  depend- 
ing upon  the  working  conditions  contemplated.  The 
requirements  to  be  met  may,  however,  be  broadly 
stated  as  follows:  (1)  Strength  sufficient  to  support 
the  load  due  to  the  steam  pressure  and  hold  the  end 
of  the  piston  rod  rigidly;  (2)  Type  such  as  to  permit 
easy  passage  up  and  down  the  cylinder  without  steam 
leakage  and  sufficiently  robust  to  insure  against 
failure  under  ordinary  working  conditions;  (3)  With 
round  circumference  sufficient  to  prevent  undue  wear 
on  the  walls  of  the  cylinder  barrel. 
Piston,  Gas  Engine.   See  Gas  Engine  Piston. 


Piston  or  Packing  Rings.  Rings  fitted  into  annular 
channels  in  the  cylindrical  surface  of  the  piston  and 
designed  to  secure  steam  tightness  between  piston  and 
cylinder  barrel.  They  arc  turned  from  cast  iron  to  a 
diameter  somewhat  in  excess  of  the  cylinder  bore.  A 
piece  of  sufficient  length  to  permit  their  entrance  into 
the  cylinder  bore  is  cut  out.  This  gives  the  rings  a 
tendency  to  spring  out  against  the  cylinder  barrel. 
Piston  rings  in  marine  engine  practice  are  generally 
two  in  number  and  the  cuts  referred  to  above  arc 
placed  at  different  points  on  the  circumference  so  as  to 
prevent  the  direct  passage  of  steam  through  the  open- 
ings. In  addition  a  tongue  piece  is  attached  to  the 
ring  so  as  to  overlap  the  cut. 

In  large  cylinders  it  is  customary  to  back  the  piston 
rings  internally  by  heavy  steel  springs. 

The  corners  of  piston  rings  are  chamfered  to  pre- 
vent damage  to  the  cylinder  walls. 

In  order  to  prevent  actual  contact  between  the 
piston  circumference  and  the  cylinder  wall  the  piston 
is  turned  somewhat  smaller  than  the  bore  of  the 
cylinder. 

A  follower  plate,  sometimes  known  as  a  junk  ring, 
is  fitted  to  the  piston  by  means  of  bolts  working  into 
nuts  so  that  the  springs  may  be  easily  examined  and 
replaced  as  necessary. 

Modern  practice  favors  the  conical  form  of  piston 
on  account  of  the  saving  of  weight  effected  by  reason 
of  the  strength  of  this  shape. 
Piston  Rod.  That  member  which,  being  at  one  end 
securely  attached  to  the  piston,  transmits  the  motion 
of  the  piston  to  the  other  moving  parts  of  the  engine. 
The  piston  rod  projects  through  the  cylinder  stuffing 
box  and  terminates  at  its  lower  end  in  the  cross  head. 
It  is  a  cylindrical  rod  designed  to  meet  the  following 
general  requirements:  Sufficient  strength  and  stiffness 
to  take  the  load  imposed  by  the  piston,  this  load  being 
alternately  compressive  and  tensile.  Properly  shaped 
to  take  the  piston  and  crossheads  at  its  ends ;  Uniform 
shape  or  size  throughout  in  order  to  preserve  steam 
tightness  at  the  stuffing  box. 

Piston  Valve.   See  Valve,  Piston. 

Pitch.  A  term  applied  to  the  distance  a  propeller 
will  advance  during  one  revolution,  the  distance  be- 
tween centers  of  the  teeth  of  a  gear  wheel,  the  spacing 
of  rivets,  etc. 

Pitch  Chain.   See  Sprocket  Chain. 

Pitch,  Coal  Tar.  The  residue  obtained  from  the  re- 
distillation of  coal  tar. 

Pitch,  Hard  Wood.  The  residue  obtained  by  the  redis- 
tillation of  a  hard  wood  tar. 

Pitch,  Pine.  The  black  or  dark-colored  viscous  residue 
from  the  distillation  of  resin  oil  or  the  residue  after 
distilling  the  oils  from  crude  pine  tar. 

Pitch  Pockets.  A  pitch  pocket  is  an  accumulation  of 
pitch  occurring  between  the  annular  growth  at  any 
place  in  the  timber. 

Pitch,  Propeller.    See  Propeller,  Pitch. 

Pitch  of  Rivets.   See  Rivet  SPAaNc. 

Pitching.  The  alternate  rising  and  falling  motion  of 
a  vessel's  bow  in  a  nearly  vertical  plane  as  she  meets 
the  crests  and  troughs  of  the  waves. 

Pitting.  The  rapid  corrosion  of  iron  and  steel  in  cer- 
tain spots,  thereby  producing  small  indentations. 

Pitting,  Boiler.    Se^  Boiler  Pitting. 

Pivoting  Point.  That  point  during  the  progress  of  a 
vessel's  launch  at  which  the  moment  of  buoyancy  about 
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the  fore  poppets  becomes  equal  to  the  moment  of  the 
vessel's  weight.  At  this  point  the  stem  begins  to  lift 
the  vessel  pivoting  about  the  fore  poppet. 

Plain-laid  Rope.    See  Rope,  Plain-laid. 

Plan  Lines.   See  Lines,  Plan. 

Plane  of  Flotation.  The  water  plane  at  which  a  vessel 
is  floating. 

Planer.  A  machine  used  principally  for  the  production 
of  flat  or  plane  surfaces  on  metals.  Shapers  and 
slotting  machines  are  included  in  the  general  definition 
for  planers  but  a  planer  is  usually  considered  as  a 
machine  in  which  the  platen  slides  back  and  forth 
on  the  bed  in  V-shaped  grooves  or  ways  which  cause 
it  to  move  in  a  straight  line.  While  the  reciprocating 
movement  takes  place,  the  work,  which  is  clamped 
to  the  platen,  is  planed  by  one  or  more  tools  held 
in  position  by  clamps  attached  to  the  tool  blocks. 
Each  tool  remains  stationary  while  cutting,  and,  when 
the  platen  is  near  the  end  of  the  return  stroke,  the 
tool  head  and  tool  feed  sufficiently  for  taking  a  new 
cut. 

Pages  714.  737. 
Planer,  Closed  Slide.   See  Planer. 
Planer  Hands.    Men  who  operate  planing  machines. 
Planer,  Open  Side.   A  planer  which  has  oiie  side  open 
to  allow  for  planing  work  that  is  too  wide  to  go  in 
an  ordinary  planer. 

In  tliis  machine  an  overhanging  arm,  which  takes 
the  place  of  the  usual  cross  rail,  is  carried  by  a  single 
upright  or  housing. 
Planer,  Plate  Edge.  A  machine  used  to  plane  the  edges 
of  plates.   This  type  of  planer  is  so  designed  that  the 
tool  moves  against  the  work,  the  work  being  held 
by  hydraulic,  pneumatic  or  screw  clamps. 
Pages  738.  741. 
Planer  Traveling  Head.    A  plane  in  which  the  works 
remain  stationary,  the  cutter  travelling  back  and  forth. 
Page  721. 

Planer,  Wood.  A  machine  designed  to  dress  or  plane 
wood.  The  table  of  the  machine  is  divided  and  a 
rotating  shaft,  carr\'ing  the  knives  or  cutters,  is 
carried  between  the  two  halves  of  the  table.  The 
portion  of  the  table  on  the  side  from  which  the  work 
is  fed  is  adjustable  for  regulating  the  depth  of  cut 
while  the  other  portion  is  fixed  in  a  plane  tangent  to 
the  cutting  edge  of  the  knives.  Rollers  are  usually 
provided  for  regulating  the  size  of  the  finished  work 
and  holding  the  work  securely  in  position  to  insure 
a  smooth  true  surface. 

Planer,  Wood  Portable.  A  wood  pjaning  machine, 
power  operated,  used  for  dressing  down  wood  decks. 

Usually  built  in  the  form  of  an  inverted  planer 
carried  on  four  small  wheels  and  fittted  with  handles 
for  rolling  along  a  deck.  The  knives  are  adjustable 
in  a  vertical  direction  for  varying  the  depth  of  the 
cut.  These  machines  usually  are  built  with  knives 
about  18"  long. 

Portable  wood  planing  machines  are  also  used  for 
smoothing  and  fairing  up  the  bottom  of  wood  ves- 
sels. This  st>'Ie  is  usually  about  the  size  of  a  car- 
penter's smoothing  plane  and  the  knives  are  generally 
operated  by  a  small  electric  motor. 

Planing  Mill  Exhauster.  See  Exhauster,  Planing  Mux. 

Plank,  Margin  or  Nibbing.  The  extreme  outer  plank 
of  a  wood  deck  generally  fitted  just  inboard  of  the 
waterways  and  sometimes  notched  out  to  receive  the 
ends  of  the  deck  planks.   Also  placed  around  the  out- 


side of  coaming  of  hatches,  and  around  manhole 
frames  where  wood  decks  are  fitted. 

Planking.  A  term  applied  to  wood  decks  and  to  the 
outside  planking  in  wood  or  composite  ships. 

Planking,  Bottom.  A  term  applied  to  the  outside  plank- 
ing between  the  garboard  plank  and  the  side  planking* 

Planks,  Parting.  The  centerline  planks  of  the  deck 
near  the  bow. 

Planksheer.  A  term  applied  to  the  plank  fitted  hori- 
zontally on  top  of  the  sheerstrake  in  wooden  vessels.  It 
generally  has  a  rounded  edge  on  the  outboard  side 
projecting  a  little  beyond  the  planking  and  giving  a 
finished  appearance  to  the  vessel. 

Plastering  Trowel.  A  flat  diamond-shaped  trowel  used 
to  handle  plaster  or  cement. 

Plate.  Steel  or  other  metal  rolled  or  cast  into  form 
such  that  it  has  in  general  a  constant  thickness  which 
is  small  relative  to  its  length  and  breadth. 

In  ship  work  mild  steel  plates  cut  to  proper  form 
are  used  for  the  shell,  decks  and  bulkheads. 

Plate  is  generally  referred  to  by  thickness  only 
(either  pounds  per  square  foot  or  fraction  of  an  inch). 

Plate,  Apron.  A  plate  fitted  in  continuation  of  the 
shell  plating  above  the  forecastle  sheerstrake  at  the 
stem.  These  plates  are  sometimes  fitted,  one  on  each 
side  of  the  stem,  and  serve  as  a  foundation  for  the 
bow  mooring  pipes. 

Plate,  Bolted,  Portable  or  Detachable.  A  plate  fitted 
to  a  deck,  tank  top  or  bulkhead  with  bolts  permitting 
its  removal.  These  plates  are  used  for  the  purpose  of 
preserving  water-tightness  and  at  the  same  time  pro- 
viding for  occasional  access. 

Plate,  Boss.  A  term  applied  to  the  plate  fitted  around 
the  boss  of  a  propeller  post  or  around  the  curved 
frames  in  way  of  stern  tubes.  These  plates  usually 
require  furnacing  and  are  thicker  than  the  adjoining 
plating. 

Plate,  Bow.    Any  shell  plate  fitted  in  the  bow  of  a 

ship. 

Plate  Bracket.   See  Bracket,  Plate. 

Plate,  Butt.  A  plate  used  for  end  connections  between 
the  ends  of  planking  on  a  composite  ship. 

Plate  Castors.   See  Castors,  Plate. 

Plate,  Doubling.  A  term  applied  where  an  extra  plate 
is  fitted  over  the  regular  plating  either  for  extra 
strength  or  to  compensate  for  openings  in  the  struc- 
ture. 

Plate,  Face.    See  Face  Pl^vte.  ^. 

Plate  Flanged.  A  term  applied  whert;  one-  or  more 
edges  of  a  plate  are  bent  over  to  more  or  less  of  an 
angle.  It  also  applies  where  an  aperture  is  made  in  a 
plate  with  its  edges  stiffened  by  bending  them  at  right 
angles  to  the  plate. 

Plate  Furnace.  See  Furnace,  Plate. 

Plate,  Furnaced.  A  plate  that  requires  heating  in 
order  to  mold  it  into  shape.  The  most  common  types 
are  the  oxter  and  boss  plates.  The  work  is  done  by 
making  a  template  or  bed  to  the  shape  required,  then 
heating  the  plate  and  quickly  pulling  it  on  to  the 
template  or  bed,  where  it  is  hammered  into  shape. 

Plate,  Garboard.  Any  plate  in  a  garboard  strakc. 
See  Strake,  Garboard. 

Plate  Keel.    See  Keel,  Flat  Plate. 

Plate,  Margin.    Sec  Margin  Plat?. 

Plate,  Oxter.  The  plate  that  is  riveted  to  the  stern 
frame  immediately  below  or  on  the  transom.  On 
account  of  the  shape  of  the  ship  at  this  point  it  usually 
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requires  furnacing  and  molding  into  shape.  The  oxter 
plate  is  given  extra  thickness  to  compensate  for  the 
stretching  and  heating  necessary  in  bringing  it  to  shape. 
Plate,  Rider.    See  Rider  Plate. 

Plate  Scarphing  Machine.  A  machine  for  scarphing 
or  tapering  the  comer  of  a  plate.  Shell  plates  are 
often  scarpfaed  where  a  seam  crosses  a  butt  lap  to 
reduce  the  thickness  of  metal  that  the  rivets  penetrate 
and  make  a  better  job  for  water-tightness. 

Plate,  Sheerstrake.  A  plate  forming  part  of  a  sheer- 
strake. 

Plate,  Stealer.  A  term  applied  to  a  plate  taking  the 
end  of  a  drop  strake  or  a  plate  combining  two  strakes 
into  one.  Stealer  plates  occur  at  the  bow  and  stern, 
where  the  narrowing  girth  compels  a  reduction  in  the 
number  of  strakes. 

Plate  Straightener.  A  workman  who  removes  from 
sheet  metal  any  kinks,  bumps  or  bulges  so  they  will 
present  a  smooth  even  surface. 

Plate,  Stringer.  See  Stringer  Plate. 

Plate,  Swash.   See  Swash  Plate. 

Plate,  Tuck.  A  fiat  plate  riveted  to  the  arch  piece  and 
stern  post  of  a  stem  frame,  and  having  its  forward 
edge  flanged  out  to  take  the  stern  plating.  It  is  advan« 
tageous  when  the  propeller  aperture  is  low,  making 
the  sides  of  the  ship  above  the  arch  piece  approxi- 
mately flat. 

Plate,  Web.  A  wide  girder  plate  as  in  a  web  frame 
or  hatch  beam.  Angle  bars  are  usually  fitted  on  each 
edge. 

Plate,  Wood.  The  horizontal  limbers  which  are  fitted 
above  the  studding  and  which  run  parallel  with  the 
sill  forming  a  part  of  the  framing  of  a  deck  house. 

Platen.  A  work  bench  or  table  the  upper  surface  of 
which  lies  in  a  true  plane. 

Plates,  Intercostal.  The  plates  in  an  intercostal  mem- 
ber. Where  the  plates  are  cut  and  attached  to  each 
continuous  structural  member  that  lies  in  their  path. 
The  continuous  members  are  usually  at  or  nearly  at 
right  angles  to  the  intercostal  members,  and  in  order 
to  pass  each  other  one  or  the  other  of  the  girders  must 
be  composed  of  a  range  of  short  plates  attached  by 
angle  bars  or  other  means  to  the  continuous  members. 

Platform,  Deck.   See  Deck,  Platform. 

Plating,  Clinker  System.  Where  the  edges  of  outside 
plating  form  lap  joints  so  that  one  edge  of  a  plate  is 
inside  while  the  other  is  outside.  In  this  case  tapered 
frame  liners  are  used. 

Plating,  Flush  System.  Where  the  edges  of  the  out- 
side plating  form  butt  joints  so  that  a  flush  surface  is 
formed.  The  connections  between  plates  are  made  by 
seam  straps  and  butt  straps. 

Plating,  In  and  Out  System.  Where  the  edges  of  the 
outside  plating  form  lap  joints  so  that  both  edges  of 
the  plates  are  alternately  inside  and  outside.  In  order 
to  do  this,  the  frames  have  to  be  joggled  in  the  way 
of  the  outside  strakes  or  frame  liners  of  the  thickness 
of  the  plating  have  to  be  fitted  between  .the  frames  and 
outside  strakes. 

Plating,  Rotmded  Gunwale.  Plates  bent  to  fit  a 
rounded  gunwale  and  connecting  the  side  and  deck 
plating. 

Plating,  Shell.  The  plating  forming  the  outer  skin 
of  a  vessel.  In  addition  to  keeping  the  water  out  of 
the  hold,  it  contributes  largely  to  the  strength  of  the 
vessel. 

Pages  478,  479.    Plates  XXXIIT,  XXXIV. 


The  American  Bureau  of  Shipping  requires  that  all 
the  thickness  of  shell  plating  shall  be  in  accordance 
with  their  rules  and  tables. 

The  American  Bureau  of  Shipping  requires  that 
butts  are  to  be  arranged  so  as  to  provide  the  best  pos- 
sible shift;  and  in  no  case  is  there  to  be  less  than  two 
frame  spaces  between  butts  in  adjoining  strakes 
within  the  midship  three-fourths  length.  The  width 
of  plates  having  a  length  of  14  feet  should  not  exceed 
52  inches,  the  maxima  for  longer  plates  may  be  taken 
at  the  rate  of  1.5  inches  addition  to  the  52-inch  width 
for  each  addition  of  1  foot  to  14  feet  length;  the 
length  is  to  be  taken  between  butts  or  centers  of  end- 
taps.  Plates  situated  between  the  extreme  ends  of  the 
Vessel  are  to  be  at  least  six  frame  spaces  in  length. 

Breaks  in  Vessels  having  partial  superstructures  are 
to  be  specially  strengthened  in  order  to  avoid  local  in- 
creases in  stress  at  the  breaks.  The  sheerstrake, 
stringer  plate  and  topside  strake  at  the  lower  level  are 
to  be  extended  well  into  the  superstructure  and  local 
doubling  plates  fitted  if  necessary ;  the  sheerstrake  and 
topside  strake  at  the  higher  level  are  to  be  increased 
in  thickness  at  the  break;  they  are  to  extend  well  be- 
yond the  superstructure  in  such  fashion  as  to  provide 
a  long  and  gradual  taper  from  Strength  Deck  to 
Strength  Deck;  the  upper  Strength  Deck  stringer 
plate  and  gunwale  angle  are  to  extend  well  beyond  the 
superstmcture,  following  the  line  of  the  taper  in  the 
topside  plating  and  being  gradually  tapered  into  it; 
the  seam  riveting  in  the  neighborhood  is  to  be  based 
upon  the  requirements  for  butt  riveting  at  ends. 
Gangways,  large  freeing  ports,  and  other  openings  in 
bulwarks  are  to  be  kept  well  clear  of  breaks  and  any 
holes  which  must  unavoidably  be  cut  in  topside  plat- 
ing which  forms  part  of  a  bulwark  are  to  be  circular 
or  oval  in  form. 

Gunwale  Angles  are  to  be  of  the  thickness  of  the 
Strength  Deck  stringer  plates  and  are  to  have  flanges 
of  not  less  width  than  given  in  Table  15,  American 
Bureau  of  Shipping  Rules;  at  the  ends  of  detached 
superstructures  the  size  of  the  flanges  of  Strength 
Deck  gunwale  angles,  is  to  be  increased  or  the  angle 
doubled  where  necessary  so  that  rivet  area  may  be 
proportional  to  that  required  for  seam  riveting  in 
this  neighborhood.  Butts  of  gunwale  angles  are  not  to 
be  covered  by  bosom  pieces  but  compensating  angles 
are  to  be  fitted  below  the  stringer  plate;  similar  com- 
pensation is  to  be  provided  where  scuppers  are  cut  in 
the  gunwale  angle. 

Boss  Plates  and  heel  plates  on  stem  frames  and 
stern  posts,  are  not  to  be  less  in  thickness  than  given 
in  Table  2,  American  Bureau  of  Shipping  Rules  for 
ends  of  plate  keels;  the  after  hood  plating  on  stern 
frames  is  not  to  be  less  than  the  Table  thickness  for 
side  plating  amidship ;  the  plating  of  spectacle  bossing, 
clear  of  the  actual  boss  plates,  is  to  be  at  least  10  per 
cent,  thicker  than  is  permitted  for  shell  plates  at  ends. 

Compensation  is  to  be  made  where  necessary  for 
holes  in  shell  plates  where  the  effective  sectional  area 
is  less  than  80  per  cent,  of  the  solid  plate.  Holes  for 
inlet  and  discharge  valves  are  to  have  rounded  cor- 
ners; where  the  valve  chests  of  suitable  form  are 
made  of  steel,  further  compensation  may  not  be  re- 
quired. Openings  in  the  shell  plating  for  coal  ports, 
gangways,  etc.,  are  to  have  well  rounded  comers; 
local  provision  is  to  be  made  to  avoid  changes  in 
stress  and  to  maintain  the  longitudinal  and  transverse 
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strength  of  the  hull  unimpaired;  details  of  the  pro- 
posed  arrangements  are  to  be  submitted  for  approval. 

Moldings  on  shell  and  superstructure  side  plating 
are  to  be  solid  and  are  to  be  made  thoroughly  water- 
tight. 

Plating,  Side.    See  Side  Plating. 

Plating  Stern.    The  shell  or  outside  plating  covering 
the  stern  frames. 

Plating,  Tank  Top.  The  plating  forming  the  top  of 
the  double  bottom.  It  is  fitted  to  the  tops  of  the  floor 
plates,  longitudinals  and  center  keelson,  and  makes  a 
complete  inner  skin  extending  over  the  bottom  and 
sometimes  up  the  sides  of  a  vessel. 
Pages  384,  385,  484.    Plates  XXXV,  XXXVI. 

Platinum.    Described  under  Metals. 

Plimsoll  Mark.    A  mark  stencilled  in  and  painted  on 
the  side  of  a  vessel  designating  the  depth  to  which 
the  ship  may  be  loaded.    Lord  Plimsoll  originated 
the  idea  of  so  marking  vessels. 
Page  232. 

Plough  Steel  Rope.    See  Rope,  Plough  Steel, 
Plug,  Fusible.   See  Fusible  Plug. 

Plug,  Watertight  Electric.   An  electric  device  for  con- 
necting an  extension  circuit  with  the  main  circuit  and 
so  arranged  that  the  connection  is  watertight. 
Page  1071. 

Plugs,  Drain  Hole.  Plugs  sometimes  of  wood  but 
usually  of  special  design  with  screwed  ends  for  clos- 
ing drains  from  tanks  and  other  compartments. 

Plumber  Block,    See  Spring  Bearings. 

Plumbers.  Workmen  who  install  the  water  closets, 
urinals,  baths,  lavatories  and  other  sanitary  fixtures 
and  their  connections  to  the  mains  installed  by  the 
pipe  fitters. 

Pneumatic  Accumulator.  See  Accumulator,  Pneu- 
matic. 

Pneumatic  Calking  Tools.  See  Tools,  Pneumatic  Calk- 
ing. 

Pneumatic  Drill.   See  Drilling  Machine. 
Pneumatic  Hammer.   See  Hammer,  Pneumatic. 
Pneumatic  Hoist.   A  hoist  actuated  by  compressed  air. 
A  direct  hoist  may  consist  of  a  cylinder  in  which  a 
piston  travels  up  and  down  lifting  the  weight  by  means 
of  a  piston  rod.    A  compact  and  more  powerful  type 
consists  of  cylinders  actuating  the  hoist  through  gears. 
Steam  can  be  used  as  well  as  air. 
Pages  783,  787. 
Pneumatic  Power  Hammer.  See  Hammer. 
Pneumatic  Riveter.   See  Riveting  Machine,  and  Rivet- 
ing Hammer,  Pneumatic. 
Pointing  Trowel.    A  flat  light  trowel  used  by  brick- 
layers to  place  the  mortar  or  cement. 
Pole  Mast.    A  term  applied  where  the  lower  and  top- 
mast is  in  one  piece. 
Pontoon.   A  scow-shaped  boat  used  in  connection  with 
engineering  and  military  operations   for  the  trans- 
portation of  men  and  equipment  or  for  the  construc- 
tion of  bridges,  etc. 

The  term  is  sometimes  applied  to  cylindrical  air- 
tight floats  and  ordinary  scows  used  in  salvage  op- 
erations. 

Pontoon.  A  large  boat  of  especial  design  generally 
used  in  connection  with  military  operations  for  the 
support  of  temporary  bridges. 

Poop  Bulkhead.    Sec  Bulkhead.  Poop. 

Poop  Deck.   See  Deck,  Poop. 

Poop  Deck  Stringer.    See  Stringer,  Poop  Deck. 

Poop  Deck  Stringer  Bar.    See  Stringer,  Bar. 


Poop  Gunwale.    See  Gunwale,  Poop. 
Poop  Sheerstrake.    The  strake  of  outside  plating  ad- 
jacent to  the  poop  deck. 

Poop  or  Poop  House  Frame.   See  Frame.  Poop  or  Poop 
•  House. 

Pooped.    A  term  descriptive  of  a  vessel  which  has 

shipped  a  wave  over  the  stern. 
Poppy  Seed  Oil.   See  Paint. 

Port.  An  opening  in  the  plating  or  planking  of  a 
vessel  for  the  purpose  of  providing  access  for  passen- 
gers, loading  and  discharging  cargo,  taking  on  coal, 
discharging  ashes  and  water,  etc. 

Port,  Air.  An  opening  in  the  side  or  deck  house  of 
a  vessel,  usually  round  in  shape,  and  fitted  with  a 
hinged  frame  in  which  a  thick  glass  light  is  secured. 
The  purpose  of  the  air  port  is  to  provide  light  and 
ventilation  to  the  interior.  See  also  Fixed  Lights 
Pages  1055,  1103. 

Port,  Ballast.  An  opening  in  the  side  of  a  vessel 
provided  for  the  purpose  of  loading  and  unloading 
ballast.  A  watertight  cover  or  door  should  be  pro- 
vided. 

Port,  Bar.  A  strongback  fitted  on  the  inside  of  a 
port  to  hold  the  cover  or  door  in  position. 

Port,  Bow.  An  opening  cut  in  the  bow  plating  or 
planking  to  provide  means  of  loading  long  timbers, 
piles,  rails,  etc.  This  opening  must  have  a  water- 
tight cover  as  it  is  constantly  under  the  pressure  of 
head  seas. 

Port,  Bulwark.  The  American  Bureau  of  Shipping  re- 
quires that  freeing  ports  of  ample  area  are  to  be  pro- 
vided in  all  bulwarks  enclosing  wells;  it  is  recom- 
mended that  open  rail  gangways  be  adopted  as  a  means 
of  rapidly  freeing  the  wells  from  large  bodies  of  water, 
and  that  the  freeing  area  should  be  about  5  per  cent, 
of  the  bulwark  area,  taking  5  feet  as  the  greatest 
height  that  need  be  considered.  It  is  also  recommended 
that  freeing  ports  be  made  not  more  than  9  inches 
deep  and  left  uncovered  by  doors;  they  should  be 
cut  immediately  above  the  gunwale  angle  and  have 
rounded  ends.  If  doors  are  fitted  they  are  to  have 
strong  hinges  with  brass  pins;  there  should  be  no 
fittings  for  keeping  the  doors  closed ;  large  ports  are  to 
be  protected  by  strong  bars  not  more  than  9  inches 
apart. 

Port,  Bulwark,  Clearing  or  Freeing.  A  rectangular 
or  oval  opening  in  the  bulwark  just  above  the  deck. 
These  ports  are  necessary  when  seas  break  over  the 
deck  so  that  the  ship  can  clear  itself  quickly.  As 
these  openings  are  about  the  size  of  a  manhole,  rods 
or  bars  are  generally  fitted  across  them.  Flap  doors 
are  sometimes  fitted  on  the  outside  hinging  outboard. 

Port,  Cargo.  An  opening  in  the  side  plating  or  plank- 
ing provided  with  a  watertight  cover  or  door  and 
used  for  loading  and  unloading  cargo. 

Port,  Coaling.  An  opening  in  the  side  of  a  vessel 
provided  with  a  watertight  cover  used  for  loading 
coal  aboard  a  vessel. 

Port  Flap  or  Lid.  A  cover  or  door  hinged  over  a  pert 
so  that  it  can  only  open  outboard. 

Port  Frame.  A  term  applied  to  the  bars  fitted  around 
the  edges  of  a  port  to  compensate  for  the  aperture 
and  to  hold  the  opening  in  shape. 

Port,  Gangway.  An  opening  in  the  side  plating, 
planking  or  bulwark  for  the  purpose  of  providing 
access  through  which  people  may  board  or  leave  the 
ship  or  through  which  cargo  may  be  handled. 
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Port,  Hawser.  An  opening  in  the  bulwark  through 
which  a  hawser  may  be  passed. 

Port  Lid.  A  cover  hinged  on  the  inboard  side  of  an 
air  port.  It  can  be  closed  when  the  glass  in  the  air 
port  is  broken  or  in  danger  of  being  broken. 

Port,  Raft.    Sec  Port,  Bow  or  Stern. 

Port  Side.  That  side  of  a  vessel  to  the  left  hand 
when  looking  from  the  stern  toward  the  bow. 

Port  Sills.    The  horizontal  members  Of  a  port  frame. 

Port,  Stem.  An  opening  in  the  stern  plating  or  plank- 
ing to  provide  means  of  loading  long  timbers,  piles, 
fails,  etc.  This  opening  must  have  a  watertight 
cover. 

Port  the  Helm.  A  term  originally  applied  to  the 
operation  of  putting  the  tiller  over  to  the  left  or  port 
side,  causing  the  rudder  and  ship  to  turn  to  the  right 
or  starboard.  The  operation  of  turning  a  steering 
wheel  to  port  may  cause  the  vessel  to  turn  to  either 
the  right  or  left  according  to  whether  the  leads  are 
open  or  crossed  or  otherwise  mechanically  arranged. 

Different  localities  and  countries  and  also  different 
branches  of  the  marine  in  the  same  locality  have  their 
own  rules  as  to  whether  the  ship  turns  with  or  against 
the  wheel.  Thus  an  order  to  port  the  helm  on  a  vessel 
plying  the  inland  waters  or  harbors  or  on  the  ship  of 
a  foreign  country  might  be  interpreted  in  the  opposite 
direction  from  the  same  orders  issued  on  board  our 
deep  sea  and  naval  vessels. 

Portable  Countersinking  Machine.  See  Countersink- 
ing Machine,  Portable. 

Portable  Hand  Bending  Machine.  See  Hand  Bending 
Machine,  Portable. 

Portable  Pillars.   See  Pillars,  Portable. 

Portable  Scarphing  Machine.  A  scarphing  machine 
designed  to  permit  its  being  moved  around  to  suit 
the  work  instead  of  requiring  the  work  to  be  brought 
to  the  machine. 

Post  Crane.   See  Crane,  Pillar. 

Post,  Propeller.    See  Propeller  Post. 

Post,  Stem.   See  Stern  Post. 

Power  Cable.   See  Electric  Wire  and  Cable, 

Power  Factor.  The  ratio  of  the  electric  power  in 
Watts  to  the  apparent  power  in  volt  amperes  in  an 
alternating  current  circuit. 

Power  Forging  Hammer.  See  Hammer,  Power  Forging. 

Precession.  See  Gyroscope. 

Press.  A  machine  designed  to  exert  pressure  on  a 
given  area  for  purposes  such  as  drawing,  embossing, 
trimming,  punching,  forging,  etc. 

Press,  Bending.  A  vertical  press  with  two  supports 
located  below  and  equi-distant  each  side  of  a  pressing 
head.  Used  for  bending  or  straightening  bars,  shafts, 
pipes,  etc. 

Horizontal  types  of  bending  presses  are  also  used. 
See  Bulldozer. 
Press,  Cold.   See  Bulldozer. 

Press,  Embossing.  A  machine  designed  to  produce 
raised  figures  or  letters  on  name  plates,  label  plates, 
etc. 

Press,  Flanging.  A  press  for  flanging  plate  metal.  The 
flanging  may  be  done  hot  or  cold. 
Page  751. 

Press,  Forcing.    A  press  designed  to  force  one  part 


into  another.    A  valve  seat  press  is  a  press  of  that 
type. 
Page  749. 

Press,  Forging.  See  Forging  Machi.  e, 

Press,  Hydraulic  Joggling.  A  hydraulic  machine  de- 
signed for  joggling,  or  crimping,  or  offsetting  struc- 
tural shapes.  Forms  or  dies  are  set  in  the  machine 
and  a  shape  is  pressed  into  the  desired  offset  by  a 
ram. 

It  is  possible  to  joggle  plates  in  a  press  but  this 
is  not  desirable  because  the  machine  can  only  joggle 
a  small  portion  at  a  time,  necessitating  the  joggling 
of  a  plate  edge  in  bites.  Plates  are  usually  joggled' 
in  a  joggling  machine.    See  Joggling  Machine. 

Press,  Inclinable.  A  press  designed  to  be  used  in  a 
vertical  or  inclined  position. 

Pressure  Gage  Glass.  The  glass  forming  a  cover  over 
the  face  of  a  pressure  gage. 

Pressure,  Hydrostatic.  Pressure  induced  by  a  liquid. 
Usually  hydrostatic  pressure  is  due  to  and  in  direct 
proportion  to  the  difference  in  elevation  between  the 
free  surface  of  the  liquid  and  the  point  at  whicTi  the 
pressure  is  indicated,  the  difference  in  atmospheric 
pressure  at  the  two  points  being  neglected.  The  dif- 
ference in  atmospheric  pressure  may,  however,  be  ap- 
preciable, especially  in  cases  of  enclosed  vessels  in 
which  the  pressure  may  be  increased  by  mechanical 
means.  Hydrostatic  pressure  may  be  measured  in 
pounds  per  square  foot,  but  is  also  often  measured  in 
"feet"  or  "inches  of  water"  or  "inches  of  mercury, 
in  which  cases  a  pressure  is  signified  equal  to  the  pres- 
sure induced  by  a  column  of  water  (or  mercury) 
of  the  stated  height.  One  foot  head  of  water  is 
equivalent  to  62.4  pounds  per  square  foot  or  .43  pounds 
per  square  inch. 

Preventer.  A  supernumerary  member,  such  as  a  stay, 
shroud,  or  any  rope,  chain,  etc.,  whose  only  function 
is  to  assist  or  be  substituted  for  another  when  under 
unusual  stress  or  when  damaged  or  lost. 

Preventer  Bolts.  Bolts  used  to  secure  the  preventer 
plates. 

Preventer  Plates.  Metal  plates  secured  to  the  lower 
ends  of  the  chain  plates  in  large  sailing  vessels  to  as- 
sist in  taking  the  stress. 

Preventer  Stay,  or  Preventer  Backstay.  An  additional 
stay  so  secured  as  to  be  easily  slacked  away  to  allow 
a  boom  to  swing  around.  Usually  attached  to  the 
deck  on  or  near  the  center  line. 

Pricker.  A  cone  shaped  tool  used  to  make  holes  in 
canvas  or  to  spread  eyelet  holes  for  working. 

Primary  Battery.   Sec  Battery,  Electric  Primary. 

Priming,  Boiler.   See  Boiler  Priming. 

Priming  Paint.   See  Paint. 

Prismatic  Coefficient.  See  Coefficient,  Longitudinal. 
Profile  Plan.    See  Lines  Plan. 

Progressman.    A  man  assigned  to  follow  up  work  in 
a  shipyard  and  make  reports  concerning  the  progress 
of  the  same. 
Pages  279.  285.  290. 

Progressive  Rupture.  A  rupture  or  break  which  starts 
at  the  point  of  maximum  unit  stress  and  then  spreads 
with  the  recurrence  of  the  strain.  Progressive  rupture 
may  occur  in  such  members  as  plates  which  are 
stressed  to  rupture  at  one  point  only.   When  failure. 
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occurs  at  this  point  the  total  stress  is  then  perforce 
concentrated  over  a  smaller  area  of  cross  section 
which  naturally  increases  the  unit  stress  resulting. 

Progressive  Speed  Trials.  A  series  of  speed  trials 
over  a  measured  course,  successive  trials  being  run  at 
varying  speeds.  For  each  run  the  time  is  fiecorded, 
and  this,  with  suitable  data  (revolutions,  horse  power, 
etc.)  obtained  regarding  the  machinery,  makes  possible 
■the  relating  of  the  horse  power  required  to  the  speed 
obtained.  Generally  complete  data  relative  to  machin- 
ery performance  is  obtained  and  recorded  for  use  in 
the  form  of  curves. 

Promenade  Deck.  See  Deck,  Promenade. 

Promenade  Deck  Stringer.  See  Stringer,  Promenade 
Deck. 

Promenade  Deck  Stringer  Bar.    See  Stringer,  Bar. 

Pro-Metacenter.  A  term  used  by  some  authors  to 
designate  a  point  on  the  metacentric  involute  directly 
above  the  center  of  buoyancy  for  any  inclined  position 
of  the  vessel. 

Proof  Strain.  The  test  load  applied  to  anchors,  chain 
or  other  parts,  fittings  or  structure  to  demonstrate 
proper  design  and  construction  and  satisfactory  mate- 
rial. 

Proof  Strength.  The  proof  strength  of  a  material, 
part  or  structure  is  the  strength  which  it  has  been 
proved  by  tests  to  possess.  The  term  is  often  used 
in  referring  to  chain  cable,  wire  rope  and  the  like. 

Propeller.  A  propulsive  device  consisting  of  a  boss 
or  hub  carrying  radial  blades,  from  two  to  four  in 
number,  the  rear  or  driving  faces  of  which  form 
portions  of  an  approximately  helical  surface,  the  axis 
of  which  is  the  center-line  of  the  propeller  shaft. 

The  propeller  is  ordinarily  located  at  the  after  end 
of  the  propeller  shaft.  The  rotary  motion  imparted 
to  this  shaft  by  the  engine  turns  the  propeller,  thereby 
exerting  a  rearward  thrust  upon  the  water  which  re- 
acts to  force  the  ship  ahead. 

The  selection  of  proper  characteristics,  such  as 
diameter,  revolutions,  pitch,  etc.,  the  accurate  deter- 
mination of  blade  thickness,  shape,  etc.,  and  the  great 
care  in  construction  and  finish  are  essential  to  the 
securing  of  the  best  results  from  the  propeller  in 
service. 

Pages  547.  883,  884,  886,  887,  888. 
Propeller  Aperture.    See  Aperture. 
Propeller  Blade,  Back  of.  The  forward  side  of  the  pro- 
peller blade. 

Propeller  Blade,  Developed  Area  of.  The  actual  area 
of  the  surface  of  the  blade. 

Propeller  Blade,  Projected  Area  of.  The  area  enclosed 
by  the  trace  on  an  athwartship  plane  of  the  perpen- 
diculars drawn  from  the  edge  of  the  propeller  blade. 

Propeller  Blade,  Rake.  The  sloping  aft  from  a  posi- 
tion at  right  angles  to  the  axis  of  propeller  shaft  of 
the  propeller  blades. 

This  practice  results  in  better  clearances  between 
hull  and  propeller. 

Radial  blades,  however,  arc  simpler  of  construc- 
tion, have  less  surface  friction,  and  are  stifFer. 

Propeller  Blade,  Root  of.  That  portion  of  the  blade 
closest  to  the  hub  or  boss.  It  is  made  relatively  very 
thick  in  order  to  provide  for  the  bending  moment 
of  the  entire  blade. 

Propeller  Blade  Tip.    The  outermost  portion  of  the 


propeller  blade.  It  is  made  very  thin  in  order  to 
avoid  eddies. 

Propeller  Blade  Tip  Clearance.  Generally  the  shortest 
distance  between  the  skin  of  a  vessel  and  the  circle 
swept  by  the  propeller  tips. 

Recent  practice  favors  the  provision  of  liberal  tip 
clearances,  wherever  possible,  in  the  interest  of  pro- 
peller efficiency  and  reduction  of  hull  vibration.  Al- 
lowable lengths  of  strut  arms  and  reasonable  shaft 
angle  tend  to  limit  the  extent  to  which  this  can  be 
carried. 

Propeller  Blades,  Screw.  The  radial  arms,  attached  to 
the  propeller  hub,  the  faces  of  which  form  portions 
of  an  approximately  helical  surface  the  axis  of  which 
coincides  with  that  of  the  propeller  shaft. 

Blades  are  either  cast  in  one  piece  with  the  hub  or 
cast  separately  and  designed  to  be  attached  to  the 
hub  with  bolts.  In  this  latter  case  provision  is  usually 
made  for  a  slight  adjustment  in  pitch  by  means  of  the 
shape  of  the  bolt  holes. 
Prbpeller  Boss.  The  central  portion  of  the  screw  pro- 
peller which  carries  the  blades  and  forms  the  medium 
of  attachment  to  the  propeller  shaft. 

It  is  taper  bored  for  the  reception  of  the  propeller 
shaft  and  slotted  for  the  key.  When  properly  placed 
upon  the  shaft  it  is  forced  home  and  secured  in  its 
final  position  by  means  of  the  propeller  lock  nut. 
Propeller  Cavitation.  That  condition  of  screw  per- 
formance in  which  increase  of  torque  fails  to  produce 
a  corresponding  or  reasonable  increase  in  thrust. 

The  cause  or  causes  of  this  phenomenon  are  not 
clearly  understood.  Among  the  factors  intimately  con- 
nected with  it  may  be  mentioned:  the  character  of 
the  vessel's  after  body,  amount  of  tip  clearance,  the 
projected  area  ratio  of  the  screw,  thrust  deduction, 
effective  thrust,  blade  speed  through  the  water,  and 
shape  of  blade  section. 

For  discussion  of  this  subject  in  detail  see: 

"Screw  Propellers  for  Hydraulic  and  Aerial  Pro- 
pulsion," by  Admiral  C.  W.  Dyson,  Edition  1918,  pages 
130  to  145. 

"Speed  and  Power  of  Ships,"  by  Admiral  D.  W. 
Taylor,  Edition  1910,  pages  182  to  195. 

"Ship  Form.  Resistance,  and  Screw  Propulsion,"  by 
G.  S.  Baker,  Edition  1915,  pages  216  to  220. 

Propeller  Diameter.  The  diameter  of  the  circle  tangent 
to  the  tips  of  the  propeller  blades. 

Propeller  Disc  Area.  The  area  of  the  circle  swept  by 
the  blade  tips  of  a  propeller. 

Propeller  Driving  Face  or  Face.  The  after  face  of  the 
propeller  blade  ;  that  face  which  acts  directly  upon  the 
water  when  driving  the  vessel  ahead. 

Propeller  Efficiency.  The  ratio  of  the  thrust  horse 
power  delivered  by  the  propeller  to  the  shaft  horse 
power  as  delivered  by  the  engine  to  the  propeller. 

Propeller  Following  Edge.  The  after  edge  of  a  pro- 
peller blade. 

Propeller  Frame.    See  Stern  Frame. 

Propeller  Guard.  A  frame  work  fitted  somewhat  below 
the  deck  line  of  narrow,  high  speed  vessels  with  large 
screws  and  so  designed  as  to  overhang  or  house  the 
projecting  propeller  tips.  Propeller  guards  are  gen- 
erally built  up  of  pipe  or  structural  shapes. 

Propeller  Leading  Edge.  The  forward  edge  of  a  pro- 
peller blade. 

In  propellers  of  very  high  speed  it  is  very  impor- 
tant that  the  leading  edge  approach  mathematical 
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sharpness  as  nearly  as  possible  in  order  to  avoid  the 
setting  up  of  great  pressures. 

Propeller  Pitch,  Nominal.  The  distance  (measured 
parallel  to  the  axis  of  rotation)  between  similar  posi- 
tions of  a  point  on  the  driving  face  of  a  propeller 
blade  in  successive  revolutions.  When  the  driving 
face  of  a  propeller  blade  lies  entirely  in  a  true  helical 
surface  the  blade  is  said  to  have  uniform  pitch.  When 
the  pitch  at  the  following  edge  is  greater  than  that 
at  the  leading  edge,  the  blade  is  said  to  have  axially 
increasing  pitch.  When  the  pitch  near  the  tip  is 
greater  than  that  near  the  hub  the  blade  is  said  to 
have  radially  increasing  pitch. 

Propeller  Pitch,  Virtual.  The  pitch  of  a  theoretically 
perfect  blade  of  no  thickness  which  would  act  as  does 
the  actual  blade. 

The  pitch  of  the  back  of  a  propeller  blade  varies 
greatly  from  that  of  the  face  of  the  blade.  Inas- 
much as  the  back  exercises  a  material  influence  upon 
propeller  performance,  correct  conclusions  are  im- 
possible unless  proper  allowance  is  made  therefor. 
The  virtual  pitch  as  above  defined  meets  this  require- 
ment. 

Propeller  Post.  The  forward  post  of  a  stern  frame 
on  vessels  having  a  center  line  propeller.  It  provides 
a  support  for  the  stern  tube  and  propeller  shaft  as 
well  as  a  joining  frame  for  the  converging  sides  of 
the  ship  at  the  stern. 

Propeller  Racing.  The  sudden  increase  in  the  number 
of  revolutions  made  by  the  engine  when  the  propeller 
blades  or  paddle  wheels  arc  lifted  clear  of  the  water, 
or  nearly  so,  due  to  the  roll  or  pitch  of  the  ship. 

Propeller  Shaft.  •  That  length  of  shafting  in  a  screw 
steamship  which  carries  the  propeller.  It  is  the  after- 
most piece  of  shafting  and  at  its  outermost  end  is 
coned,  slotted  and  threaded  for  the  attachment  and 
proper  securing  of  the  propeller  itself. 

This  piece  of  shafting  is  carried  directly  by  the 
propeller  strut  or  stern  bearing  and  is  made  slightly 
larger  than  the  line  shafting  as  a  precaution  against 
corrosion  and  shock.  It  is  generally  encased  in  a 
brass  sleeve  to  provide  proper  bearing  surface  and  to 
protect  the  shaft  from  corrosion. 
Pages  548.  549. 

Propeller  Slip  Angle.  The  angle  between  plane  of  blade 
face  and.  its  direction  of  motion. 

Slip  angles  met  in  practice  are  very  small.  In  or- 
dinary propellers  with  nominal  slips  of  15  to  20  per 
cent  the  slip  angle  is  from  to  5  degrees  only  ac- 
cording to  Admiral  D.  W.  Taylor. 

Propeller  Slip,  Apparent.    The  value  of  the  fraction 
Propeller  speed — speed  of  ship 


Propeller  speed 
Propeller  Slip  or  Slip  Ration;  Apparent  True  Slip.  The 

ratio  of  speed  of  slip  to  speed  of  propeller  or,  ex- 
pressed in  the  form  of  a  fraction, 

Propeller  speed — speed  of  propeller  advance 

Propeller  speed 

If  the  effective  or  real  pitch  of  the  propeller  were 
that  of  the  propeller  face  this  fraction  would  repre- 
sent the  real  slip  of  the  propeller. 

This  fraction  is  generally  termed  the  slip  and  ex- 
pressed as  a  percentage.  It  is  more  accurately  desig- 
nated slip  ratio  or  slip  fraction. 

The  fact  that  revolving  propellers  do  not  advance 
through  the  water  a  distance  equal  to  this  pitch  for 


each  revolution,  as  would  be  the  case  with  a  screw 
turning  in  a  solid  nut,  but  under  given  conditions  ad- 
vance a  constant  proportion  of  the  pitch,  makes  the 
recognition  and  consideration  of  slip  importance  in  all 
problems  of  propeller  design. 

In  practice  most  propellers  show  maximum  efficiency 
at  slips  between  15  and  20  percent. 

Propeller  Speed  Ratio.  The  speed  of  advance  divided 
by  the  speed  of  propeller. 

Propeller  Sweeping  Up.  The  process  of  preparing 
molds  for  the  casting  of  a  screw  propeller  in  the 
foundry.  It  ordinarily  consists  of  the  generation  of 
a  helical  surface  by  the  revolution  of  a  horizontal 
straight  edge,  called  a  sweep,  about  a  central  vertical 
column  to  which  the  sweep  is  so  attached  as  to  permit 
of  vertical  motion.  At  its  outer  end  the  sweep  fol- 
lows the  helical  edge  of  a  guide  board  erected  at  the 
proper  radial  distance  from  the  central  column.  The 
foregoing  applies  to  propellers  having  a  vertical  gene- 
ratrix. For  those  having  an  inclined  generatrix,  the 
straight  edge  is  set  at  an  angle  other  than  90^  to  the 
central  column. 

Screws  with  a  vertical  generatrix  are  to  be  perferred 
on  several  accounts  where  there  are  ample  clearances 
between  blade  tips  or  edges  and  hull,  struts,  etc.,  and 
arc  in  general  used  except  for  single  screw  vessels. 

Propeller  Thrust.  The  effort  delivered  by  a  propeller 
in  pushing  a  vessel  ahead. 

The  power  resulting  from  the  propeller  effort  is 
termed  thrust  horse  power.  It  is  equal  to  the  actual 
thrust  in  pounds  multiplied  by  the  distance  in  feet 
moved  by  the  ship  per  minute  divided  by  33,000. 

Propeller  Thrust,  Deduction.  The  actual  thrust  of  the 
propeller  minus  the  tow  rope  resistance  of  the  ship 
or  the  net  thrust  of  the  propeller. 

In  driving  a  ship  ahead  the  screw  exerts  a  suction 
upon  the  afterbody  of  the  ship,  thereby  virtually  in- 
creasing its  resistance  over  what  it  would  be  without 
the  screw.  The  wake  created  by  the  ship's  hull  in 
moving  through  the  water  affects  the  action  of  the 
screw  favorably.  These  two  factors  work  against  and 
partially  offset  each  other. 

Propeller  Tip  Speed.  The  speed  in  feet  per  minute 
swept  by  the  propeller  tips  generally  used  as  that 
corresponding  to  the  maximum  designed  revolutions 
of  the  machinery. 

Propulsive  Coefficient.    Sec  Coefficient,  Propulsive. 

Propulsive  Efficiency.  The  ratio  of  effective  to  in- 
dicated (or  shaft)  horse  power.  Admiral  Dyson  in 
"Screw  Propellers  for  Hydraulic  and  Aerial  Propul- 
sion," Edition  of  1918,  page  18,  states  that  the  ratio 
of  shaft  to  indicated  horse  power  may  be  taken  as  .92. 

Many  factors  such  as  hull  form,  appendange  resist- 
ance, propeller  tip  clearance,  shaft  angle,  etc.,  affect 
the  value  of  the  propulsive  efficiency. 

Protection  Plate.  A  term  applied  to  the  plate  fitted 
in  the  way  of  the  hawse  pipe  for  protection  against 
blows  from  the  flukes  of  the  anchor. 

Prussian  Blue.   See  Paint. 

Puddening,  Pudding.  Pads  constructed  of  old  rope, 
canvas,  oakum,  etc.,  in  any  desired  shape  and  used  on 
rigging  to  prevent  chafing  or  on  the  stem  of  a  boat 
to  lessen  the  force  of  a  .shock. 

Puddling.    Described  under  Steel  and  Iron. 

Pulley  or  Sheave.    See  Sheave. 

Pulsometer.  An  apparatus  for  pumping  water  con- 
sisting of  chambers  in  pairs,  wherein  steam  is  con- 
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densed,  making  a  vacuum  in  alternate  chambers.  The 
water  drawn  into  a  chamber  is  forced  out  by  the  ad- 
mission of  steam  under  pressure. 

Pump.  A  machine  actuated  by  hand  or  power  for 
raising  and  transferring  fluids  or  gases  and  for  induc- 
ing a  vacuum.  Pumps  on  shipboard  are  used  for  so 
many  purposes  that  they  will  be  individually  described 
under  their  separate  headings. 

Pages  865,  885.  921,  1012,  1024,  1038,  1040,1041,  1044, 
1047,  1048,  1049. 

Pump,  Admiralty.  A  direct  acting  simplex  or  duplex 
pump  with  the  piston  and  plunger  on  a  vertical  rod. 
In  this  type  of  pump  the  valves  for  the  admission  and 
discharge  of  water  are  easily  examined  and  removed. 

Pump,  Air.  The  main  air  pump  is  for  the  purpose 
of  reducing  the  back  pressure  in  the  low  pressure  cyl- 
inders or  turbines  and  also  for  removing  the  con- 
densed steam  and  vapor  from  the  condenser.  These 
pumps  are  driven  either  by  a  connection  with  a  cross- 
head  (usually  the  low  pressure)  on  the  main  engine 
or  by  an  independent  engine.  They  are  also  made 
single  and  double  acting.  The  single  acting,  direct 
driven  type  is  the  most  common.  As  the  vacuum  in 
the  condenser  with  the  above  described  pump  is  de- 
pendent on  the  temperature  of  the  hot  well  and  as 
water  will  absorb  only  about  1/20  of  its  volume  of 
air,  dry  vacuum  pumps,  augmentors,  rotary  and  air 
ejector  systems  are  being  installed  where  a  high 
vacuum  is  desired.  See  various  headings. 
Pages  391.  399.  656  to  659.  1038. 

Pump,  Air  and  Circulating,  Auxiliary.  This  pump  is 
composed  of  three  cylinders:  a  steam  cylinder  for 
power,  a  water  cylinder  for  circulating  water  through 
the  auxiliary  condenser,  and  a  water  cylinder  for  ex- 
tracting the  condensed  steam  in  the  auxiliary  con- 
denser and  delivering  it  to  the  feed  tank.  This  pump 
is  an  extravagant  user  of  steam. 
Plates  XIV,  XLVII.  XLVIII. 

Pump,  Air,  Bucket  Valves.  Non-return  valves  placed 
in  the  moving  bucket  of  the  air  pump  and  providing 
communication  for  the  air,  water  and  vapor  from  the 
suction  to  the  discharge  end  of  the  pump  cylinder. 

Pump,  Air,  Discharge  Valves.  See  Pump,  Air,  Head 
Valves. 

Pump,  Air,  Dry  Vacuum.  A  pump  for  discharging 
the  air  and  vapor  from  a  condenser  into  the  atmos- 
phere. The  suction  from  this  pump  is  located  as  high 
as  possible  on  the  suction  line  to  the  condensate  pump 
or  to  a  dry  suction  pad  on  the  condenser.  These 
pumps  may  be  operated  at  a  high  speed,  and  they  also 
keep  a  uniform  head  of  water  to  the  condensate  pump. 

Pump,  Air,  Dual.  A  combined  wet  and  dry  pump. 
A  wet  cylinder  takes  care  of  the  condensate,  and  a 
dry  air  cylinder,  which  has  an  independent  cooling 
system,  densifies  the  air  and  vapor.  This  keeps  the 
temperature  of  the  hot  well  close  to  the  temperature 
of  the  vacuum. 

Pump,  Air  Ejector.    A  steam  ejector  connected  to  the 
condenser  dry  suction  for  the  purpose  of  discharging 
the  air  and  vapor  into  the  atmosphere.    A  condensate 
pump  handles  the  condensed  steam. 
Page  1042.    Plate  XTW 

Pump,  Air,  Foot  Valves.  .\ir  foot  valve.  Non-return 
valves  placed  at  the  suction  end  of  the  cylinder. 

Pump,  Air,  Head  Valves.  Non-return  valves  placed 
in  the  discharge  end  of  the  air  pump  cylinder  for  the 


purpose  of  delivering  the  condensate  to  the  hot  well 
and  allowing  the  air  and  vapor  to  escape. 
Pump,  Air,  Suction  Valves.    See  Pump,  Air,  Foot 
Valves. 

Pump,  Auxiliary  Circulating.  A  pump  to  force  water 
through  the  tubes  of  the  auxiliary  condenser.  It  is 
often  combined  with  the  auxiliary  air  pump.  These 
pumps  deliver  to  the  main  feed  line  only. 

Pump,  Auxiliary  Feed.  A  pump  with  the  following 
suctions :  From  the  main  feed  tank,  the  reserve  feed 
tank,  the  sea,  the  bilge,  and  from  the  bottom  of  the 
condenser.  It  can  deliver  to  the  boilers,  the  reserve 
feed  tank  or  overboard.  On  account  of  the  number 
of  leads  to  and  from  this  pump  great  care  should  be 
taken  that  fresh  water  is  not  pumped  overboard,  salt 
or  bilge  water  pumped  into  the  boilers,  unless  it  is 
an  emergency  and  so  intended,  or  that  the  pump  is 
used  at  all  for  boiler  feed  after  pumping  the  bilge 
unless  it  has  been  thoroughly  washed  by  a  salt  water 
circulation. 

Pump,  Ballast.  A  pump  used  for  filling  and  emptying- 
the  ballast  tanks.  It  has  by-passes  so  that  it  can  work 
the  bilges  and  fire  system  either  alone  or  in  conjunc- 
tion with  the  other  pumps. 

Pages  391.  393,  399.  401,  1038.     Plates  XII,  XIV. 
XLVII,  XLVIII. 

Pump,  Bilge.  A  pump  used  aboard  ship  to  remove 
accumulations  of  water  in  the  vessel's  bottom  tanks, 
hold  and  other  compartments  and  discharge  it  over- 
board. 

Pages  865,  1038,  1048. 

Pump,  Bilge  and  Fire.   Sec  Pump,  Fire  and  Bilge. 

Pump  Booster.    See  Pump,  Transfer. 

Pump  Bucket.  This  term  is  sometimes  used  synony- 
mously with  the  plunger.  More  correctly  it  is  the 
cylindrical  piston  in  vertical  single  acting  pumps  where 
the  water  is  lifted  from  the  bottom  to. the  top  of  the 
cylinder.  The  term  bucket  should  be  u*ed  only  when 
both  top  and  bottom  sides  of  piston  com^  inio' opera- 
tion in  the  performance  of  the  function  of  tfiTii  pump. 
Where  one  side  of  the  piston  only  COf»€S  into  opfera- 
tion.  the  term  plunger  should  be  us^d. 

Pump  Bucket  Valve.  A  non-return  vatve  placed  in 
the  moving  bucket  of  a  pump.  See  AiR  Pump  Bucket 
Valve. 

Pump,  Centrifugal.  This  pump  consists  of  a  shaft  to 
which  vanes  are  attached  and  which  rotates  in  a  cir- 
cular shape  casing.  Water  enters  the  casing  near  the 
center  or  rotating  shaft  and  moves  outward  along  the 
vanes  by  centrifugal  force.  There  is  a  discharge  pipe 
at  the  circumference  of  the  casing  through  which  the 
water  escapes.  The  pump  may  require  priming  to 
start  it  and  is  more  efficient  with  low  heads. 
Pages  885,  921.  970.  1012,  1024.  1040,  1041,  1044. 

Pump,  Condensate.  The  function  of  this  pump  is  to 
deliver  condensate  to  the  hot  well  or  feed  tank. 

Pages  425,  934,  1041,  1044.     Plates  XIV,  XLVII, 
XLVIII. 

Pump,  Direct  Acting.  A  pump  in  which  the  piston 
and  plunger  are  on  the  same  rod  but  that  does  not 
require  a  fly  wheel  to  carry  it  over  the  dead  points. 

Pump,  Direct  Driven.  A  pump  whose  plunger  is  actu- 
ated from  the  main  engine. 

Pump  Discharge  Head.  The  distance  from  the  pump  up 
to  the  point  of  delivery  including  frictional  resistance. 

Pump,  Distiller.  A  pump  used  for  transferring  the 
distillate  to  the  culinary  and  supply  tanks. 
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Pump,  Distiller  Circulating.  A  pump  for  forcing  cir- 
culating water  through  the  distiller  tubes  to  condense 
the  vapor  into  water.  It  should  have  a  by-pass  to 
the  flushing  system. 

Pump,  Donkey.   This  pump  has  the  same  suction  and 
discharge  leads  that  the  bilge  pump  has,  and  in  addi- 
tion is  usually  connected  to  the  donkey  boiler.  Thus 
it  can  work  when  the  main  boilers  are  cold. 
Page  425. 

Pump,  Double  Acting.  A  pump  that  delivers  on  each 
stroke  and  from  both  ends  of  the  cylinder. 

Pump,  Downton.  A  hand  pump  that  is  also  a  forct 
pump.  It  is  worked  by  cranks  on  each  side  of  the 
pump  chamber  or  if  placed  on  a  lower  deck  the  cranks 
may  work  through  shafting  and  gears.  It  is  arranged 
to  draw  from  all  compartments  and  from  the  sea  and 
discharges  overboard  and  to  the  fire  main. 

Pump,  Dredging.    A  heavily  built  pump  of  the  cen- 
trifugal type  used  on  dredges  and  sand  suckers  for  re- 
moving sand,  gravel,  etc.,  from  the  bottom  of  rivers 
and  harbors  when  building  or  deepening  channels. 
Page  1045. 

Pump,  Duplex.    A  pair  of  pumps  so  placed  that  the 
piston  rod  of  one  pump  actuates  the  valve  of  the  other. 
Page  885. 

Pump,  Evaporator  Feed.  This  pump  supplies  the  evap- 
orator with  salt  water  for  vaporization. 

Page  425,  885.    Plates  XIV,  XLVII,  XLVIII. 

Pump,  Fire  and  Bilge.  A  pump  used  for  keeping  the 
bilges  free  of  water,  washing  decks  and  for  putting  out 
fires.  It  has  a  sea  suction  and  an  overboard  delivery 
of  its  own.  It  is  more  or  less  constantly  in  operation, 
keeping  the  bilges  free  of  water  and  when  used  for 
washing  decks  should  be  cleaned  by  pumping  salt 
water  overboard.  This  pump  has  a  suction  to  the 
bilge,  drains,  and  inner  bottom. 

Pages  391,  393,  399.  400,  401,  656  to  659,  425,  1038. 
Plates  XII,  XIV,  XLVII,  XLVIII. 

Pump,  Flushing.    See  Pump,  Sanitary. 

Pomp,  Force.  One  that  in  addition  to  lifting  the  water 
also  forces  it  out  through  piping  to  a  point  of  delivery. 

Pump  Foundation.  A  term  applied  to  a  foundation 
supporting  a  pump  and  given  the  name  of  the  pump  as 
Ballast  Pump  Foundation,  Feed  Pump  Foundation, 
etc. 

Pump,  Fresh  Water.  This  pump  delivers  fresh  water 
from  the  culinary  or  supply  tanks  to  a  gravity  tank, 
w-hich  is  also  called  the  daily  supply  tank.  The  gravity 
tank  feeds  the  fresh  water  supply  lines  to  the  quarters, 
galleys,  pantries,  lavatories,  etc. 

Page  425.    Plate  XIV.  XLVII,  XLVIII. 
Pump,  Fuel  Oil  Service.    A  pump  for  feeding  the  oil 
burner  in  a  boiler. 

Page  991.    Plate  XIV. 
Pump,  General  Service.    A  term  applied  to  the  main 
lire  and  bilge  pump. 
Pages  885.  1040,  1049. 
Pump  Governor.    See  Governor.  Pump. 
Pump,  Hand.    A  pump  worked  by  hand.    They  are 
located  in  the  upper  decks  and  consequently  have  a 
high  suction  and  are  difficult  to  operate  by  hand.  The 
amount  of  water  that  they  will  handle  is  so  small  that 
these  pumps  are  not  of  much  use  in  ships  of  any  size. 
Page  1048. 

Pump,  Handy  Billy.    A  portable  hand  pump. 

Pump,  Hydraulic  Pressure.    A  pump  designed  to  de- 


liver against  a  heavy  pressure.    The  pump  and  its 
parts  must  be  extra  heavy  and  strong. 
Page  749. 

Pump,  Independent.  A  pump  with  its  own  engine.  The 
piston  and  plunger  are  usually  on  the  same  rod,  the 
valve  gear  being  actuated  from  the  crosshcad. 

Pump,  Lift.  A  pump  that  lifts  only  and  does  not  dis- 
charge against  a  head. 

Pump,  Lubricating  Oil.    The  function  of  this  pump  is 
to  force  lubricating  oil  to  the  shaft  and  engine  bear- 
ings and  crossheads. 
Pages  442,  443,  964,  965.    Plate  XIV. 

Pump,  Main  Circulating.  The  function  of  this  pump  is 
to  take  water  in  large  quantities  from  the  sea,  force  it 
through  the  main  condenser  tubes  and  then  overboard. 
On  account  of  the  low  head  to  be  overcome  and  the 
large  capacity  required,  it  is  usually  of  the  centrifugal 
type.  In  addition  to  a  suction  line,  sea  injection  valve, 
delivery  line,  and  overboard  discharge  valve,  it  has  a 
by-pass  to  the  bilge  which  may  at  any  time  be  used  in 
pumping  water  overboard  either  directly  or  through 
the  condenser.  As  a  centrifugal  pump  will  handle 
ashes  and  such  refuse  as  are  liable  to  collect  in  the 
bottom  of  a  ship,  it  becomes  of  great  value  when  a 
large  quantity  of  water  is  admitted  to  the  ship  through 
the  hatches  or  by  accident. 

Pages  442,  443,  656  to  659,  885,  921,  1012,  1024,  1041, 
1044.    Plate  XIV. 

Pump,  Main  Feed.  The  function  of  this  pump  is  to 
keep  the  water  at  the  proper  level  in  the  boilers.  It 
takes  fresh  water  either  from  the  main  or  reserve 
feed  tanks.  Some  types  are  driven  from  a  connection 
to  the  main  engine  and  others  have  independent  en- 
gines. The  number  and  location  of  these  pumps  de- 
pends on  the  size  of  the  ship  and  the  design. 

Pages  391,  399,  401,  425,  656  to  659,  1038,  1040. 
Plates  XII,  XIV,  XLVII,  XLVIII. 

Pump,  OiL  Oil  pumps  on  shipboard  are  used  for  feed- 
ing the  lubricating  system,  feeding  oil  burners  on 
boilers,  transferring  fuel  oil  from  one  tank  to  another 
and  to  the  settling  tanks,  and  for  handling  cargo  oil. 
These  pumps  are  specially  designed  for  oil  service. 
Pages  443,  624,  625,  656  to  659,  1037,  1046,  1047. 

Pump,  Oil  Service.  A  pump  for  the  circulation  of 
lubricating  oil. 

Pump,  Plunger.  A  solid  or  hollow  cylindrical  piston 
that  moves  back  and  forth  or  up  and  down  in  the 
water  cylinder  of  a  pump.  The  plunger  retains  its  full 
diameter  when  it  passes  through  a  stuffing  box. 

Pump,  Reciprocating.  A  pump  composed  of  one  or 
more  cylinders  in  which  a  piston  or  bucket  moves 
back  and  forth  or  up  and  down.  The  power  is  obtained 
from  steam  cylinders  and  depends  on  the  area  of  the 
piston  and  the  steam  pressure. 
Page  1040. 

Pump  Rose  Box.   See  Pump  Strainer, 

Pump,  Rotary.  This  pump  discharges  through  the 
action  of  a  rotating  cam  or  plunger  and  does  not  rely 
on  centrifugal  force. 

Pump,  Rotary  Air.  One  form  of  rotary  pump  consists 
of  a  water  wheel  which  throws  thin  films  of  spray  into 
a  discharge  pipe  in  which  a  stream  ejector  is  installed. 
It  removes  air  and  vapor  only  while  a  condensate 
pump  handles  the  condensed  steam. 

Pump,  Sanitary.  The  function  of  this  pump  is  to  sup- 
ply salt  water  to  the  flushing  system  and  for  baths.  It 
may  deliver  directly  but  commonly  discharges  into  a 
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gravity  tank,  the  overflow  of  which  is  carried  to  the 
water  closets  and  troughs.  It  also  supplies  a  tank  in 
which  a  steam  coil  is  installed  for  the  purpose  of 
providing  for  hot  sea  water  baths. 

Pages  391,  399,  401,  425,  442,  444,  656  to  659.  Plates 
XII,  XIV,  XLVII,  XLVIII. 

Pump,  Single  Acting.  A  pump  that  delivers  from  one 
end  of  the  cylinder  only  and  on  alternate  strokes. 

Pump  Strainer.   A  galvanized  iron  box  with  the  sides 
perforated  by  small  holes,  the  combined  area  of  which 
equals  at  least  twice  the  area  of  the  suction  pipe.  The 
object  is  to  prevent  refuse  from  clogging  the  pumps. 
Page  606,  962. 

Pump  Strum.   See  Pump  Strainer. 

Pump  Suctions.  In  the  midship  and  dead  flat  sections 
of  a  ship  and  where  there  is  not  a  sharp  lise  in  the 
floor  or  bottom  three  suctions  are  required,  unt  at  the 
keel  and  one  on  each  side  to  make  sure  of  clearing  the 
ship  when  she  has  taken  a  heavy  list.  In  the  ends  of 
the  ship  and  where  there  is  a  sharp  deadrisc  only  one 
suction  need  be  installed  near  the  keel. 

Pump,  Transfer.  An  oil  pump  used  for  transferring 
oil  from  one  tank  to  another  and  from  the  oil  tanks  to 
the  settling  tanks. 

Page  885,  1046.    Plates  XIV,  XLVII,  XLVIII. 

Pump,  Water  Service.  A  pump  for  circulating  cooling 
water  through  shaft  bearings,  crosshead,  slides,  etc. 
The  delivery  should  also  by-pass  to  the  fire  main  and 
to  the  distiller. 

Pump  Wells.  A  tank  formed  either  independently  or 
by  the  structural  members  of  the  ship  in  which  the 
pump  strainer  on  the  end  of  a  suction  line  is  installed. 
The  hot  well  may  be  an  independent  tank  and  is  used 
to  collect  the  condensate  water.  Other  wells  are  usual 
depressions  in  the  inner  bottom  and  into  which  the 
bilge  water  drains. 

Pumping.  The  American  Bureau  of  Shipping  requires 
that  all  Steamers  are  to  be  provided  with  efl^cient 
steam  pumping  plant,  having  the  suctions  and  means 
for  drainage  so  arranged  that  any  water  which  may 
enter  any  compartment  of  the  Ship  and  any  water- 
tight section  of  a  compartment  can  be  pumped  through 
at  least  one  suction  when  the  Vessel  is  on  even  keel 
and  upright,  or  has  a  list  of  five  degrees.  Satisfactory 
means  are  to  be  provided  for  draining  the  tops  of 
tanks  in  order  to  comply  with  this  requirement. 

All  pipes  from  the  pumps  which  are  required  for 
draining  cargo  or  machinery  spaces  should  be  entirely 
distinct  from  pipes  which  may  be  used  for  filling  or 
emptying  spaces  where  water  is  carried  ;  the  arrange- 
ment of  valves,  etc.,  should  be  such  as  to  prevent 
water  passing  from  the  sea  and  from  such  water  spaces 
into  the  cargo  and  machiner>-  spaces,  or  from  one 
compartment  to  another.  If  a  suction  pipe  from  the 
engine  room  is  led  to  the  fore  peak,  a  screw-down 
stop-valve  capable  of  being  operated  from  above  the 
bulkhead  deck,  is  to  be  fitted  on  the  suction  inside  the 
forepeak. 

Bilge  Suctions. — The  diameter  of  bilge  suction  pipes 
in  inches  should  not  be  less  than 
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 1-1  for  main  line  suctions  to  the 

2.500  pumps ; 
|/X(B+D) 

.'  \-l  for  branch  suctions  to  cargo 

^'     1,500  and  machinery  spaces. 


Where  L  =  Length  of  Vessel  in  feet. 

B  —  Breadth  of  Vessel  in  feet. 
D  =  Molded  depth  to  bulkhead  deck,  and 
/  =  length  of  compartment  in  feet. 
Main  suction  pipes  should  not  be  less  than  2^/2"  bore 
and  branch  suction  pipes  should  not  be  less  than  2" 
bore,  and  need  not  be  more  than  4"  bore. 

Ballast  Suctions  are  to  be  of  the  sizes  given  in  the 
following  table: 

Inside  Diameters  of  Suction  Pipes 

Diameter 

Capaoty  of  Tank.  of 

Suction. 
Inches. 

Under  20  tons   2J/^ 

20  tons  and  under     40  tons   2^4 

40  tons  and  under     60  tons   3 

60  tons  and  under     85  tons   3% 

85  tons  and  under    120  tons   31/2 

120  tons  and  under    190  tons   4 

190  tons  and  under    270  tons   4y2 

270  tons  and  under    365  tons   5 

365  tons  and  under    480  tons   5j^i 

480  tons  and  under    625  tons   6 

625  tons  and  under    800  tons   6;'i 

800  tons  and  under  1,000  tons   7 

1,000  tons  and  under  1,300  tons   7^2 

The  main  suction  line  to  the  pumps  is  not  to  be  of 
less  diameter  than  is  required  for  the  largest  tank; 
where  it  is  necessary  to  fit  branches  in  tanks  in  order 
to  comply  with  par.  1,  the  total  area  of  the  suctions 
should  be  increased. 

The  Main  and  Donkey  Pumps  are  to  draw  from  all 
compartments,  and  in  addition,  the  donkey  is  to  have 
separate  bilge  suction  in  the  engine  room.  The  pumps 
are  to  be  of  sufficient  capacity-  to  give  a  speed  of  water 
through  the  pipes  of  not  less  than  400  feet  per  minute, 
inider  ordinary  working. 

Main  circulating  pumps  should  have  direct  suction 
connections  to  the  lowest  drainage  level  in  the  ma- 
chincr>'  space.  The  diameter  of  these  connections 
should  be  at  least  twice  the  diameter  of  the  engine 
room  main  suction  line. 

Distribution  Boxes,  cocks,  and  valves  are  to  be  in 
positions  which  are  accessible  at  all  times  under  ordi- 
nary circumstances. 

Bilge  and  Ballast  Suction  Pipes  are  to  be  efficiently 
secured,  and  straps  are  to  be  fitted  at  the  middle  of  the 
length  of  each  range  of  pipes  to  prevent  fore  and  aft 
movement.  Efficient  expansion  joints  are  to  be  fitted, 
and  where  the  connections  at  the  ends  of  each  range 
of  pipes  are  made  with  lead  bends,  the  radii  of  the 
bends  and  the  distance  between  the  centers  of  the 
radii  should  each  be  equal  to  3  diameters,  and  the 
length  of  the  bend  to  8  diameters  of  the  pipe. 

Roses  and  Boxes  are  to  be  easily  accessible  for  ex- 
amination and  cleaning.  The  bilge  suctions  in  ma- 
chinery spaces  and  tunnel  wells  should  be  led  from 
easily  accessible  mud  boxes  placed  wherever  practicable 
above  the  level  of  the  working  floor,  and  should  have 
straight  tail  pipes  to  the  bilges.  The  suction  ends  in 
other  spaces  should  be  enclosed  in  strum  boxes  having 
perforations  whose  combined  area  is  not  less  than 
three  times  that  of  the  suction  pipe,  and  so  constructed 
that  they  can  be  cleared  without  breaking  the  joints 
of  the  suction  pipe. 
Sounding  Pipes  are  to  be  fitted  to  each  comptrt- 
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ment  and  ballast  tank,  with  a  thick  doubling  plate 
securely  fixed  under  each  pipe,  for  the  rod  to  strike 
upon.  These  pipes  are  to  be  fitted,  without  bends,  di- 
recently  into  the  compartment  intended  to  be  sounded, 
and  are  to  extend  to  the  Bulkhead  Deck  or  to  a  posi- 
tion which  is  always  accessible;  if  in  accessible  posi- 
tions below  the  Bulkhead  Deck  they  are  to  be  fitted 
with  non-detachable  screw  caps. 

Air  Pipes,  not  less  than  2  inches  in  diameter,  are  to 
be  fitted  at  each  corner  of  each  ballast  tank;  this  re- 
quirement may  be  modified  in  the  case  of  small  tanks 
and  increased  for  large  tanks;  the  total  area  of  the 
pipes  should  always  be  greater  than  that  of  the  supply 
pipes  and  in  the  case  of  deep  tanks  should  be  at  least 
twice  that  of  the  supply  pipes.  Efficient  arrangements 
must  be  made  to  permit  of  the  air  getting  freely  to 
the  pipes  while  the  tanks  are  being  filled.  Where  the 
tank  top  is  peaked,  cambered,  or  has  sheer,  air  pipes 
are  to  be  fitted  at  the  highest  position. 

Air,  sounding  and  suction  pipes  are  to  be  effectively 
protected  against  the  risk  of  damage  from  cargo, 
coal,  etc. 

Pumping 

The  American  Bureau  of  Shipping  requires  that 
Vessels  are  to  be  provided  with  efficient  hand  pumps 
or  power  pumps,  operated  from  the  Bulkhead  Deck 
or  the  highest  convenient  level  which  is  always  ac- 
cessible. The  pumps  are  to  be  arranged  to  drain  each 
cargo  compartment  and  the  fore  peak;  the  position 
of  the  suctions  should  be  such  that  each  compartment 
can  be  properly  drained  when  the  Vessel  is  on  even 
keel  and  upright,  or  has  a  list  of  5  degrees. 

Hand  pumps  to  the  fore  peak  may  be  of  the  lever 
type,  with  pump  chambers  which  need  not  exceed  4" 
diameter;  other  spaces  are  to  be  drained  by  pumps 
of  the  rotary  type ;  in  small  Vessels  lever  pumps  may 
be  adopted  in  cases  where  the  diameter  of  suction 
pipes  by  the  following  formula  is  less  than  2." 

The  diameter  of  suction  pipes  should  not  be  less 
than 

I  /X(B+D) 

J  +1. 

\  1,500 

Where  /  =  length  of  compartment. 
B  =  the  molded  breadth. 
D  =  the  depth. 
No  suction  pipe  should  be  less  than  2"  nor  need  it  be 
more  than  4"  bore. 

The  chambers  of  plunger  pumps  should  be  copper, 
and  the  distance  from  the  suction  to  the  pump  bucket 
when  at  the  top  of  the  stroke  is  not  to  exceed  26  feet. 
The  efficiency  of  the  pumps  is  to  be  tested  upon  the 
completion  of  the  Vessel. 

Pumps  to  peak  ballast  tank  tops  are  to  draw  from 
suitable  drain  boxes  or  "hats"  in  the  top  plating. 

All  service  pumps  are  to  have  efficient  sea  cocks 
on  the  side  of  the  Vessel,  worked  from  the  Freeboard 
Deck  or  Bulkhead  Deck  if  that  be  higher. 

Sounding  pipes  are  to  be  fitted  to  each  compart- 
ment; the  pipes  are  to  be  straight  and  are  to  have  a 
direct  lead;  they  are  to  extend  to  the  Bulkhead  Deck 
or  to  a  position  which  is  always  accessible;  if  in  ac- 
cessible positions  below  the  Bulkhead  Deck  they  are 
to  be  provided  with  non-detachable  screw  caps.  A 
thick  steel  plate  is  to  be  securely  fixed  below  each 
sounding  pipe  for  the  rod  to  strike  upon. 

All  pump  chambers,  tail  pipes,  sounding  pipes,  and 


rods  are  to  be  protected  by  substantial  casings,  so 
fitted  that  they  can  be  conveniently  removed  when 
necessary  for  purposes  of  examination. 

Sufficient  limber  holes  are  to  be  cut  to  permit  a  free 
flow  of  water  to  the  suctions  without  unduly  weaken- 
ing the  plates. 
Punch.   See  Punching  Machine. 

Punch  and  Shear,  Combination.  A  double  ended  ma- 
chine designed  for  punching  at  one  end  and  shearing 
at  the  other.  Each  end  is  controlled  independently 
and  may  be  operated  simultaneously  on  two  pieces  ^f- 
work. 

Pages  736,  743. 

Punch,  Double  End.  A  double  ended  punching  ma- 
chine, designed  for  punching  holes  in  metal  plates 
or  shapes  at  both  ends.  The  punches  at  e^ch  end  are 
controlled  independently  and  may  be  operated  simul- 
taneously on  two  pieces  of  work. 

Punch,  HorisontaL   A  punching  machine  in  which  the 
punch  moves  in  a  horizontal  direction.    This  type  is 
generally  used  for  punching  holes  in  shapes  such  as 
angles,  zee  bars,  etc. 
Pages  741.  745. 

Punch,  Multiple.    A  punching  machine  designed  for 
punching  more  than  one  hole  in  a  single  operation. 
See  Punching  Machine. 
Pages  742,  743,  745. 

Punch,  Vertical.    A  punching  machine  in  which  the 
punch  moves  in  a  vertical  direction.    This  t3rpe  of 
punch  is  generally  used  for  punching  holes  in  plates. 
Pages  740,  743,  744,  745,  746. 

Punching  Machine.  A  machine  used  for  punching  rivet 
and  bolt  holes  in  metal  plates,  angles,  I-beams,  chan- 
nels, etc.  Some  punching  machines  are  designed  to 
punch  holes  exclusively;  whereas  other  machines  are 
adapted  to  either  punching  or  shearing  by  simply  at- 
taching suitable  tools. 

Some  types  of  punching  machines  are  designed 
to  be  power  driven  while  others  are  hand  operated. 
These  machines  are  also  designed  for  punching  one 
or  more  holes  in  a  single  operation,  according  to 
the  type. 

Pages  736,  740,  741,  742,  743,  744,  745. 

Punt.  A  heavily  built  boat  of  rectangular  shape  used 
by  workmen  employed  in  painting,  cleaning  or  repair- 
ing a  ship's  topsides  when  in  sheltered  waters. 

Purchase.  Any  mechanical  advantage  which  increases 
the  power  applied. 

Purser.  A  ship's  officer  who  has  charge  of  provision 
accounts,  is  head  of  the  steward's  department,  handles 
mail,  etc. 

Putty,  Rust.  A  putty  made  from  the  cast  iron  filings 
or  borings  and  sal  ammoniac,  used  as  a  luting  between 
the  flanges  of  iron  pipe,  etc. 

Psrromcter.  An  instrument  for  measuring  the  tem- 
peratures of  the  hot  gases  and  steam  in  a  boiler. 

Q 

Quadrant.  A  casting,  forging  or  built  up  frame  in  the 
shape  of  a  sector  of  a  circle  attached  to  the  rudder 
stock  and  through  which  the  steering  gear  leads  turn 
the  rudder. 

The  hub  of  the  quadrant  is  bored  and  keyed  to  fit 
the  rudder  stock.  It  may  be  in  two  pieces  clamped 
together  by  bolts  or  in  one  piece,  in  whidi  case  it 
must  be  slipped  down  over  the  end  of  the  stock. 

The  rim  of  the  quadrant  is  provided  with  two 
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grooves  to  take  the  steering  chains  or  ropes  and  it 
should  be  designed  with  sufficient  length  of  arc  so 
that  the  leads  are  tangential  to  the  rim  at  all  angles 
of  the  rudder. 

Quadrant.  A  reflecting  hand  navigating  instrument 
constructed  on  the  same  principle  as  the  sextant,  but 
with  a  shorter  limb,  measuring  angles  up  to  90  de- 
grees only. 

If  named  on  the  same  principle  as  the  sextant,  it 
would  be  called  an  octant,  and  this  name  has  been 
given  to  the  metal-framed  instruments  manufactured 
in  recent  years.  Quadrants  have,  generally,  a  wooden 
frame  with  an  inlaid  ivory  limb  and  were  formerly 
very  much  larger  than  the  present  quadrants  or  octants. 

A  part  of  the  reversing  gear  on  a  reciprocating 
marine  engine. 

A  fourth  part  of  a  circle  or  its  circumference. 
Quadruple  Riveting.  See  Riveting,  Quadruple. 
Quarter.  The  part  of  a  yard  just  outside  the  slings; 
the  upper  part  of  a  vessel's  sides  near  the  stern ;  por- 
tions of  a  vessel's  sides  about  midway  between  the 
stem  and  the  middle  and  between  the  middle  and  the 
stern. 

Quarters.  Living  spaces  for  passengers  or  personnel. 
It  includes  state  rooms,  dining  saloons,  mess  rooms, 
lounging  places,  passages  connected  with  the  fore- 
going, etc.;  individual  stations  for  personnel  for  fire 
or  boat  drill,  etc. 

Quarter  Deck.   See  Deck,  Quarter. 

Quarter  Deck  Sheerstrake.  The  strake  of  outside  plat- 
ing adjacent  to  the  quarter  deck. 

Quarter  Deck  Stringer.    See  Strenger.  Quarter  Deck. 

Quarter  Deck  Stringer  Bar.  See  Stringer,  Bar. 

Quarter  Iron.  A  metal  ring  or  hoop  fitted  on  the  yard 
arm  at  the  quarter  through  which  a  studding  sail 
traverses  and  is  held  down  at  its  inner  end  when 
rigged  out. 

Quarter  Master.  An  under  officer  of  a  ship's  crew  who 
steers  the  ship  and  has  charge  of  the  navigating  in- 
struments. 

Quarter  Pillar.   See  Pillar,  Quarter. 

Quarterman.  An  under  foreman.  A  term  generally 
restricted  to  the  navy  yards. 

Quay.  An  artificial  wall  or  bank  usually  of  stone,  made 
toward  the  sea  at  the  side  of  a  harbor  or  river  for 
convenience  in  loading  and  unloading  vessels. 

Quicken.  To  lessen  the  radius  of  a  curve  or  make  it 
sharper;  to  snub;  e.  g.  to  quicken  a  waterline  is  to 
make  its  curvature  more  pronounced. 

R 

Rabbet.    A  groove  in  the  stem,  keel  or  stern  frame 
into  which  the  edges  of  planking  or  plating  are  fitted. 
Racing.   See  Propeller  Racing. 

Racking.  Spun  yarn  or  other  small  stuff  used  to  bind 
two  ropes  together. 

Racking.  The  tendency  to  deformation  in  built  up 
structures  or  shapes  which  results  from  the  action  of 
racking  stresses.  In  a  ship  the  transverse  racking 
tendencies  are  of  more  importance  than  the  longi- 
tudinal. This  is  due  both  to  the  character  of  the 
structure  and  to  the  nature  of  the  stresses  to  which 
the  structure  is  usually  exposed. 

The  line  of  demarcation  between  racking  and  shear- 
ing is  somewhat  indefinite.  As  ordinarily  used,  how- 
ever, racking  implies  the  deformation  of  a  section  or 
structure  as  a  whole,  so  that  one  set  of  diagonals  i" 
the  plane  of  action  is  shortened,  while  those  at  fiS^^ 


angles  thereto  are  elongated.  Shearing,  on  the  other 
hand,  implies  the  sliding  of  one  part  of  a  section  or 
structure  past  or  relative  to  the  adjacent  part. 

Racking  Stresses.    Stresses  which  tend  to  produce 
racking  strains.    See  Racking. 

Racks,  Rifle  or  Pistol.  See  Rifle  and  Pistol  Racks. 

Radial  Countersinking  Machine.    See  Drilling  Ma- 
chine, Radial. 

Radial  Drill.    See  Drilling  Machine. 

Radial  Wood  Boring  Machine.   See  Drilling  Machine. 

Radiator.    A  pipe  coil  or  casting  designed  to  radiate 
heat  from  a  steam  or  hot  water  pipe  line. 
Pages  612,  613. 

Radio.   All  radio  stations  are  required  to  have  a  license 
and  can  be  used  only  by  licensed  operators. 

The  Department  of  Commerce,  Bureau  of  Naviga- 
tion, Radio  Service.  Washington,  D.  C,  has  jurisdic- 
tion over  Radio  Communication  and  ''Regulations  Gov- 
erning Radio  Operators  and  the  Use  of  Radio  Ap- 
paratus on  Ships  and  on  Land,"  may  be  obtained  on 
application  to  the  department. 

Certain  vessels  are  reqr.ired  by  law  to  be  equipped 
with  radio  apparatus,  a'id  there  are  three  classifica- 
tions for  ship  stations.  Ship  owners  or  naval  archi- 
tects should  consult  the  regulations  to  ascertain  the 
requirements  for  any  particular  vessel. 

Radio  is  the  transmission  of  intelligence  by  means 
of  electromagnetic  waves.  Briefly,  the  apparatus  con- 
sists of  a  transmitter,  receiver  and  antenna  ("aerial" 
consisting  of  an  elevated  system  of  wires).  The  same 
antenna  is  usually  used  for  both  sending  and  receiving. 
The  transmitter  is  a  device  for  causing  high  frequency 
alternating  currents  (oscillations)  to  flow  up  and  down 
the  antenna.  These  oscillations  cause  a  disturbance 
in  the  surrounding  ether  somewhat  similar  to  those 
caused  on  the  surface  of  a  sheet  of  still  water  into 
which  a  stone  is  dropped.  When  these  waves  impinge 
on  an  antenna  which  is  being  used  for  reception,  it  is 
set  into  oscillation  (as  a  cork  would  bob,  floating  on 
the  surface  of  the  sheet  of  water).  The  receiver 
translates  these  oscillations  into  an  audible  sound  in 
a  pair  of  head  telephone  receivers. 
Pages  1076,  1077. 

Wave  Length.  The  wave  length  depends  on  the 
frequency  of  these  antenna  oscillations  (in  radio  from 
10,000  to  1.000,000  per  second).  The  fewer  oscilla- 
tions per  second,  the  longer  the  wave.  This  may  again 
be  compared  to  water  waves.  A  great  many  ripples 
two  feet  from  crest  to  crest  will  break  on  the  beach 
in  the  same  interval  in  which  two  combers  100  feet 
from  crest  to  crest  will  break.  Wave  length  is  usually 
measured  in  meters,  600  meters  being  at  present  the 
standard  merchant  ship  wave  length. 

Tuning.  Tuning  consists  of  adjusting  a  trans- 
mitter to  emit  a  desired  wave  length,  or  a  receiver  to 
respond  best  to  a  desired  wave  length. 

Interference.  When  two  or  more  stations  are 
sending  on  the  same  or  nearly  the  same  wave  length, 
in  a  receiver  "tuned"  for  one,  the  operator  will  hear 
the  several  simultaneously,  making  the  desired  station 
difficult  to  pick  out. 

Static.  Atmospheric  disturbances  sometimes 
directly  traceable  to  thunderstorms,  which  produce  loud 
crackling  and  hissing  noises  in  the  receiver,  sometimes 
loud  enough  to  prohibit  communication  by  "drowning 
out"  the  desired  signal.  Static  occurs  more  frequently 
in  summer  than  in  winter  and  is  usually  more  intense 
in  the  tropics  than  in  the  temperate  zones. 
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Transmitters.  There  arc  two  major  types  of 
radio  transmitters — Group  and  Continuous  Wave. 

The  Group  transmitters  include  all  the  various  types 
of  spark  set  (500  cycle.  Quenched,  Impact,  Impulse, 
Shock,  Rotary-synchronous,  Rotary-non-synchronous, 
Plain  Spark  and  Buzzer  Sets). 

The  Continuous  Wave  apparatus  (Undamped  Wave) 
includes  the  Arc,  Tube  (Pliotron  and  other  bulbs) 
and  High-frequency  Alternator. 

The  fundamental  difference  between  these  two  types 
of  apparatus  is  that  the  Group  transmitter  sends  out 
energy  in  groups  of  waves — the  groups  occurring  at 
a  frequency  of,  say,  1,000  a  second,  so  as  to  produce^ 
an  audible  note.  This  frequency  is  often  that  of  the 
alternator  used  to  generate  the  alternating  current, 
which  is  stepped  up  to  a  higher  potential  by  a  trans- 
former and  is  used  to  produce  the  spark.  Hence  the 
terms  "500  cycle  quenched  set,"  "240  cycle  synchronous 
set,"  etc. 

The  Continuous  Wave  Set,  throughout  the  time  that 
the  key  is  depressed,  sends  out  its  energy  in  an  un- 
interrupted train  of  waves  which  has  no  note  of  its 
own.  In  this  case  the  note  is  usually  produced  at  the 
receiver,  cither  by  ''chopping"  the  waves  into  audible 
groups  by  making  and  breaking  some  part  of  the  cir- 
cuit periodically,  or  by  combining  a  local  vibration  of 
slightly  different  frequency  with  the  incoming  wave 
so  as  to  produce  **beats"  at  an  audible  rate. 

The  various  types  of  Group  transmitter  or  Spark 
set  have  almost  invariably  a  common  feature;  namely, 
two  circuits — one  in  which  the  spark  takes  place,  and 
the  other  the  antenna  circuit,  from  which  the  waves 
are  radiated.  Alternating  current  is  used  (hence  the 
necessity  of  a  motor  generator  on  shipboard  where 
direct  current  only  is  supplied),  and,  through  a  trans- 
former which  raises  the  potential,  it  charges  a  con- 
denser in  the  spark  gap  circuit  or  "Primary"  to  a 
sufficiently  high  value  to  cause  a  spark  to  jump  across 
the  gap.  The  primary  circuit  during  the  sparking  in 
the  gap  transfers  its  energy  to  the  "secondary"  or 
antenna  circuit.  The  method  in  which  this  transfer 
occurs  differentiates  the  spark  transmitter  into  various 
types.  In  the  plain  open  spark  gap  and  its  variations, 
the  rotary-non-synchronous  and  the  rotary-synchro- 
nous, the  current  of  the  spark  consist  of  a  long  series 
of  alternately  increasing  and  diminishing  oscillations. 

This  gap  circuit  is  electromagnetically  coupled  to 
the  antenna  circuit.  The  energy  is  first  increasing  in 
the  antenna  circuit  and  decreasing  in  the  gap  circuit, 
then  vice  versa.  The  two  are  coupled  together  and 
oscillate  together.  This  has  the  disadvantage  that 
there  is  a  great  deal  of  energy  used  up  in  the  resist- 
ance of  the  spark  gap  and  its  circuit.  It  is  as  if  two 
pendulums,  A  (the  Primary  or  gap  circuit)  and  B 
(the  Secondary  or  antenna  circuit)  were  connected 
together  by  a  string.  We  make  B  swing  by  swinging 
A.  We  are  only  interested  in  making  B  swing  as  long 
and  hard  as  possible  with  the  least  possible  application 
of  energy  to  A.  It  stands  to  reason  that  if  they  are 
tied  together,  B  has  to  overcome  both  its  friction  and 
the  friction  of  A. 

The  "Quenched  Spark"  to  a  great  e.xtent  overcomes 
this  difficulty.  Owing  to  the  design  of  the  gap  (a 
series  of  slightly  separated  flat  plates)  the  spark  is 
cooled  rapidly,  and  after  a  few  oscillations  ceases, 
leaving  the  secondary  circuit  to  oscillate  freely  by 
itself.  It  is  as  if  in  our  pendulum  experiment  we  give 
A  two  or  three  vigorous  swings  and  then  cut  the 
string  connecting  it  with  B.  leaving  B  to  swing  alone. 


The  "Impact"  (''Impulse"  or  "Shock")  transmitter 
carries  this  one  step  further — to  the  limit,  in  fact.  The 
spark  is  nor  an  oscillation  at  all,  but  a  one-directional 
discharge,  during  which  most  of  the  energy  in  the  gap 
circuit  is  transferred  to  the  antenna.  It  is  almost  as 
if  the  A  pendulum  was  removed  and  the  B  pendulum 
struck  a  blow  with  a  hammer. 

There  is,  in  practice,  little  difference  in  the  ef- 
ficiency of  the  last  two  methods.  The  advantage 
claimed  for  the  Impact  type  is  that  the  two  circuits 
do  not  at  any  time  oscillate  together  and  therefore  do 
not  have  to  be  carefully  tuned  together,  thus  simplify- 
ing the  adjustment  of  the  apparatus.  Certain  trans- 
mitters of  this  type  use  a  great  many  small  sparks  to 
produce  each  group  of  waves,  instead  of  one  large 
discharge.  This  may,  in  a  sense,  be  likened  to  a  12- 
cylinder  engine  compared  to  a  single  cylinder  of  the 
same  power.   The  maximum  strain  on  any  part  is  less. 

The  various  types  of  continuous  wave  apparatus  may 
be  described  briefly  as  follows : 

Page  1076. 

The  Arc  consists  of  a  large  electric  arc  supplied 
by  a  500  volt  DC  generator.  Its  poles  are  also  con- 
nected to  the  antenna  and  ground.  The  current  in- 
stead of  flowing  across  the  arc  in  the  usual  manner 
alternately  flows  up  into  the  antenna  and  then  down 
through  the  arc,  keeping  the  antenna  in  a  constant 
state  of  oscillation.  To  function  properly  the  arc  must 
be  water-cooled  and  one  of  the  Y^oles  rotated.  It  must 
be  in  an  airtight  chamber  into  which  alcohol  is  dripped 
and  in  a  strong  magnetic  field.  The  arc  is  at  present 
only  used  in  the  larger  powers  of  15  KW  or  more, 
principally  on  naval  ship  and  shore  stations. 

The  Tube  Set  which  still  might  be  said  to  be 
in  the  experimental  stage  consists  of  one  or  more 
exhausted  elass  bulbs,  resembling  incandescent  lights, 
but  containing  two  elements  in  addition  to  the  fila- 
ment called  the  plate  and  grid.  When  connected  in 
one  of  several  ways,  continuous  oscillations  are  pro- 
duced. 

The  High  Frequency  Alternator  is  now  used  only 
in  the  largest  powers.  It  consists  of  a  special  design 
of  alternator  with  such  a  large  number  of  poles,  and 
run  at  such  high  speed  that  continuous  oscillations  are 
generated  at  a  high  enough  frequency  (30,0(X)  cycles 
per  second,  or  more)  to  use  directly  in  the  antenna. 
The  "Frequency  Changer"  is  a  variation  of  this  latter 
method  in  which  a  fairly  high  frequency  is  generated 
(say,  10,0(X)  cycles),  and  doubled  or  quadrupled  by 
means  of  a  special  series  of  transformers  having  a 
direct  current  wmding  in  addition  to  the  usual  wind- 
ings. 

At  present  only  "group  transmitters"  are  used  to 
any  extent  on  merchant  ships;  and  most  merchant 
ships  are  not  provided  with  any  means  of  "chopping" 
or  producing  local  oscillations  for  beats,  so  are  not  in 
any  way  equipped  for  reception  of  continuous  waves. 
It  is  thought  by  many  that  continuous  waves  eventually 
will  be  universally  used,  but  there  are  many  problems 
in  this  connection  still  unsolved. 

For  instance,  if  "chopping"  is  used  (which  is  an 
extremely  inefficient  method,  as  half  the  time  when 
the  circuit  is  open  no  energy  is  being  received),  all 
signals  will  have  exactly  the  same  frequency  and 
quality  of  note,  so  that  an  interfering  signal  will 
sound  exactly  like  the  desired  signal. 

If  beat  reception  is  used,  the  notes  may  be  different, 
but  the  quality  is  always  the  same.  Two  "spark"  set* 
may  have  exactly  the  same  number  of  groups  per 
second;  i.  e.,  the  same  tone — but  may  differ  enough  :n 
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quality  so  that  the  desired  one  may  be  picked  out  in 
the  same  manner  that  a  given  note  on  a  violin  may  be 
told  from  the  same  note  on  a  flute;  so  that  the  spark 
set  may  be  said  to  have  three  variables  which  may  be 
used  in  eliminating  interference,  namely,  note,  quality 
of  note  and  wav«  length,  while  the  continuous  wave 
set  has  but  note  and  wave  length. 

Radio  Compass.    See  Compass,  Radio. 

Radio  Room.   A  room  used  for  sending  and  receiving 
wireless  messages.    It  should  be  as  sound-proof  as 
possible,  with  a  closely-fitted  door,  so  that  noises  will 
not  confuse  the  operator. 
Page  1077. 

Radio  Telephone.  The  radio  telephone  is  yet  in  its 
infancy.  At  present  it  has  in  general  a  short  range 
and  is  somewhat  complicated.  It  consists  briefly  of  a 
continuous  wave  set,  in  which  the  strength  of  the 
oscillations  is  modified  by  the  voice  in  a  manner  simi- 
lar to  that  in  which  the  direct  current  is  modified  in 
an  ordinary  telephone  line.  It  would  seem  on  first 
thought  that  the  telephone  would  possess  the  marked 
advantage  of  not  requiring  the  services  of  a  skilled 
telegrapher.  It  must  be  remembered,  however,  that 
unless  all  ship  and  shore  stations  with  which  it  is 
desired  to  hold  communication  are  likewise  equipped 
they  will  answer  by  telegraph  in  the  International 
Morse,  which  will  require  a  telegrapher  to  translate. 
The  telephone  is  iilso  somewhat  more  subject  to  in- 
terference if  several  stations  are  working  simultane- 
ously in  one  wave  length.  It  is  a  well-known  fact 
that  a  telegrapher  can  pick  out  his  sounder  and  copy 
it  through  the  noise  of  a  dozen  others,  but  it  would 
be  more  than  difiicult  to  understand  a  telephone  con- 
versation with  one  person  if  a  dozen  others  were  talk- 
ing on  the  same  line.  This  fault  will  undoubtedly  be 
eliminated  eventually  by  further  progress  in  the  art. 

Receivers.  The  receiver  consists  of  an  antenna 
circuit  capable  of  being  tuned  to  any  desired  wave 
length  within  certain  limits,  called  in  this  case  the 
Primary;  and  an  electromagnetically  coupled  circuit, 
the  Secondary,  containing  one  of  the  various  forms 
of  Detector,  a  device  whose  purpose  is  to  convert  the 
high  frequency  oscillations  induced  in  it  from  the 
antenna  into  a  form  of  current  which  will  cause  a 
sound  in  the  telephone  receivers  worn  by  the  operator. 
The  oscillating  currents  in  this  circuit  reverse  direc- 
tion so  rapidly  that  they  cannot  affect  the  diaphragm 
of  the  telephone  receiver — it  cannot  follow  sufficiently 
fast,  and  even  if  it  could,  the  sound  produced  would 
be  of  a  pitch  far  too  high  to  affect  the  human  ear. 
This  difficulty  is  overcome  by  the  Detector,  which  is 
invariably  some  form  of  rectifier — a  device  which  al- 
lows current  to  flow  easily  through  it  in  one  direction, 
but  offers  a  high  resistance  in  the  other,  causing  the 
current  to  flow  through  the  telephones  instead.  This 
results  in  a  quantity  of  small  impulses  being  given 
the  diaphragm  in  one  direction  which  is  in  effect  one 
large  impulse,  so  that  each  group  of  oscillations  pro- 
duces one  pulse  in  the  telephones.  If  there  are  1,000 
groups  per  second,  a  500  cycle  note  is  heard. 

There  are  only  two  forms  of  detector  in  common 
use  today;  the  Crystal  Detector,  consisting  of  one  of 
several  crystalline  materials  having  the  property  of 
conducting  practically  in  one  direction  only,  held  in 
some  kind  of  clamp;  and  the  Audion  ("Three  Ele- 
ment Vacuum  Tube"),  consisting  of  an  exhaiJStct^ 
glass  bulb  containing  a  hot  filament  and  two  other 
electrodes.    The  current  is  carried  in  minute  chaT^^^ 


thrown  off  from  the  incandescent  filament,  and  they 
flow  in  one  direction  only.  The  Crystal  Detector  is 
exceedingly  simple,  requiring  no  auxiliary  apparatus. 
The  Audion  is  somewhat  more .  sensitive,  but  requires 
a  rheostat  to  control  the  filament  current,  and  two 
storage  batteries.  The  Audion  may  be  made  to  oscil- 
late in  a  manner  similar  to  the  Tube  Transmitter,  so 
as  to  receive  continuous  waves  by  the  production  of 
beats.  With  a  Crystal  it  is  necessary  to  use  some 
form  of  Chopper  (or  "Tikker"). 

The  Wave  Meter  is  simply  a  circuit  capable  of  be- 
ing tuned  to  any  wave  length  within  a  certain  range, 
and  its  adjusting  handle  and  scale  calibrated  to  read 
directly  in  wave  length.  Some  indicating  device  i» 
usually  included,  so  that  if  placed  near  a  transmitter 
that  is  in  operation  and  adjusted  to  maximum  re- 
sponse, the  wave  length  of  the  transmitter  may  be. 
read  from  the  scale  directly,  or  by  means  of  a  curve. 
Radius  of  Gyration.  If  M  be  the  mass  of  a  system, 
such  as  a  ship,  and  K  be  such  a  quantity  that  MK"  is 
the  moment  of  inertia  about  a  given  straight  line;  K 
is  called  the  "Radius^  of  Gyration"  of  the  system  about 
that  line. 

Page  163. 

Raft.  A  quantity  of  timber,  lumber,  etc.,  secured  to- 
gether by  means  of  ropes,  chains  or  rods  in  order  to 
permit  of  its  being  floated  by  water  to  its  destination. 

Raft  Body.  That  horizontal  slice  or  zone  of  the  huli 
of  a  first-class  naval  vessel  which  is  located  at  and 
immediately  above  the  vessel's  designed  load  water- 
line.  In  United  States  Naval  practice  the  top  of  this 
zone  or  slice  is  formed  by  the  protective  deck  and  its 
bottom  by  the  splinter  deck.  Its  sides  and  ends  are 
protected  by  means  of  the  main  side  and  transverse 
arm  or  belt,  respectively.  The  space  within  that  por- 
tion is  closely  subdivided  by  heavy  watertight  bulk- 
heads. The  principal  object  in  the  above  construction 
is  the  maintenance  of  the  ship's  stability  and  floatability 
even  when  damaged. 

Raft,  Life.   See  Life  Raft. 

Raft  Port.   See  Port,  Bow  or  Stern. 

Rail.  Channel  bars,  shapes  or  flat  pieces  of  wood  fitted 
at;^  the  top  of  bulwark  plating  or  at  the  top  of  rail 
stanchions.  Also  applied  to  the  tiers  of  guard  rods 
running  between  the  top  rail  and  the  deck. 

Rail,  Brest.  The  top  rail  running  athwartship  on  a 
l)ridii:e.  the  "after  end  of  a  forecastle  deck  or  the  fore 
end  of  the  poop  deck. 

Rail,  Hand.  A  term  applied  to  a  rail  fitted  along  the 
side  of  a  ladder  or  a  companion  way. 

Rail,  Main.  The  top  rail  running  along  the  top  of  the 
bulwark  or  rail  stanchions  on  the  upper  or  weather 
deck. 

Rail,  Poop.  A  term  applied  to  the  rail  around  the  top 
of  the  bulwark  or  rail  stanchions  on  the  poop  deck. 

Rail  Stanchions.  Steel  or  wood  stanchions  that  serve 
as  fence  posts  for  the  guard  railing  or  ropes  enclosing 
the  decks,  bridge,  forecastle,  etc..  of  a  vessel.  They 
are  spaced  at  approximately  equal  distances  and  are 
fitted  permanently  or  removable  as  the  requirements 
demand. 

Rail,  Topgallant  or  Monkey.  The  rail  running  along 
the  top  of  a  topgallant  or  upper  extension  of  the 
bulwark. 

Railway,  Marine.   See  Dry  Dock,  Railway. 
Raised  Quarter  Deck.   See  Deck,  Raised  Quarter. 
Raising  Iron.    A  tool  used  by  calkers  to  remove  dirt 
from  a  seam  preparatory  to  calking. 
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Rake.  A  term  applied  to  the  inclination  from  the 
vertical  of  a  mast,  smoke  stack,  stem  post,  etc.  For 
example,  in  a  vessel  with  two  masts  and  a  smoke 
Slack  lying  between  them,  the  foremast  may  be  given 
a  rake  of  one-half  of  an  inch  to  the  foot  aft;  the 
smoke  stack  five-eighths  of  an  inch  to  the  foot  aft, 
and  the  main  mast  a  rake  of  three-quarters  of  an 
inch  to  the  foot  aft.  It  is  claimed  that  by  giving  the 
slack  and  main  mast  the  increased  rake,  mentioned 
alK)ve,  that  the  masts  and  stack  will  appear  parallel 
at  a  distance.  If  the  stem  is  not  given  a  rake  forward 
it  will  appear  to  the  eye  to  slant  backward. 

Rally.  Men  uniting  in  driving  wedges  when  launching 
a  vessel. 

Ram.  A  forward,  strongly  constructed,  underwater 
projection  of  the  stem  post.  They  were  until  recently 
fitted  on  most  warships.  On  account  of  the  severity 
of  the  stresses  set  up  by  the  shocks  of  a  collision 
and  also  on  account  of  the  fact  that  action  between 
warships  is  generally  conducted  at  long  range,  the 
ram  as  a  means  of  offence  is  becoming  less  used. 

The  bulbous  shape,  although  not  projecting  forward, 
is  still  retained  at  the  bottom  of  the  stern  post  on 
American  warships. 

A  name  given  to  a  vessel  that  is  designed  for  the 
purpose  of  sinking  vessels  by  head  on  collision  or  for 
ice  breaking. 

Range,  Galley.   The  stove,  situated  in  the  galley,  which 
is  usfd  to  cook  the  meals.   The  heat  may  be  generated 
by  coal,  fuel  oil  or  electricity. 
Pages  1095,  1096,  1098. 
Range  Lights.    See  Lights,  Range. 
Ratchet  Drill.    A  hand  tool  in  which  a  drill  is  rotated 
by  a  lever  and  ratchet. 
Page  772. 

Ratchet  Socket  Wrench.  See  Wrench,  Ratchet  Socket. 
Ratchet  Stud  Driver.   A  hand  tool  by  which  studs  may 
be  set  or  removed  by  a  lever  and  ratchet. 
Page  772. 

Ratchet  WheeL  A  term  applied  to  a  wheel  fitted  to  a 
revolving  mechanism,  having  sharp  angular  teeth  for 
the  purpose  of  engaging  a  pawl  and  thus  preventing 
recoil. 

They  arc  usually  litted  on  capstans,  winches,  and 
windlasses. 

Rate.  The  class  in  which  a  vessel  is  placed.  In  the 
merchant  service  rating  is  based  upon  the  character 
of  material  and  the  construction.  In  the  naval  service 
the  displacement,  number  of  guns,  protection,  speed, 
etc.,  are  the  determining  factors. 

The  process  oi  determining  the  error  of  a  ship's 
chronometer  relative  to  true  time. 

Ratline  Stuff.  A  right  handed,  three  stranded  small 
stuff  of  usually  four  to  eight  threads  to  the  strand 
making  "12-thrcad,"  "15-thread,"  etc.,  ratline  stuff. 

Ratlines.    Short  lengths  of  ratline  stuff  secured  to  the 
shrouds  parallel  to  the  waterline.    These  serve  the 
purpose  of  latter  rungs  for  the  crew  in  ascending  or 
descending. 
Pages  825,  826. 

Rave  Hook.  A  thin  hood  shaped  tool  used  by  calkers 
to  remove  old  oakum  threads  from  seams. 

Reamer.  A  term  applied  to  a  rotary  cutter  used  in 
enlarging  punched  and  drilled  holes. 

Reamers.  Workmen  who  operate  a  tool,  usually  power 
driven,  so  shaped  as  to  enlarge  holes  already  punched 
or  drilled.   Where  the  holes  arc  unfair  they  cut  away 


the  overlapping  material  so  bolts  or  rivets  may  be 
inserted. 

Reaming.  A  term  applied  to  the  operation  of  enlarg- 
ing a  punched  or  drilled  hole  by  a  rotary  cutter  called 
a  reamer.  This  operation  is  particularly  necessary 
where  the  corresponding  rivet  holes  in  parts  of  the 
structure  to  be  connected  are  not  fair.  Due  to  the 
curvature  of  a  ^hip  and  the  stretching  necessary  in 
bringing  the  plates  and  shapes  into  position  many  of 
the  rivet  holes  overlap  each  other. 

Recess  Bulkhead.   See  Bulkhead,  Recess. 

Recess,  Tunnel.    See  Tunnel  Recess. 

Reciprocating  Engine.   See  Engine,  Reciproc.vting. 

Reciprocating  Pump.    See  Pump,  Reciprocating. 

Reclosing  Battery  Charging  Switch.  See  Switch,  Auto- 
matic Rkclosing  Battery  Charging. 

Reclosing  Circuit  Breaker.  See  Circuit  Breaker,  Au- 
tomatic Reclosing. 

Rectifier,  Mercury  Vapor.  An  electrical  device  for 
changing  alternating  current  tu  direct  current. 

Red  Lead.    See  Paint. 

Red  Leaders.  Painters  who  paint  faying  surfaces  with 
red  lead  paint  before  they  arc  placed  together.  Also 
painters  who  apply  the  cuats  of  red  lead  paint  to  the 
structure  while  it  is  being  erected  in  order  to  protect 
it  from  the  weather. 

Reducer.  A  pipe  coupling  liaving  one  end  larger  in 
diameter  than  the  other.  Tlicy  arc  either  fitted  with 
inside  threads  or  with  flMiges. 

Reducing  Valve.    See  Valve.  Reduhng. 

Reducticn  Gearing.  Generally  applied  to  gearing  de- 
signed for  use  with  marine  steam  turbines.  When  so 
fitted  its  purpose  is  to  stej)  dnwn  (Tom  the  turbine 
speed  to  a  .speed  suitable  for  the  ship's  propellers. 

In  order  to  develop  proper  efficiency  the  rotor  of 
the  steam  turlnne  must  turn  at  a  high  number  of  revo- 
lutions. On  the  other  hand,  the  screw  propeller 
driving  a  vessel  develops  reasonable  efficiency  only 
when  operating  at  a  relatively  low  number  of  revclu- 
tions  per  minute. 

The  above  conditions  {or  efficiency  can  be  realized 
only  by  the  introduction  of  some  form  of  rednct.on 
gearing. 

The  principal  forms  of  reduction  gearing  are: 
Hydraulic,  Klrctrical.  and  Mechanical. 

As  comuK'nly  used,  the  term  reduction  gearing  more 
often  designates  the  mechanical  lype  than  either  of 
the  other  two. 

In  this  type  one  or  more  pinions  on  the  turbine 
shafting  engage  a  gear  wheel  or  wheels  on  the  pro- 
peller shafting,  thereby  transmitting  the  power  of  the 
turbines  to  the  propeller  shafting. 

Very  high  efficiency  may  be  expected  from  this  type, 
provided  care  is  exercised  in  the  design  and  cutting 
o{  the  pinion  and  gear  teeih  and  in  proper  alignment 
and  lubrication. 

Pages  921.  931.  932.  960.  961.  Plate  XIV. 
Reef.  To  reduce  sail  spread  or  area  by  rolling  or  fold- 
ing that  portion  adjacent  to  a  yard  or  boom  and  mak- 
ing it  fast  thereto  In  square  sails  this  reduction  is 
made  In  the  head,  while  in  fore-and-aft  sails  it  is  done 
in  the  foot. 

Reef  Points.    Short  lengths  of  cordage  fitted  at  equal 
distances  apart  on  the  reef  bands  of  sails  for  tying  up 
the  sail  in  reefing. 
Sometimes  referred  to  as  nettles. 

Reef  Tackles.  Tackles  used  for  hauling  the  leeches  of 
stiuare  sails  up'tcr  the  yards  and  out  in  reefing.  The 
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upper  blocks  are  secured  under  the  ends  of  the  yard- 
arms,  the  lower  blocks  to  the  reef  tackle  cringles  on 
the  leech  ropes  of  the  sails  at  the  upper  ends  of  the 
reef  lacklc  patches.  The  falls  are  led  to  the  deck 
and  when  hauled  on,  the  upper  part  of  the  leeches  are 
slacked  for  passing  the  earrings  and  rousing  the 
cringles  to  the  yards. 

Reel,  Hawser.    See  Hawser  Reel. 

Reeled  Riveting.   See  Riveting,  Staggered. 

Reem.  To  open  the  seams  of  the  planking  by  means  of 
a  reaming  iron  that  the  oakum  may  be  more  readily 
driven  in. 

Reeming  Iron.  A  chisel  shaped  tool  used  by  calkers 
to  open  up  seams  so  that  threads  of  oakum  may  be 
driven  into  them. 

Reeving.  The  act  of  passing  a  rope  or  chain  through 
an  aperture  as  a  rope  through  a  block,  dead-eye,  bull's 
eye,  etc.,  or  a  lacing  through  an  eyelet. 

Refined  Bar  Iron.    Described  under  Steel  and  Iron. 

Reflector,  Cargo.   A  reflector  for  electric  lights  suitable 
for  illumin  it'-nu:  carjj^o  ht  lds. 
Pages  947,  1074. 

Refrigerating  Machine  Foundation.  A  term  applied  to 
a  seating  prepared  for  a  refrigerating  machine.  This 
seating  may  be  built  up  from  the  deck  or  the  deck 
may  he  reinforced  by  thicker  or  extra  plates  and 
shapes. 

Refrigeration.  The  American  Bureau  of  Shipping  re- 
quires that  the  machine  room  is  to  be  efficiently  ven- 
tilated and  drained;  it  is  to  be  effectively  separated 
from  the  insulated  spaces  by  watertight  plating. 

The  insulation  of  the  containing  walls  and  floors  and 
all  metal  which  might  otherwise  come  in  contact  with 
the  cargo  is  to  be  complete  and  the  insulating  material 
in  thoroughly  efficient  condition.  Full  particulars  of 
the  nature  and  construction  of  the  insulation  arc  to  be 
reported  to  the  Bureau's  Committee  and  approved. 

All  pipes,  trunks,  etc.,  in  insulated  spaces  arc  to  be 
well  placed,  secured  and  protected  from  risk  of  dam- 
age from  cargo.  All  bilge  suction,  sounding  and  air 
pipes  which  pass  through  insulated  spaces  are  to  be 
properly  insulated,  and  bilge  suctions  from  the  engine 
room  are  to  be  fitted  with  non-return  valves. 

All  thermometer  tube  flanges  and  covers  are  to  be  of 
brass  and  arranged  so  that  water  cannot  enter  and 
freeze  in  the  tubes. 

Sluice  valves  should  not  be  fitted  in  bulkheads  of 
insulated  spaces,  and  if  fitted  are  to  have  brass  non- 
rcturn  valves  and  are  to  be  accessible  at  all  times. 

Provision  is  to  be  made  for  the  ready  examination 
of  the  bilges,  rose  boxes,  etc.,  and  it  is  recommended 
that  the  bottoms,  sides  and  coamings  of  all  hatches 
and  limbers  be  varnished. 

Cargo  battens  are  to  be  fastened  to  the  sides  and 
bottom  of  all  insulated  cargo  spaces  before  shipping 
the  cargo  to  be  refrigerated.  The  battens  on  the  bot- 
tom are  to  l)e  at  least  2"  by  2",  and  those  on  the  sides 
by  2"  by  Wj",  while  their  spacing  is  to  be  about  12". 

The  refrigerating  machinery  is  to  be  of  approved 
construction  and  of  sufficient  power  to  maintain  the 
required  temperature  in  the  cargo  spaces  when  in 
tropical  climates  and  with  the  machines  running  18 
hours  per  day.  Duplex  or  duplicate  machines  are  to 
be  fitted  where  the  refrigerated  spaces  have  a  greater 
capacity  than  70.000  cubic  feet.  Upon  completion  the 
machinery  is  to  be  tested  under  working  conditions, 
the  time  and  fall  of  temperature  being  noted.  After 
the  spaces  are  considered  to  be  properly  refrigerate^^ 
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the  machinery  should  be  slopped  for  at  least  two  hours, 
or  two  and  a  half  hours  with  a  brine  installation,  ajid 
a  note  taken  of  the  rise  in  temperature  at  the  end  o| 
the  period  of  stoppage. 

Spare  gear  is  to  be  supplied  in  accordance  with  the 
following  list,  and  is  to  be  stowed  where  readily  ac- 
cessible. Where  two  sections  or  compartments  are 
each  cooled  by  machines  of  the  same  pattern  only  one 
set  of  spare  gear  will  be  required.  Where  two  ma- 
chines are  fitted,  each  being  capable  of  keeping  the 
whole  of  the  refrigerated  spaces  at  the  required  tem- 
perature in  tropical  climates,  when  running  18  hours 
per  day,  no  spare  parts  will  be  required,  provided  all 
similar  parts  are  interchangeable. 

Pages  684,  685,  686,  687,  1026,  1027,  1028,  1029.  Plate 
XIV. 

(a)  Where  one  Single  Dry  Air  Machine  is  fitted: 

1  Crank-shaft,  complete,  with  eccentric  sheaves,  or  1 

half  shaft  where  interchangeable. 
1  Cover  of  each  pattern  for  steam  and  air  cylinders. 
1  Piston,  complete,  of  each  pattern  for  steam  and 

air  cylinders. 

1  Piston  rod  of  each  pattern,  with  nuts,  for  steam 

and  air  cylinders. 
1  Eccentric  strap  and  rod,  complete,  of  each  pattern. 
1  Slide  valve  spindle  and  nuts  of  each  pattern. 
Main  and  cut-off  valves  for  each  steam  cylinder. 
Valve  face,  with  pins,  of  each  pattern,  for  steam  and 

air  cylinders. 
1  Air  pump  bucket  and  rod,  complete. 
1  Circulating  pump  bucket  and  rod,  complete. 

1  Pair  main-bearing  bushes,  complete. 

2  Maih-bearing  bolts. 

1  Set  of  piston  rod  and  connecting  rod  bolts  and 
bushes. 

1  Full  set  of  valves  and  seats  for  air  compressor. 
1  Set  inlet  and  outlet  valves  for  air  expansion  cylin- 
der. 

1  Set  of  valves  for  air,  circulating,  and  feed  pumps. 
1  Set  of  escape  valve  springs. 
40  of  each — Suction,  delivery,  and  buffer  springs. 
6  Tul)es  and  24  ferrules  for  condenser. 
6  Tubes  for  cooler. 
1  of  each  kind  of  pressure  gage.  . 
A  supply  of  assorted  bolts,  nuts,  studs,  packings, 
joint  rings,  compressor  rings,  and  leathers. 

(b)  Where  one  Duplex  or  two  Single  Dry  Air 
Machines  are  fitted: 

1  Cover  of  each  pattern  for  air  compression  and 
expansion  cylinders. 

1  Piston,  complete,  of  each  pattern  for  air  com- 
pression and  expansion  cylinders. 

1  Piston  rod  of  each  pattern,  with  nuts,  for  steam 
and  air  cylinders. 

1  Slide  valve  and  valve  face,  with  pins,  for  H.P. 
steam  cylinder. 

1  Set  of  piston  rings,  etc.,  for  each  steam  cylinder. 

1  Slide  valve  spindle  and  nuts  of  each  pattern. 

14  Set  inlet  and  outlet  valves  and  seats  for  air  com- 
pressors. 

J/2  Set  inlet  and  outlet  valves  for  air  expansion  cylin- 
der. 

1  Valve  face,  with  pins,  for  air  expansion  cylinder. 
1  Eccentric  strap  of  each  pattern. 
1  Air  pump  bucket  and  rod,  complete. 
1  Circulating  pump  bucket  and  rod,  complete. 
1  Set  of  piston  rod  and  connecting  rod  bolts  and 
bushes. 


REF 


SHIPBUILDING  CYCLOPEDIA 


REP 


2  Main-bearing  bolts. 

1  Set  of  valves  for  air,  circulating,  and  feed  pumps. 
1  Set  of  escape  valve  springs. 
30  of  each — Suction,  delivery,  and  buffer  springs. 
6  Tubes  and  24  ferrules  for  condenser. 
6  Tubes  for  cooler. 
1  of  each  kind  of  pressure  gage. 
A  supply  of  assorted  bolts,  nuts,  studs,  packings,  joint 
rings,  compressor  rings,  and  leathers. 

(c)  Where  one  Single  Ammonia  or  Carbonic- 
Anhydride  Compression  Machine  is  fitted: 

1  Crank  shaft,  complete,  with  eccentric  sheaves,  or  1 
half  shaft  where  interchangeable. 

1  Cover  of  each  pattern  for  compressors. 

1  Piston  and  rod  with  nuts,  complete,  of  each  pat- 
tern, for  steam  cylinders  and  compressors. 

1  Slide  valve  spindle  and  nuts  of  each  pattern. 

1  Pair  main-bearing  bushes,  complete. 

2  Main-bearing  bolts. 

1  Set  of  piston  rod  and  connecting  rod  bolts  and 
bushes. 

1  Eccentric  strap  and  rod,  complete,  of  each  pattern. 
Main  and  cut-off  valves  and  valve  face,  with  pins, 

for  steam  cylinder. 
1  Brine  pump  bucket  and  rod. 
1  Air  pump  bucket  and  rod. 
1  Circulating  pump  bucket  and  rod. 
1  Compressor  gland  and  packing,  complete. 
1  Set  compressor  suction  and  delivery  valves,  with 

springs  and  boxes,  complete. 
1  Set  of  valves  for  air,  circulating,  and  feed  pumps. 
1  Set  of  valves  and  springs  for  brine  pump. 
1  Crank  shaft  for  fan  engine. 
1  Piston  rod,  complete,  for  fan  engine. 
1  Set  of  top  and  bottom  end  bushes  and  bolts  for 

fan  engine. 
1  Set  piston  rings  for  fan  engine. 
1  of  each  pattern  of  Ammonia  or  CO2  valve  and  cock 

flange  and  fittings. 
Blocks  for  making  all  leather  packing. 
6  Tubes  and  24  ferrules  for  condenser. 
1  of  each  kind  of  pressure  gauge. 
Assorted  lengths  and  bends  of  piping,  together  with 

flanges,  couplings,  and  screwing  appliances. 
A  supply  of  assorted  bolts,  nuts,  studs,  packings, 

joint  rings,  compressor  rings,  and  leathers. 

(d)  Where  one  Duplex  or  two  Single  Ammonia 
or  Carbonic-Anhydride  Compression  Machines  are 
fitted : 

1  Piston  rod  with  nuts,  complete,  of  each  pattern. 

for  steam  cylinders  and  compressors. 
1  Slide  valve  and  valve  face,  with  pins,  for  H.P. 

steam  cylinder. 

1  Slide  valve  spindle  and  nuts  of  each  pattern. 

2  Main-bearing  bolts. 

1  Set  of  piston  rod  and  connecting  rod  bolts  and 
bushes. 

1  Set  of  piston  rings,  etc.,  for  each  steam  cylinder 

and  for  fan  engine. 
1  Set  of  piston  rings  or  packing  for  each  size  of 

compressor. 
1  Eccentric  strap  of  each  pattern. 
1  Air  pump  bucket  and  rod. 
1  Circulating  pump  bucket  and  rod. 
1  Brine  pump  bucket  and  rod. 
1.  Compressor  gland  and  packing,  complete. 
1  Compressor  suction  and   1   delivery  valve  with 

springs  and  box.  complete. 
1  Set  of  valves  for  air,  circulai'ng.  and  feed  pumps. 


1  Set  of  valves  and  springs  for  brine  pumps. 
1  Crank  shaft  for  fan  engine.  . 
1  Piston  rod,  complete,  for  fan  engine. 
1  Set  of  top  and  bottom  end  bolts  and  bushes  for 
fan  engine. 

1  of  each  pattern  of  Ammonia  or  CO3  valve  and 
cock,  flange,  and  fittings. 

Blocks  for  making  all  leather  packing. 

6  Tubes  and  24  ferrules  for  condenser. 

1  of  each  kind  of  pressure  gage. 

.\ssorted  lengths  and  bends  of  piping,  together  with 
flanges,  couplings,  and  screwing  appliances. 

A  supply  of  assorted  bolts,  nuts,  studs,  packings, 
joint  rings,  compressor  rings,  and  leathers. 

Brine  and  water  circulating  pumps  should  be  in 
duplicate,  or  there  should  be  independent  connec- 
tions to  auxiliary  pumps.  Spare  piston  rings, 
pump  valves  and  rods,  for  independent  pumps, 
should  be  carried. 

When  the  air,  circulating,  and  feed  pumps  are  all 
worked  by  one  independent  engine  and  there  are  no 
independent  connections  to  the  main  engine  pumps,  the 
following  additional  spare  gear  is  to  be  carried. 

r  Piston  rod,  complete,  of  each  pattern. 

1  Set  piston  rings  of  each  pattern  for  .steam  cylin- 
ders. 

1  Eccentric  strap  and  rod  of  each  pattern. 

1  Slide  valve  spindle,  complete,  of  each  pattern. 

1  Set  connecting  rod  and  crosshead  bolts  and  nuts. 

A  sufficient  supply  of  spare  liquid  and  calcium  chlo- 
ride is  to  be  carried  to  ensure  an  ample  margin  for  any 
leakage  in  the  refrigerating  plant  during  the  voyage. 

All  brine  regulating  valves  are  to  be  fitted  outside  the 
insulated  spaces  so  as  to  be  accessible  without  'enter- 
ing these  spaces. 

Before  the  Certificate  of  Survey  is  issued  all  the 
insulation  is  to  be  carefully  examined  and  tested  for 
dryness  and  fullness  and  all  test  holes  subsequently 
closed.  All  limbers  and  hatches  are  to  be  removed,  the 
limbers  cleared,  and  the  suctions,  sluices  and  sounding 
pipes  examined.  All  hatches,  trunks,  thermometer 
tubes,  ventilator  coamings,  and  deck  connections  are  to 
be  examined,  and  water-tight  doors  to  be  worked. 
Where  brine  may  escape  to  the  bilges,  the  cement  is  to 
be  examined  at  each  survey. 

It  is  recommended  that  the  machinery  be  examined 
and  tested  at  a  home  port,  before  the  cargo  is  fully 
discharged,  but  in  all  cases  all  parts  of  the  reirigerat- 
ing  machinery,  pumps,  steam  and  water  pipes,  con- 
densers, coolers,  coils  and  connections,  brine  pipes  and 
tanks  are  to  be  opened  out  and  examined,  and  the  con- 
densers, coolers,  coils  and  brine  pipes  tested  if  con- 
sidered necessary ;  in  the  case  of  condensers  containing 
iron  or  steel  coils,  the  coils  are  to  be  withdrawn  from 
the  casing  and  tested  at  intervals  of  not  more  than  four 
years ;  corroded  parts  should  be  tinned  or  otherwise 
made  good ;  the  coils  are  to  be  scraped,  cleaned  and 
painted  with  good  anti-corrosive  paint.  The  machin- 
ery is  to  be  afterwards  tested  under  working  condi- 
tions. 

A  further  survey  is  to  be  made  at  the  port  of  ship- 
ment of  the  cargo  to  be  refrigerated,  in  order  to  as- 
certain that  the  dunnage  battens  are  in  good  order, 
that  the  insulation  has  not  sustained  damage  since  the 
home  port  survey,  and  also  to  test  the  refrigerating 
machinery  under  working  conditions,  the  temperature 
in  the  holds  being  noted. 

At  ports  where  the  services  of  a  Surveyor  to  the 
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Society  are  not  available,  a  report  of  survey  by  a 
reliable,  practical  Surveyor  will  be  accepted  by  the 
Committee,  or  if  such  a  Surveyor  is  not  available, 
they  will  accept  a  report  of  survey  made  by  two  com- 
petent Engineers  of  the  Vessel. 

Refrigerator  Coils.    A  series  of  pipes  surrounding  the 
sides  of  a  retritrcrating  box  for  maintaining  a  low 
temperature. 
Pages  686,  687. 

Register  Breadth.   See  Breadth,  Register. 

Register  Depth.   See  Depth,  Register. 

Register  Length.   See  Length,  Register. 

Regulator  Valve.    See  Valve,  Regulator. 

Relay.  An  electrical  device  which  will  perform  a  cer- 
tain operation  in  one  electric  circuit  when  a  certain 
predetermined  condition  exists  in  another. 

Releasing  Gear.  This  gear  is  composed  of  specially 
constructed  hi)oks  attached  to  the  davit  heads  and  rods, 
chains  or  fittings  installed  in  lifeboats.  By  the  use  ot 
ihis  gear  both  ends  of  a  lifeboat  may  be  released  or 
picked  up  quickly  and  simultaneously. 
Page  820. 

Relief  Valve.   See  \^\LVE,  Relief. 

Relieving  Tackles.  Tackles  used  for  emergency  steer- 
ing in  case  of  accident  to  the  steering  gear  or  to  as- 
sist the  gear  in  heavy  weather.  The  tackles  are  se- 
cured to  the  head  of  the  tiller  or  to  the  cross  head,  the 
opposite  ends  being  made  fast  to  any  convenient  struc- 
ture as  a  bulkhead  or  deck. 

Render.  To  pass  through  an  aperture  freely,  as  a 
rope  through  the  swallow  or  mortise  of  a  block. 

Reserve  Buoyancy.  The  difference  between  the  amount 
a  vessel  would  displace  if  she  were  watertight  and 
totally  submerged,  and  the  amount  she  actually  does 
displace  at  her  designed  draft. 

Resistance,  Air.  That  part  of  a  ship's  total  resistance 
to  motion  which  is  due  to  the  above  water  portion  of 
the  vessel  moving  through  the  air. 

Resistance,  Bare  Hull.  The  sum  of  the  frictional  and 
residual  resistances  of  a  vessel's  hull  to  which  no  ap- 
pendages such  as  bilge  or  docking  keels,  struts,  spec- 
tacle frames,  rudders,  etc..  have  been  fitted. 

Resistance,  Center  of  Lateral.  That  point  through 
which  a  signal  force  could  act  producing  an  effect  equal 
to  the  total  lateral  resistance  of  the  vessel.  The  center 
oi  lateral  resistance  is  ordinarily  assumed  to  be  co- 
incident with  the  center  of  gravity  of  the  central 
immersed  longitudinal  plane. 

Resistance,  Eddy-Making.  Resistance  due  to  the  for- 
mation i.i  eddies  at  the  stern,  usually  resulting  from 
the  abrupt  terniinHti(  n  of  the  after  ends  of  waterlines, 
from  the  action  of  propellers  and  rudder,  and  from 
the  addition  to  ihe  hull  of  projections  such  as  struts, 
docking  keels,  etc. 

Resistance,  Electrical.  A  property  of  materials  which 
opposes  the  free  flow  of  an  electric  current  through 
them,  but  does  in  no  \yay  tend  to  cause  a  current 
in  the  opposite  direction  to  that  in  which  the  electric 
current  actually  moves. 

Resistance,  Frictional.  The  resistance  due  to  the  fric- 
tion of  the  water  upon  the  surface  of  the  ship  and  the 
ship's  appendages. 

Resistance,  Hollows  of.  Portions  of  the  curves  of 
resistance,  plotted  on  a  speed  base,  which  show  a  sag- 
ging tendency  as  compared  with  the  other  portions  of 
the  curves. 

For  the  sake  of  economy  in  power  and  fuel  it  is 
desirable  that  the  designed  speed  of  a  ship  he  such  as 


to  correspond  to  the  hollows  rather  than  the  humps  of 
the  resistance  curves. 

Resistance,  Lateral.  The  resistance  which  a  vessel 
offers  to  a  lateral  motion  of  translation  through  the 
*vater.  The  lateral  resistance  of  a  vessel  is  of  especial 
moment  in  sailing  ships,  and  it  is  for  the  purpose  of 
increasing  the  lateral  resistance  that  keels  and  center- 
boards  are  sometimes  fitted. 

Resistance,  Residuary.  The  total  resistance  less  the 
resistance  due. to  skin  friction,  is  termed  the  residuary 
resistance. 

Resistance,  Skin.  The  frictional  resistance  existing  be- 
tween the  shell  or  skin  of  a  ship  and  the  water  through 
which  she  is  progressing. 

Resistance,  Tow  Rope.  The  total  resistance  overcome 
in  towing  a  ship  or  model.  It  equals  the  sum  of  the 
frictional  resistance,  eddy  making  and  wave  making. 

Retaining  Strip,  Stern  Tube.  See  Stern  Tube  Retain- 
ing Strip. 

Reverse  Frame.    Sec  Frame  Reverse. 

Reversing.  The  act  of  turning  completely  about.  Used 
with  reference  to  either  motion  or  position. 

Reversing  Shaft.  A  threaded  shaft  actuated  by  the 
reversing  wheel  and  forming  part  of  the  reversing 
gear. 

'Reversing  Wheel.  A  hand  operated  wheel  by  means  ot 
which  the  reverse  gear  is  controlled.  It  is  located  in 
front  of  an  engine  and  easily  reached  from  the  starting 
platform. 

Revc^utum  Counter.  A  device  arranged  to  register 
automatically  and  sum  up  engine  revolutions.  In  prin- 
ciple, this  is  accomplished  by  the  transmission  at  each 
revolution  of  the  movement  of  a  suitable  engine  part 
to  an  ordinary  counter  built  up  of  a  series  oi  num- 
bered and  properly  engaging  discs. 
I'ages  1005.  1083.  1086.    Plate  LXI. 

Rheostat.  .\n  electrical  device  consisting  of  several 
resistances  of  different  values  arranged  so  that  they 
may  be  cut  in  or  out  of  an  electric  circuit. 

Ribband.  .\  painted  stripe  or  molding  around  a  vessel'- 
side.    Applied  for  decorative  purposes. 

Ribbands,  Fore-and-Aft.  Pieces  of  timber  arranged 
longitudinally  around  the  building  site  outlining  the 
form  of  the  ship  at  different  levels  and  having  the 
frame  stations  marked  on  them.  When  a  frame  is 
erected  it  bears  against  the  ribbands  which  hold  it 
in  its  correct  athwartship  position  and  by  setting  it  to 
the  ribband  frame  station  marks  it  assumes  its  proper 
fore  and  aft  position. 

Ribs.  .\  term  applied  to  the  transverse  frames  of  a 
boat  or  the  skeleton. 

Ride.  To  float  in  a  bouyant  manner  while  being  towed 
or  lying  at  anchor. 

Rider.  A  plate  or  girder  fixed  to  the  inner  side  of  the 
framing  at  the  center  line  for  extra  strength. 

Rider  Keelson.    See  Keelson,  Rider. 

Rider  Plate.  A  continuous  flat  plate  attached  to  the 
top  of  the  vertical  center  keelson,  to  the  top  of  the 
floors,  or  both. 

Ridge  Rope.   See  Rope,  Ridge. 

Rifle  and  Pistol  Racks.    A  wood  or  metal  case  with 

racks  for  holding  rifles  and  pistols. 
Rig.    As  applied  to  a  vessel,  the  method  according  to 

which  spars  and  sails  are  designed  and  fltted.  Rigs 

of  all  kinds  fall  into  one  of  two  classes,  viz. :  square 

or  fore-and-aft. 
Rigger.    A  workman  who  makes  up  the  standing  and 

running  rigging  from  cordage  and  fittings  and  fits 
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same  on  shipboard.  During  the  construction  of  a 
ship  riggers  have  charge  of  the  hoisting  in  place  of 
such  heavy  parts  as  the  stem  stern  post,  boilers,  en- 
gines, masts  and  spars. 

Rigging.    A  term  used  collectively  for  all  the  ropes 
and  chains  employed  to  support  and  work  the  masts, 
yards,  booms  and  sails  of  a  vessel. 
Pages  317  to  352,  597,  598. 

Rigging  Screws.   See  Screws,  Rigging. 

Rigging,  Steel  Wire.  The  standing  rigging  in  prac- 
tically its  entirety  as  well  as  a  large  part  of  the  run- 
ning rigging  on  modern  vessels.  The  use  of  hemp 
cordage  for  rigging  purposes  is  now  nearly  obsolete. 

Right  Rudder.  A  term  recently  adopted  in  the  Navy 
which  is  applied  to  the  operation  of  moving  the  rudder 
to  starboard  and  consequently  turning  the  bow  of  the 
ship  to  the  right. 

Righting  Arm,  Maximum.  The  maximum  length  of  the 
righting  arm  attained  by  any  given  vessel  with  a  given 
loading  when  heeled  from  the  upright  throughout  her 
entire  range  of  stability. 

Righting  Lever  or  Arm.  The  perpendicular  distance 
between  twQ  vertical  lines,  one  through  the  center  of 
gravity  and  one  through  the  center  of  buoyancy,  the 
ship  being  inclined  from  the  vertical.  If  the  relative . 
positions  of  the  center  of  gravity  and  center  of  buoy- 
ancy are  such  as  to  produce  a  righting  couple,  the 
lever  .is  positive  and  is  a  true  righting  lever.  If,  how- 
ever, the  couple  produced  tends  to  overturn  the  ves-  ' 
sel  this  righting  lever  becomes  negative  and  is  then 
more  properly  termed  an  upsetting  lever.  The  dis- 
placement of  the  vessel  multiplied  by  the  righting 
lever  equals  the  righting  moment.  At  small  angles 
of  inclination,  the  righting  arm  is  equal  to  the  meta- 
centric height  multiplied  by  the  sine  of  the  angle  of 
inclination. 

Righting  Moment.  The  product  of  the  displacement 
and  length  of  the  righting  arm.  The  displacement 
being  expressed  in  tons,  and  the  righting  arm  in  feet, 
the  righting  moment  is  therefore  given  in  foot-tons. 

Right-laid  Rope.   See  Rope,  Right-laid. 

Rimer.    See  Reamer. 

Riming.  See  Reaming. 

Ring  Bolt.   See  Bolt,  Ring. 

Rip  Saw.   See  Saw,  Rip. 

Rise  of  Floor.   See  Deadrise. 

Riser.   The  upright  board  of  a  stair. 

River  Steamer.  A  steam  driven  vessel  designed  for 
service  on  inland  waters.  Vessels  of  this  type  usually 
carry  both  passengers  and  cargo. 

For  use  on  deep  rivers,  sounds,  etc.,  large  vessels 
of  moderate  draft,  good  hull  free  board,  lofty  super- 
structures, and  either  paddle  or  screw  propulsion  are 
present  practice. 

River  Steamer,  Shallow  Draft.  For  shallow  rivers 
the  shallow  draft  type  with  small  hull  freeboard,  lofty 
superstructures,  and  either  stern  wheel  or  tunnel 
screw  is  used. 

Pages  458,  459.  460.  461,  462.  969.  Plates  XXVII. 
XXVIII. 

Rivet.  A  pin  used  tor  connecjting  two  or  more  pieces 
of  material  by  the  mearis  of  passing  it  through  a  hole 
drilled  or  punched  for  the  purpose  and  hammering 
down  one  or  both  ends.  Rivets  should  be  made  from 
high  grade  iron  or  mild  steel,  except  that  in  cases 
where  high  tensile  steel  parts  are  to  be  connected 
high  tensile  steel  rivets  are  generally  used.  Copper 
rivets  arc  used  for  various  minor  purposes.    In  the 
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shell  plating,  decking,  bulkheads  and  the  framing  of 
a  ship,  as  well  as  in  the  boilers,  the  joints  must  be 
very  firm  and  in  most  cases  watertight ;  therefore,  for 
this  reason,  and  because  of  the  fact  that  rivets 
diameter  or  over  can  be  more  efficiently  worked  while 
hot,  it  is  the  practice  to  heat  rivets  before  passing 
them  through  the  holes  and  to  hammer  the  points 
down  before  the  rivet  cools.  The  contraction  of  the 
rivet  due  to  cooling  will  aid  very  materially  in  pro- 
ducing the  firm  joint  desired. 

(Types  of  rivets  in  general  use) 


\  / 


Pan  Head 


— * 

Pan  Head 
Cone  Neck 


Button  Head  Button  Head 
Cone  Neck 


SQ. 


'^^^ — 

C's'k  Flat 
Head 


Cs'k  Raised 
Head 


Tap  Rivet 


Cs'k  Point      Liverpool      Hammered    Snap  Point 
Point  Point 


Countersunk  heads  should  be  used  where  flush  sur- 
faces are  required  and  where  rivet  head  calking  may 
be  necessary.  Countersunk  raised  heads  may  be  used 
where  a  flush  surface  is  not  required,  but  where  calk- 
ing may  be  necessary. 

Pan  and  button  heads  may  be  used  in  all  other 
cases.  The  button  head  is  considered  better  appear- 
ing where  finish  is  required. 

Straight  necked  rivets  should  be  used  where  the 
holes  are  drilled  and  cone  neck  rivets  where  the  holes 
are  punched. 

Countersunk  points  should  be  used  for  flush  sur- 
faces and  for  rivet  point  calking.  Care  should  be 
taken  that  the  points  are  not  hammered  down  below 
the  surface  of  the  bar  or  plate.  The  points  should 
have  a  very  slight  convex  surface.  Snap  points  and 
button  or  pan  heads  may  be  used  where  it  is  not 
necessary  to  have  a  flush  surface.  They  are  some- 
times used  in  st/ength  members  to  avoid  loss  of  ma- 
terial in  the  rivet  holes  due  to  countersinking. 

Hammered  points  are  used  largely  on  internal  work 
where  it  is  not  necessary  to  have  a  flush  surface.  For 
hand  riveting  they  are  the  easiest  to  clinch,  and  when 
of  the  proper  length  their  points  require  no  chipping. 
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Liverpool  points  are  used  in  light  plating  which  is 
not  subject  lo  a  high  head  of  water  where  a  connection 
stronger  than  the  countersunk  point  is  desired. 

Tap  or  screwed  rivets  are  used  to  connect  plates 
to  the  stern  post  boss  and  in  general  either  plates  of 
shapes  to  heavy  forgings  or  castings  where  a  through 
rivet  is  either  impossible  or  not  practical.  As  shown 
in  the  sketch,  the  tap  rivet  has  a  square  pin  on  the 
countersunk  head  which  is  used  for  screwing  up  and 
is  cut  or  burned  off  when  the  rivet  is  in  place.  They 
should  be  avoided  as  a  connection  to  a  thin  steel  plate 
because  of  the  small  grip  obtainable  in  the  thread. 

In  ordering  rivets  the  length  given  should  be  ex- 
clusive of  the  heads  in  all  cases  except  countersunk 
rivets  and  taps,  in  which  case  the  length  given  should 
be  lo  the  top  of  the  countersink.  Allow  the  thickness 
of  the  plates  to  be  connected  and  where  there  are 
more  than  two  thicknesses  allow  extra  for  each 
additional  thickness.  With  countersunk  rivets  allow 
the  diameter  of  the  rivet  for  the  point;  for  hammered 
points  allow  J^"  to  H"»  for  snap  points  allow 
more  than  the  diameter  of  the  rivet,  and  for  Liver- 
pool points  about 

Pages  778,  798. 

The  size  and  spacing  from  center  to  center  of 
rivets  as  required  by  the  American  Bureau  of  Ship- 
ping are  given  in  the  following  tables;  the  sizes 
given  are  the  diameters  of  the  finished  rivet  as  it  ' 
leaves  the  manufacturer. 

The  riveting  of  butts  and  scams  need  not  exceed  that 
required  for  the  table  thickness  of  plate,  in  cases  where 
thickness  has  been  increased  solely  on  account  of  the 
frame  spacing  being  greater  than  the  table  spacing. 
Where  adjoining  plates  differ  in  thickness,  the  riveting 
of  end  connections  is  governed  by  the  larger  thickness; 
in  seams  it  may  be  governed  by  the  smaller  thickness ; 
in  boundary  angles  it  should  be  governed  by  the  lesser 
thickness,  whether  in  plate  or  bar. 

Holes  in  two-ply  work  are  to  be  punched  from  the 
faying  surfaces;  "burr"  and  other  projections  are  to  be 
carefully  removed  from  all  faying  surfaces ;  the  holes 
in  three-ply  and  four-ply  work  arc  to  be  fair;  any 
unfair  holes  are  to  be  reamed  out  after  the  work  is 
screwed  up;  they  are  to  be  re-countersunk  and  the  size 
of  the  rivets  suitably  increased. 

Countersinks  are  to  have  the  face  diameter  given  in 
the  following  tables;  the  countersink  is  to  extend 
through  the  plate  where  the  thickness  is  under  .60" 
and  through  at  least  90  per  cent,  of  the  thickness  where 
it  is  .60"  or  more. 

Holes  in  liners  are  not  to  be  larger  than  those  in 
the  plates  or  bars.  Lining  pieces  under  outside  strakes 
of  plating  are  to  be  of  iron  or  steel  in  one  length,  and 
are  to  have  breadths  not  less  than  3j/2  times  the  diam- 
eter of  the  connecting  rivets.  Tapered  liners  in  water- 
tight landings,  in  way  of  end  laps,  are  to  be  long 
enough  to  take  three  holes  (or  pairs  of  holes)  beyond 
the  plate  end. 

Work  is  to  be  thoroughly  screwed  up  before  riveting 
is  commenced,  with  a  sufficient  number  of  service  bolts 
to  ensure  close  fitting:  unfair  holes  are  to  be  reamed 
fair,  not  cut;  riveted  work  must  be  so  closely  plied 
up  that  an  ordinary  testing  knife  cannot  be  inserted 
between  surfaces;  rivet  points  are  to  be  full  in  the 
finish. 

Calking  in  watertight  work  must  be  thorough — 
light  or  superficial  calking  will  not  be  accepted;  the 


score  or  crease  in  butts  is  to  be  of  ample  width  and 
well  set  in. 

Bar  Keels,  Stems  and  Stern  Posts  are  to  have  rivets 
of  sufficient  diameter  to  ensure  sound  workmanship; 
^"  rivets  may  be  used  where  the  total  rivet  length  is 
under  3j/2  inches,  Ji"  where  under  5  inches,  1"  where 
under  6  inches,  1^"  where  under  8  inches,  and  1^4" 
where  under  10  inches ;  rivets  of  such  proportions  are 
to  be  turned  and  fitted;  where  th^  length  is  too  great 
to  permit  of  sound  work,  efficient  tap  rivets  are  to  be 
used.  The  spacing  of  rivets  at  the  calking  edge  is 
not  to  exceed  diameters  with  rivets  %"  larger, 
nor  4  diameters  with  rivets  H"  larger  than  is  re- 
quired by  the  following  tables  for  the  thickness  of 
plating  attached  to  them ;  the  spacing  of  the  inner  line 
of  rivets  in  stems,  stern  posts,  and  propeller  posts 
above  the  boss  may  be  5^^  diameters  in  the  first  and 
6  diameters  in  the  second  case.  The  spacing  of  the 
inner  Hne  of  rivets  in  propeller  posts  below  the  boss 
is  not  to  exceed  4^  diameters;  in  vessels  above 
300  feet  additional  rivets  are  to  be  fitted  around  the 
heel  of  the  post;  in  vessels  above  350  feet  length 
three  rows  of  rivets  are  to  be  fitted  up  to  the  boss. 
Care  is  to  be  taken  to  space  the  rivets  to  suit  the 
position  of  shell  seam  riveting.  Holes  for  tacking 
rivets  and  in  thin  ends  of  scarphs  are  to  be  drilled 
after  forgings  are  faired  in  position ;  the  scarphs  are 
to  be  plained  and  calked.  Holes  in  forgings  are  to 
be  drilled  with  twist  drills. 

Rudder  Arms  are  to  have  rivets  of  not  less  size 
than  required  for  the  rudder  plate ;  they  arc  to  be 
reeled  at  the  inner  end  and  spaced  6  diameters  in 
each  row ;  they  arc  to  be  gradually  closed  up  until 
the  spacing  at  the  outer  end  does  not  exceed  4 
diameters  in  each  row.  The  rivets  are  to  have  large, 
carefully  fitted  countersink  heads  and  large  hammered 
points. 

Plate  Keels  are  recommended  to  be  fitted  as  out- 
side strakes  and  made  flush  all  fore  and  aft  by  fitting 
the  end-laps  so  that  they  do  not  come  below  the 
underside  of  the  plate,  or  by  fitting  inside  butt  straps. 
End  connections  on  plates  under  .60"  thickness  may 
be  double  riveted;  on  plates  .60"  and  under  .80"  they 
are  to  be  treble  riveted,  and  on  plates  .80"  in  thick- 
ness and  above  they  are  to  be  quadruple  riveted; 
the  spacing  of  rivets  in  each  row  is  to  be  3^2  diam- 
eters in  each  case.  In  cases  where  straps  are  used 
and  there  is  insufficient  space  between  the  frames  to 
take  a  quadruple  riveted  strap,  doubling  plates  of  the 
thickness  of  the  shell  plate  are  to  be  fitted  for  the 
whole  length  of  the  frame  space  between  seam  and 
bottom  angle,  and  a  treble  riveted  strap  fitted  on  top; 
the  top  strap  may  be  fitted  in  two  pieces  from  outer 
edge  of  seam  to  bosom  of  center  girder  bottom  angle. 
No  rivets  are  to  be  put  in  until  every  hole  in  the  con- 
nection has  been  reamed  or  drilled  fair. 

Center  Girder  Plates  are  to  have  overlapped  end 
connections  with  the  riveting  required  •  for  midship 
plates  but  the  spacing  permitted  for  girder  butts.  The 
bottom  angles  are  to  have  rivets  5  diameters  apart; 
the  top  angles  may  have  rivets  spaced  7  diameters, 
except  under  engines,  where  they  are  to  be  55^  diam- 
eters apart.  Where  single  angles  are  fitted  in  place 
of  double  angles,  the  above  spacing  is  to  apply  to 
each  row  in  the  top  flange,  but  the  spacing  in  each 
row  in  the  vertical  flange  may  be  8  and  6  diameters 
respectively.    Single  riveted  angles  connecting  floor 
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plates  are  fo  have  rivets  spaced  5  diameters;  double 
riveted  angles  are  to  have  rivets  spaced  7  diameters 
in  each  row  in  Vessels  under  55  feet  breadth;  they 
are  to  be  5  diameters  in  Vessels  of  55  feet  breadth 
and  above. 

Keelsons. — Center  keelson  horizontal  plates  are  to 
be  riveted  as  required  for  their  thickness  and  for 
girder  butts;  the  spacing  of  rivets  in  the  top  anglei 
is  not  to  exceed  7  diameters ;  the  spacing  of  rivets  in 
the  reverse  angle  and  clip  forming  the  floor  connec- 
tion with  continuous  center  girder  plates  is  not  to 
exceed  5  diameters.  In  keelson  angles  the  spacing 
of  rivets  is  not  to  exceed  7  diameters.  Keelson  and 
side  stringer  angles  are  to  be  attached  to  reverse 
angles  or  clips  by  two  rivets  in  each  flange;  side 
stringer  intercostals  are  to  be  attached  to  the  face 
angle  by  rivets  spaced  not  more  than  6  diameters. 
The  spacing  of  rivets  in  shell  clips  is  not  to  exceed 
6  diameters,  and  where  doubie  riveting  is  required 
this  spacing  applies  to  each  row. 

Frames  and  Reverse  Angles. — Rivets  connecting 
frames  to  shell  plating  are  not  to  be  spaced  more 
than  7  diameters ;  where  the  frame  spacing  exceeds  27 
inches  they  are  not  to  be  spaced  more  than  6  diam- 
eters; where  double  riveting  is  required  these  spacings 
apply  to  each  row;  they  are  not  to  be  spaced  more 
than  diameters  in  the  after  peak,  in  deep  tanks, 
and  from  the  keel  to  well  above  the  load  line  for  .15 
of  length  at  fore  end.  Rivets  connecting  reverse 
angles  to  frames,  frames  and  reverse  angles  to  rioors, 
and  plating  to  reverse  angles  are  not  to  be  spaced 
more  than  7  diameters;  in  way  of  the  thrust  block 
and  engine  seating  of  high  powered  reciprocating  ma- 
chinery, the  spacing  is  to  be  Sl/i  diameters.  Rivet 
holes  in  frames,  in  way  of  shell  seams,  are  to  be 
drilled  or  "beared'*  after  the  frames  are  faired  in 
position.  The  rivet  holes  at  the  round  of  bilge  are 
not  to  be  punched  until  after  the  frames  are  turned. 

Floors  with  single  bottoms,  which  are  not  attached 
to  center  girders,  are  to  have  butt  riveting  as  required 
for  midship  plates  with  rivets  spaced  as  required  for 
girder  butts. 

Double  Bottoms. — End-laps  of  center  strakes  may 
be  single  riveted  in  Vessels  under  200  feet  length ;  in 
Vessels  of  200  feet  length  and  above  the  end-laps 
within  the  midship  half  leng;ths  are  to  be  riveted  as 
required  for  midship  plates,  and  those  at  ends  as 
permitted  for  plates  at  extreme  ends;  end-laps  of 
margin  plates  may  be  single  riveted  in  Vessels  under 
250  feet  length;  they  are  to  be  double  riveted  in 
Vessels  250  feet  and  under  350  feet  length;  in  Ves- 
sels of  350  feet  length  and  above  the  end-laps  within 
the  midship  half  length  are  to  be  riveted  as  required 
for  midship  plates,  and  those  at  ends  as  permitted 
for  plates  at  extreme  ends ;  end-laps  of  plating  be- 
tween center  strake  and  margin  plate  may  be  single 
riveted  in  Vessels  under  300  feet  length:  in  Vessels 
300  feet  and  under  350  feet  length  the  end-laps  within 
the  midship  half  length  are  to  be  double  riveted,  and 
those  at  ends  may  be  single  riveted;  in  Vessels  350 
feet  length  and  above  the  end-laps  within  the  mid- 
ship half  length  are  to  be  riveted  as  required  for  mid- 
ship plates;  those  at  ends  may  be  double  riveted 
where  treble  riveting  is  required  amidships;  they  may 
be  treble  to  double  where  quadruple  riveting  is  re- 
quired amidships.  The  spacing  of  rivets  in  all  end 
connections  in  tank  top  plating  may  be  as  required  for 
watertight  seams.  The  seams  of  center  strakes  are  to 
be  double  riveted  with'n  the  midship  half  length  in 


Vessels  of  300  feet  length  and  above;  they  are  to  be 
double  riveted  forward  of  the  half  length,  where  the 
breadth  at  the  outside  of  frame  at  the  level  of  the 
tank  top  exceeds  45  feet.  The  riveting  requirement* 
for  end  connections  are  not  affected  by  additions  to 
the  table  thicknesses  on  account  of  frame  spacing. 
The  rivets  in  angle  connections  to  margin  plate  arc 
not  to  be  spaced  more  than  5  diameters,  nor  than 
required  by  Table  8  of  the  American  Bureau  of 
Shipping  rules;  those  in  the  vertical  connections  of 
intercostal  girders  are  to  be  spaced  not  more  than 
7  diameters,  and  those  in  horizontal  connections  are 
to  be  spaced  6  diameters.  The  attachment  of  tank 
top  plating  to  reverse  angles  and  intercostals  is  not 
to  exceed  5j^  diameters  in  the  engine  space;  the  at- 
tachment of  engine  and  thrust  seat  plates  is  not  to 
exceed  4^^  diameters;  the  attachment  to  reverse 
angles  elsewhere  is  not  to  exceed  7  diameters. 

Attachments. — The  rivets  in  beam  knees,  bracket* 
and  overlaps  on  brackets  arc  not  to  be  spaced  more 
than  5  diameters  with  single  and  chain  riveting,  nor 
more  than  7  diameters  in  each  row  with  zig-zag 
riveting. 

Panting  Arrangements. — In  the  after  peak  and  for 
.15  of  length  at  the  fore  end  from  the  keel  to  well 
above  the  load  line,  the  spacing  of  rivets  in  connec- 
tions of  shell  plating  to  frames  and  stringers  is  not 
to  exceed  5>^  diameters;  shell  clips  in  peaks  are  to 
have  rivets  spaced  not  more  than  5  diameters. 

Shell  Plating. — Seams  of  shell  plating  may  be  single 
riveted  in  Vessels  under  225  feet  length;  seams  at 
ends  may  be  single  riveted  in  Vessels  under  300  feet 
length;  the  foregoing  is  subject  to  the  requirement 
that  the  seams  on  the  flat  of  floor  forward  of  the  mid- 
ship half  length  are  to  be  double  riveted  in  Vessels 
above  150  feet  length  and  in  all  sea-going  Vessels 
which  have  the  machinery  at  the  after  end.  Seams 
of  superstructures  may  be  single  riveted,  except  at 
breaks,  and  within  the  midship  half  length  of  Vessels 
over  450  feet  length ;  the  seams  of  superstructures  at 
breaks  are  to  be  riveted  as  required  by  the  following 
tables ;  shell  plating  in  other  cases  than  specified  above, 
is  to  have  double  riveted  seams.  The  spacing  of  rivets 
in  seams  is  to  be  as  required  for  watertight  seams, 
except  in  the  neighborhood  of  the  quarter  lengih,  at 
about  the  neutral  axis  of  the  section,  in  Vessels  of 
450  feet  length  and  above,  where  the  spacing  is  to  be 
as  required  for  oiltight  seams.  Two  rivets  are  to  be 
fitted  in  the  frame  at  the  seams  in  way  of  propeller 
bossing,  joggled  shell  plates,  and  joggled  frames;  two 
rivets  are  to  be  fitted  in  all  shell  seams  in  Vessels 
over  450  feet  length.  End  connections  in  sheer- 
strakes  and  topside  strakes  within  the  midship  half 
lengih,  arc  to  be  as  specified  in  the  following  tables; 
from  the  midship  half  length  to  the  three-quarters 
length  they  may  be  as  specified  for  other  midship 
plates:  beyond  the  midship  three-quarters  length  they 
may  be  as  permitted  at  ends.  End  connections  of  the 
remaining  shell  plates  withm  the  midship  two-thirds 
length  and  at  the  fore  end  up  to  the  light  load  line, 
are  to  be  as  required  for  plates  amidships;  beyond 
these  limits  they  may  be  as  permitted  for  connections 
at  ends;  these  arrangements  are  subject  to  such  local 
additions  at  breaks,  heel  of  stern  frame,  openings,  etc., 
as  may  be  required. 

Machinery  Space,  Tunnels,  Etc. — The  rivets  con- 
necting the  seat  plates  for  engines  and  thrust  bearings 
to  the  substructure,  is  not  to  exceed  4j<2  diameters; 
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the  spacing  used  throughout  the  substructure  of  en- 
gine and  auxiliary  seating  should  not  exceed  5^2 
diameters.  The  riveting  of  tunnel  plating  and  bars  is 
to  be  in  accordance  with  the  requirements  for  water- 
tight bulkheads.  Machinery  casings  which  are  not 
exposed  to  weather,  and  are  not  intended  to  be  water- 
tight, may  have  6  diameters  spacing  for  rivets  in 
scams  and  end  connections,  except  in  the  butts  of 
coaming  and  other  plating  essential  to  girder  ef- 
ficiency; in  these  cases  the  riveting  is  to  be  as  re- 
quired for  midship  girder  plates ;  the  spacing  of  rivets 
connecting  stiffcners  to  plating  is  not  to  exceed  8 
diameters;  the  spacing  of  rivets  connecting  coaming 
angles  to  deck  plating  is  not  to  exceed  5  diameters. 
Machinery  casings  which  are  exposed  to  weather  are 
to  be  riveted  in  accordance  with  the  requirements  for 
watertight  bulkheads.  The  spacing  of  rivets  in  con- 
nections of  bunker  plating  should  not  exceed  6  diam- 
eters, nor  should  it  exceed  8  diameters  in  stifTeners. 

Masts  and  Spars. — Masts  and  bowsprits  in  Sailing 
Vessels  may  have  single  riveted  seams  where  angle 
stiffeners  are  fitted  throughout  their  length ;  they  are 
to  be  double  riveted  where  no  stiffeners  are  fitted ; 
masts  in  Steamers,  topmasts  and  yards  in  Sailing  Ves- 
sels, may  have  single  riveted  seams.  End  connections 
in  masts  from  below  the  wedging  up  to  the  cap  are 
to  be  treble  riveted;  those  in  topmasts  for  Sailing 
Vessels  are  to  be  treble  riveted;  in  yards  they  may 
be  double  riveted.  Straps  are  to  be  fitted  outside 
where  plates  are  butted. 

Doubling  Plates  are  to  be  single  riveted  at  edges 
with  rivets  spaced  not  more  than  5  diameters ;  the 
rivets  in  the  body  of  the  plate  are  to  be  sufficiently 
close  to  bring  the  plate  surfaces  well  home  to  their 
work  and  should  be  put  in  before  the  edge  rivets. 
The  edge  rivets  in  long  overlaps  at  corners  of 
openings  are  to  be  spaced  as  required  for  water- 
tight seams;  the  rivets  in  the  body  of  the  overlap 
are  to  be  spaced  from  7  to  9  diameters. 

Rivet  Cutter.    A  tool  similar  to  a  pneumatic  riveting 
hammer  used  for  cutting  and  punching  out  rivets. 
Page  790. 

Rivet  Forge.    See  Furnace,  Rivet. 

Rivet,  Furnace.   See  Furnace,  Rivet. 

Rivet  Heading  Machine.    See  Bolt  Heading  Machine. 

Rivet  Heater.  One  who  heats  the  rivets.  This  work 
is  generally  done  by  one  or  two  boys  with  a  portable 
forge.  They  should  be  careful  to  place  the  rivets  in 
the  fire  shank  down  so  that  the  heads  will  not  be- 
come too  plastic  when  thrown  or  passed  to  the  holder 
on.  Care  should  also  be  taken  not  to  burn  the  rivets 
or  to  leave  them  in  the  fire  too  long.  See  F'urnace 
.Rivet. 

Rivet  Holes.  A  term  applied  to  the  holes  that  are 
punched  or  drilled  in  plates,  shapes,  forgings  and  cast- 
ings for  rivet  connections. 

Rivet,  Keel.  .X  term  applied  to  a  rivet  used  in  attach- 
ing the  keel  to  the  garboard  slrake. 

Rivet  Set.    A  calking  tool  for  use  around  a  rivet. 

Rivet  Spacing.  A  term  applied  to  the  distance  between 
the  centers  in  a  row  of  rivets.  This  distance  usually 
consists  of  a  multiple  of  the  rivet  diameter  and  it 
depends  on  whether  oil  tightness,  water  tightness  or 
strength  is  to  be  the  governing  requirement. 

Rivet  Squad.  A  squad  for  hand  riveting  consists  of 
two  riveters,  one  holder  on  and  one  or  more  rivet 
heaters.  For  pneumatic  riveting  it  consists  of  one 
riveter,  one  holder  on  and  generally  two  rivet  heaters. 


Riveter,  Hydraulic.  Usually  a  large  C-shaped  cast  steel 
frame  with  a  hydraulic  ram  fitted  at  the  open  end 
which  carries  the  rivet  set.    See  Riveting  Machine. 
Page  751. 

Riveters.  Workmen  who  drive  rivets  by  hammering 
the  points  into  the  required  shape  either  by  means  of 
hand  or  power  tools. 

Riveters  usually  work  in  gangs,  a  gang  including 
one  or  two  riveters,  a  holder  on,  a  heater,  and  per- 
haps one  or  more  passers. 

Riveters  should  be  responsible  for  the  fairness  of 
the  surfaces  riveted  and  should  see  that  there  are  no 
lateral  bends,  bumps  or  irregularities  in  the  plating, 
because  when  once  riveted  the  structure  is  permanent 
They  should  also  see  that  the  surfaces  are  rigidly  and 
firmly  united  when  they  perform  the  operation  of 
swaging  down  the  points  of  the  rivets.  A  sufficient 
number  of  hand  riveters  have  always  been  hard  to 
obtain  and  as  hand  riveters  generally  work  in  pairs, 
each  striking  alternate  blows,  it  has  become  the  gen- 
eral practice  in  America  to  use  the  pneumatic  rivet 
hammer  as  much  as  possible,  for  this  tool  reciuires 
but  one  man  to  operate. 

Riveting.  The  art  of  fastening  two  pieces  of  material 
together  by  rivets. 

Riveting,  Bull.  A  term  applied  where  rivets  are  driven 
by  power  machines,  usually  air  or  hydraulic. 

Riveting,  Chain.  A  term  applied  to  two  or  more  rows 
of  rivets  that  have  their  centers  opposite  each  t)ther. 
A  line  drawn  perpendicular  to  the  edge  of  the  plate 
through  the  center  of  a  rivet  in  one  row  will  also 
pass  through  the  centers  of  the  corresponding  rivets 
in  the  other  rows. 

Riveting,  Double.  A  term  applied  when  a  connection 
is  made  with  two  rows  of  rivets.  In  butt  joints  there 
are  two  rows  in  each  piece  connected. 

Riveting  Hammer,  Hand.  Either  a  long  double  headed"^ 
hammer  of  medium  diameter  with  flat  faces  or  having 
a  long  head  and  a  narrow  peen. 

Riveting  Hammer,  Pneumatic.  A  light  machine  oper- 
ated by  compressed  air,  in  which  a  rivet  set  with  its 
shank  having  a  sliding  fit  in  the  bore  is  given  very 
rapid,  short  and  powerful  strokes.  This  type  of  ham- 
mer has  had  the  antagonism  and  opposition  of  the 
hand  riveters  to  contend  against,  but  as  its  use  in 
America  has  become  very  general  in  spite  of  this, 
there  can  be  no  question  of  its  economic  advantage. 
One  man  operates  this  tool  in  place  of  two  with  hand 
hammers  and  it  has  the  further  advantage  of  hamtttng 
rivets  better  in  places  that  are  not  easily  acces^ble. 
See  Hammer,  Pneumatic. 
Pages  780,  781,  782,  784.  788.  790. 

Riveting,  Hydraulic.  A  term  applied  where  the  rivets 
are  driven  by  a  machine  actuated  by  hydraulic  pres- 
sure. 

Riveting  Machine.  A  machine  designed  for  upsetting 
and  forming  rivet  points.  This  may  be  done  by  com- 
pression, by  a  succession  of  rapid  blows,  by  rapid 
blows  accompanied  by  rotary  motion  of  the  rivet  set 
or  by  combined  compressive  and  rolling  or  spinning 
action.  Riveting  machines  used  in  a  shipyard  arc 
usually  of  the  pneumatic  or  hydraulic  type. 

Riveting,  Quadruple.  A  term  applied  when  a  con- 
nection is  made  with  four  rows  of  rivets.  In  quad- 
ruple riveted  butt  joints  there  are  four  rows  in  each 
piece  connected. 

Riveting,  Reeled.    See  Riveting,  Staggered. 
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Riveting,  Single.  A  term  applied  where  a  connection 
is  made  with  one  row  of  rivets.  In  butt  joints  there 
is  one  row  in  each  piece  connected. 

Riveting,  Staggered.    A  term  applied  to  two  or  more 

rows  of  rivets  where  the  centers  of  the  rivets  in  one 
row  are  one-half  the  pilch  or  spacing  ahead  of  the 
other  row. 

Riveting,  Three-ply.  A  term  applied  where  three  thick- 
nesses of  material  are  connected  by  one  rivet. 

Riveting,  Treble.  A  term  applied  when  a  connection 
is  made  with  three  rows  of  rivets.  In  treble  riveted 
butt  joints  there  are  three  rows  in  each  piece  con- 
nected. 

Riveting,  Zig  Zag.   See  Riveting,  Staggered. 

Rivets,  Row  of.  A  term  apphed  to  a  continuous  line 
of  rivets  whether  vertical,  diagonal  or  horizontal. 
The  spacing  of  the  rivets  from  center  to  center  de- 
pends upon  the  nature  of  the  connection. 

Roasting  Ovens.  The  heated  chambers  constituting  the 
interior  portion  of  a  ship's  range. 

Rock  Shaft.    See  Sh.\ft.  Weigh. 

Roller  Bearings.  The  inherent  principle  of  the  roller 
bearing  is  the  substitution  of  a  true  rolling  motion 
for  the  sHding  friction  of  plain  bearings.  The  low 
coefhcient  of  friction  for  rolling  contact  as  compared 
with  sliding  contact  is  utilized  in  such  a  practical 
way  that  the  power  consumed  in  overcoming  friction 
is  reduced  by  from  60%  to  75%. 

Flexible  roller  bearings  are  wound  helically  from 
flat  strip  steel  into  a  hollow,  cylindrical  roller,  which, 
because  of  its  flexible  construction,  can  adapt  itself 
to  slight  irregularities  in  either  the  journal  or  the 
housing  without  causing  excessive  pressure  or  per- 
manent deformation.  The  hollow  center  of  ihe  roller 
serves  as  a  reservoir  for  the  lubricant  which  is  distrib- 
uted through  the  helical  slots  over  all  the  bearing 
surfaces. 

Roller  bearings  are  extensively  used  on  all  type  of 
machinery  and  can  be  applied  in  practically  every 
place  where  a  wheel  or  shaft  turns.  They  minimize 
friction,  give  a  smoother  and  easier  operating  ma- 
chine, eliminate  sticking  bearings,  hot  boxes  and  bear- 
ing replacements,  insure  positive  and  care  free  opera- 
tion, greatly  reduce  maintenance  costs,  and  are  ca- 
pable of  years  of  satisfactory  service  with  no  appre- 
ciable wear.  They  are  the  logical  bearing  for  cranes, 
hoists,  plate  castors,  and  all  shipbuilding  equipment 
where  a  durable,  dependable,  easy  running  bearing 
should  be  used. 

Page  792. 

Rolling.  The  oscillating  motion  of  a  vessel  from  side 
to  side  due  to  ground  swell,  heavy  sea,  or  other 
causes. 

Rolling  Chock.   A  term  applied  to  a  bilge  keel. 

Rolls,  Bending.  A  machine  in  which  power  driven 
steel  rolls  are  used  to  give  curvature  to  plates.  Three 
rolls  are  provided  and  tw^o  are  adjustable  allowing 
the  arc  to  which  a  plate  may  be  rolled  to  be  varied 
within  wide  limits.  "  A  slot  is  usually  cut  in  the  for- 
ward roll  to  allow  the  rolls  being  used  for  flanging 
plate  brackets,  etc. 
Pages  736,  744. 

Rolls,  Hand  Power.  A  small  machine  designed  to  give 
cur\'aturc  to  light  metal  plates.  This  type  is  operated 
by  hand,  a  large  wheel  with  wood  spokes  being  usually 
provided  for  this  purpose. 

Rolls,  Mangle-    A  machine  in  which  power  driven  steel 

•    roZ/j  urc  used  to  straighten  plates.    In  this  machine 
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there  is  an  upper  and  lower  series  of  rolls.  The  upper 
rolls  are  adjustable  to  allow  for  straightening  plates 
of  varying  thicknesses.  The  adjusting  mechanism  of 
the  upper  rolls  is  arranged  so  that  a  plane  tangent  to 
the  upper  rolls  is  at  all  times  parallel  to  a  plane  tan- 
gent to  the  lower  rolls. 
Roofing.  A  term  applied  to  waterproof  materials  used 
in  covering  roofs. 
Page  807. 

Rope.  The  product  resulting  from  twisting  a  fibrous 
material,  such  as  manila,  hemp,  flax,  cotton,  coir,  etc., 
into  yarns  or  threads,  which  in  turn  are  twisted  into 
strands  and  several  of  these  laid  up  together.  Fiber 
rope  is  designated  as  to  size  by  its  circumference. 
Wire  rope  is  made  of  iron,  steel,  or  bronze  wires 
twisted  together  like  yarns  to  form  strands,  which  in 
turn  are  laid  up  to  form  a  rope.  Wire  rope  is  desig- 
nated as  to  size  both  by  its  diameter  and  its  circum- 
ference. 

Pages  323  to  333,  824.  825,  826.  829,  830,  831,  832, 
833.  836.  838,  839,  840,  841.  870. 
Rope,  Back  Hand.    A  rope  in  which  the  fibers  are 
twisted  up  left  handed,  the  yarn  right  handed,  and 
the  strands  left  handed. 
Rope,  Bolt.    A  rope  used  around  the  boundaries  of 
sails,  awnings,  canvas,  tarpaulins,  etc.     It  is  made 
from  selected  yarns  of  the  best  quality  of  hemp  cord- 
age, which  are  rather  loosely  laid  up  and  tarred. 
Page  824. 

Rope,  Buoy.  The  rope  by  which  a  buoy  is  attached 
to  its  anchor.  It  should  be  of  suftuicnt  strength  to 
lift  the  anchor  should  a  vessel  be  obliged  to  slip  her 
cable  or  the  cable  part. 
Rope,  Cable-Laid.  A  term  that  was  formerly  exclu- 
sively applied  to  a  rope  consisting  of  nine  strands, 
being  made  by  laying  three  plain  ropes  together  left- 
handed  ;  but  now  used  to  denote  tliree.  sometimes 
four,  plain  laid  three-stranded  ropes  twisted  together 
in  the  opposite  direction  to  the  twists  in  the  several 
ro|>cs.  Also  known  as  hazi'scr  laid  and  neater  laid 
rope. 

Rope,  Cast  Steel  Wire.    A  rope  made  from  cast  steel 
wires.    It  is  used  for  standing  rigging  and  derrick 
guvs  and  when  so  used  should  be  galvanized. 
Pages  323.  326.  327.  328,  829.  831,  838.  841.  870. 
Rope,  Check.    A  term  applied  to  a  rope  used  in  chccl - 
ing  the  way  of  vessel  when  docking  or  warping.  A 
hawser  having  one  end  fastened  to  a  dock  and  the 
other  end  turned  around  a  bitt  so  that  it  may  be  slack- 
ened or  held  taut. 
Rope,  Coir.    Rope  made  from  the  fibrous  husks  of  the 
cocoanut   having   about   one-fourth   the   strength  of 
manila  rope.    It  is  suflTiciently  buoyant  to  float  upon 
the  surface  of  the  water,  but  is  disagreeable  to  handle. 
Rope,  Cotton.    A  rope  of  small  diameter  made  from 
cotton  fibers  and   used   for   sheets   and   halyards  on 
yachts  and  sail  boats. 
Rope,  Flat.    A  rope  having  its  strands  braided  instead 
of  twisted  up. 

Rope,  Hawser.  A  term  applied  to  warping  and  tovvini^ 
lines. 

Pages  825.  836. 
Rope  Heart.  When  a  fiber  rope  has  a  heart  it  consists 
of  a  small  pliable  rope  whose  diameter  is  about  one- 
third  that  of  the  strands.  In  a  wire  rope  the  heart 
may  consist  of  a  tarred  hemp  rope  where  pliability 
is  the  chief  consideration  and  a  wire  heart  where 
strength  is  more  important. 
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Rope,  Hemp.  A  rope  made  from  fibers  of  the  hemp 
plant.  As  in  manifa  rope  the  fibers  are  made  into 
yarn,  the  yarn  into  strands,  and  three  or  more  strands 
twisted  up  to  form  a  rope. 

Hemp  rope  where  exposed  to  the  weather  requires 
tarring  as  it  otherwise  decays  rapidly.  Hemp  rope  is 
used  principally  for  bolt  ropes  and  standing  rigging. 

Page  824. 

Rope,  Hide.   A  rope  made  from  strips  of  uncured  hide 

and  principally  used  as  wheel  rope. 
Rope,  Iron  Wire.   A  rope  made  of  iron  wires.    It  has 

less  strength  but  is  more  pliable  than  steel  rope  of 

the  same  make  up. 
Pages  323,  329.  838,  841,  870. 
Rope  Knots.   See  Knots. 

Rope  Lay.   The  direction  in  which  it  is  twisted  up. 
Rope,  Left-Laid.  Rope  in  which  the  strands  are  twisted 

together  in  the  same  direction  as  that  of  the  hands 

of  a  clock. 

Rope,  Manila.  A  rope  made  from  fibers  of  manila 
which  are  obtained  from  the  wild  banana  plant  grow- 
ing in  the  Philippines.  The  tibers  are  made  into  yarn, 
the  yarn  into  strands  and  three  or  more  strands 
twisted  up  to  form  a  rope.  Manila  rope  is  usually 
made  up  of  three  strands  up  to  3"  circumference  and 
above  that  diameter  four  strands  with  a  heart  center. 
This  rope  is  more  desirable  than  hemp  for  hawsers 
and  running  gear  because  it  is  lighter  and  more  pli- 
able and  docs  not  require  tarring  for  preservation 
Manila  rope  is  stronger  than  tarred  hemp  rope  but 
a  little  weaker  than  white  rope. 
Pages  323,  331,  824,  826,  839. 

Rope  Marline.    See  Ropk  Spun  Yarn. 

Rope,  Mast.  A  heavy  rope  used  in  hoisting  or  strikini^ 
down  a  topmast,  topgallant  mast,  etc. 

Rope,  Parcelling.  This  operation  consists  of  wrapping 
straps  of  canvas  around  the  rope  with  the  upper 
edges  overlapping  similar  to  shingles.  For  wire  rope 
the  strips  should  be  coated  with  red  lead  and  linseed 
oil  and  for  fiber  rope  they  should  be  tarred.  The  rope 
is  usually  wormed  if  parcelled. 

Rope,  Plain-Laid.    A  term  that  was  formerly  exclu- 
sively applied  to  the  three-stranded  right-handed  rope, 
but  is  now  applied  commercially  to  three,  four  or  six 
stranded  rope  laid  up  in  the  contrary  direction  to  the 
.twist  in  the  strands. 

Rope,  Plow  Steel.   A  rope  made  from  plow  steel  wires. 
It  is  very  strong  and  durable,  and  is  used  for  run- 
ning gear.    When  working  over  sheaves  it  should  not 
be  galvanized. 
Pages  323.  324,  325,  326,  829,  838.  841. 

Rope,  Ridge.  A  rope  running  through  the  eyes  at  the 
heads  of  the  awning  stanchions  to  which  the  edge  of 
an  awning  is  hauled  out  and  stopped.  The  term  is 
sometimes  applied  to  the  center  rope  of  an  awning,  but 
"backbone"'  seems  to  be  a  more  satisfactory  term  for 
it. 

Rope,  Right-Laid.  Rope  in  which  the  strands  are 
twisted  together  in  the  opposite  direction  to  the  mo- 
tion of  the  hands  of  a  clock. 

Rope  Seizing.  A  method  of  making  a  joint  between 
two  roi)es  by  binding  with  marline  or  spun  yarn. 
There  are  three  kinds  of  seizing,  viz. :  Round  seizing 
where  two  layers  of  marline  are  used ;  flat  seizing 
where  one  layer  of  marline  is  used ;  throat  seizing 
where  the  parts  of  the  rope  or  ropes  cross 
Page  825. 

Rope  Serving.    Consists  of  wrapping  a  complete  layer 
of  marline  or  cord  around  a  rope  to  protect  it  against 
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chafing.   The  rope  is  usually  wormed  or  wormed  and 
parcelled  before  serving. 
Rope,  Shroud-laid.    A  rope  made  by  laying  up  four 
strands  around  a  core  or  heart  in  a  right  handed 
direction. 

Rope,  Sisal  (a  substitute  for  manila).  The  fiber  for 
Sisal  rope  is  procured  from  a  plant  grown  in  Yucatan. 
Mexico  and  Key  West,  Fla.  Its  tensile  strength  is 
not  more  than  three-quarters  that  of  Manila  fiber. 
Unlike  Manila,  Sisal  is  stiflF  and  harsh,  and  deterio- 
rates rapidly  when  exposed  to  the  elements. 

Rope  Splicing.   A  method  of  making  a  rope  joint  which 
is  accomplished  by  braiding  the  strands.    A  splice  in 
wire  rope  is  from  10  to  15  per  cent,  weaker  than 
the  rope. 
Page  828. 

Rope,  Spun  Yarn.    Hemp  fiber  loosely  twisted  and 
tarred.    Also  called  Marline  and  Hambroline. 
Page  825. 

Rope,  Stern.  A  rope  leading  from  the  stern  of  a  vessel 
to  a  wharf  or  buoy  for  mooring.  Also  known  as 
"stern  line"  or  "stern  fast." 

Rope  Strand.  This  is  composed  of  rope  yarns  twisted 
up  and  usually  in  a  left  handed  direction. 

Rope,  Tapered.  A  rope  having  a  relatively  large  diam- 
eter where  strength  is  required  and  tapering  down 
to  a  smaller  diameter  where  more  pliability  is  desir- 
able. 

Rope,  Tiller.    A  term  applied  to  the  ropes  actuating 

a  tiller.    A  very  desirable  type  is  made  up  of  small 

bronze  wires  which  is  quite  pliable. 
Pages  832,  833.  836. 
Rope,  Tow.    A  hawser  of  either  fiber  or  wire  by  which 

a  vessel  is  towed  or  tows  another. 
Rope,  Twice-Laid.    Rope  made  from  old  yarns  laid  up 

a  second  time. 

Rope  Walk.  A  place  where  rope  is  manufactured  by 
the  less  modern  machine  methods.  A  long  walking 
space  is  required  for  the  workmen  in  their  back  and 
forth  motion  in  the  operation  of  spinning,  hence  the 
name. 

Rope,  White.  A  term  applied  to  untarred  hemp  rope. 
It  is  used  for  log  and  lead  lines.  The  white  rope  is 
stronger  than  manila. 

Rope,  Wire.  A  rope  made  up  of  wires  twisted  up  into 
strands  and  strands  twisted  up  into  rope.  The  strands 
are  usually  twisted  up  around  a  heart  of  hemp  or 
wire.  Particular  care  should  be  taken  with  wire  rope 
to  prevent  kinking.  It  should  never  be  pulled  out 
from  a  coil  as  fiber  rope  but  should  be  unwound  from 
an  axis  or  the  coil  should  be  rolled  along  like  a  wheel. 
The  larger  the  number  of  wires  per  strand  or  the 
larger  the  number  of  strands  per  rope,  the  greater  the 
flexibility  obtained.  In  ordering  wire  rope  care 
should  be  taken  to  give  the  largest  diameter  or  that 
of  the  circumscribing  circle. 

Pages  323  to  330.  828,  829,  830.  831,  832,  833,  836, 
838,  839,  840,  841,  870. 

Rope  Wire  Fittings.    See  the  respective  headings  for 
clips,  clamps,  sockets,  thimbles,  etc. 
Pages  834,  835,  837,  870. 

Rope,  Wire,*  Marline  Clad.   A  wire  rope  in  which  each 
strand  is  served  with  tarred  marline  before  being 
twisted  about  the  core. 
Pages  832.  839,  840. 

Rope,  Wire,  Steel  Clad.    A  wire  rope  in  which  each 
strand  is  served  with  flat  steel  wire  before  being 
twisted  about  the  core. 
Page  ?32. 


ROP 


SHIPBUILDING  CYCLOPEDIA 


RUO 


Rope  Worming.  Filling  in  the  valleys  between  the 
strands  of  a  rope  with  marline.  The  marline  should 
run  with  the  lay  of  the  rope. 

Rope  Yam.  This  consists  of  fibers  of  manila  or  hemp 
which  are  usually  twisted  up  in  a  right  handed  di- 
rection. 

Rose  Box.   See  Pump  Strainer. 

Rose  Box,  Strum  or  Strainer.  See  Strum  Box. 

Rose  Lashing.  A  lashing  made  by  alternately  passing 
the  parts  over  and  under  the  object  lashed,  then 
finishing  by  turning  the  end  around  the  crossing  point. 
Also  knowji  as  Rose  Seizing. 

Rose  Seizing.   See  Rose  Lashing. 

Roses.  Perforated  metal  plates,  fitted  over  the  outside 
of  injection  sea  cocks  in  order  to  prevent  the  entrance 
of  weeds  or  other  foreign  substances  to  the  ship's 
piping  system  or  pumps. 

A  perforated  nozzle  for  delivering  water  in  a  fine 
jet. 

Rosin,  Wood.  A  solid  substance  exuded  from  various 
trees,  or  left  as  a  residue  from  the  distillation  of 
turpentine. 

Rot,  A  term  applied  to  wood  that  has  become  soft 
or  discolored. 

Rotary  Air  Pump.   See  Pump,  Rotary. 

Rotary  Converter.  A  rotary  electrical  machine  for 
transforming  alternating  current  to  direct  current  or 
vice  versa.    Also  called  Synchronous  Converter. 

Rotary  Pimip.   See  Pump,  Rotary. 

Rotary  Shear.   See  Shear,  Rotary. 

Rotor,  Turbine.   See  Turbine  Rotor. 

Round  In.   To  haul  in  a  rope  rapidly. 

Round  Stem.  The  Stern  of  a  ship  whose  decks  ter- 
minate aft  in  semi-circular  or  elliptical  shape. 

Rounded  Gunwale.   See  Gunwale,  Rounded. 

Roundline.  A  three-stranded,  right-handed,  tarred 
hemp,  small  stuff  used  for  seizings,  service,  etc. 

Rouse.  To  overhaul  rapidly  as  a  rope  or  cable.  To 
"rouse  out"  the  crew  to  get  them  on  deck  quickly. 

Row  Locks.  U-shaped  fittings  with  shank  or  socket 
attachments  to  the  gunwale  of  a  boat.  They  are  used 
as  a  fulcrum  for  oars  in  rowing,  sculling  and  steering. 
Page  823. 

Royal.  A  light  square  sail  set  next  above  a  topgallant 
sail. 

Rubbing  Strip.  A  plate  riveted  to  the  bottom  of  a  keel, 
to  afford  protection  in  docking  and  grounding.  Also 
a  strip  fastened  to  the  outside  of  a  fender  or  to  the 
shell  plating  where  contact  is  likely  to  occur. 

Rudder.  A  device  used  in  steering  or  maneuvring  a 
vessel.  The  most  common  type  consists  of  a  flat  slab 
of  metal  or  wood,  hinged  at  the  forward  end  to  the 
stem  or  rudder  post  and  rounded  at  the  after  end 
to  make  a  fair  ending  to  the  lines  of  the  vessel. 

When  made  of  metal  it  may  either  be  built  up  from 
plates,  shapes  and  castings,  with  or  without  wood 
filling  or  it  may  be  a  casting. 

The  rudder  is  attached  to  a  vertical  shaft  called  the 
rudder  stock,  by  which  it  is  actuated  or  turned. 
Pages  231,  577,  899. 

The  American  Bureau  of  Shipping  requires  that 
rudder  stocks  above  the  top  pintle  are  to  be  as 
short  as  possible  and  are  to  have  diameters  not  less 
than  given  by  the  formula: 

S  =  .26  f  XAA^.* 
Where  S  =  diameter  of  upper  stock  in  inches. 

R  =  distance  in  feet  from  center  line  of  pin- 
tles to  center  of  gravity  of  immersed 


rudder  area;  the  area  to  be  measured 
between  center  line  of  pintles  and  back 
edge  of  rudder. 
A  =  rudder  area  below  the  load  line  in 
square  feet,  measured  between  center 
line  of  pintles  and  back  edge  of  rud- 
der. 

V  =  maximum  sea  speed  of  vessel  in  knots 

per  hour. 

The  least  speed  to  be  used  with  the  formula  is  8 
knots  in  vessels  of  100  feet  length;  9  knots  at  150  feet; 
10  knots  at  200  feet;  11  knots  at  lengths  of  2b0  feet 
length  and  above;  in  vessels  of  intermediate  lengths, 
intermediate  minima  are  to  be  taken.  The  formula 
may  be  modified  to  .25^R.A.V.'  where  the  sea  speeds 
of  steamers  are  two  or  more  knots  greater  than  the 
above  minima;  intermediate  co-efficients  may  be  used 
for  smaller  additions  to  the  minima.  Where  the  cen- 
ter of  the  lower  stock  is  abaft  that  of  the  upper 
stock,  the  latter  is  to  be  suitably  increased  in  area 
where  the  material  passes  from  one  center  to  the 
other.  The  lower  stock  is  to  be  of  the  full  diameter 
at  the  top  arm,  but  the  diameter  may  be  gradually 
reduced  below  the  top  arm  until  it  is  .75S  at  the  heel. 
The  stock  is  to  be  swelled  in  way  of  each  rudder  arm 
to  such  a  diameter  as  will  permit  the  arm  keyways  to 
be  cut  clear  of  the  stock,  but  the  increase  in  diameter 
is  not  to  be  less  than  .5";  the  swells  are  to  extend 
at  least  1.5  inches  above  and  below  each  arm  (except 
on  the  lower  side  of  bottom  arm)  and  are  to  be 
gradually  tapered  from  thence  to  the  stock. 

Rudder  Arms  are  to  be  shrunk  and  keyed  on  to  the 
lower  stock;  those  for  5-inch  rudder  stocks  are  to  be 
spaced  not  more  than  50  inches,  center  to  center; 
those  on  15-inch  stocks  may  be  spaced  75  inches;  in- 
termediate spacings  are  to  be  used  for  stocks  having 
intermediate  diameters.  The  arms  are  not  to  be  less 
in  size  in  way  of  the  rivet  hole  nearest  the  stock  than 
is  given  l)y  the  following  formulje : 

M  =  .001  a.r.  V 
Breadth  in  inches  =  1.5  t'Mi  +  C. 
Thickness  in  inches  =  .9  ^M. 
Where  a  =  mean  breadth  in  feet  of  segment  sup- 
ported by  arm  (measured  from  back 
of  stock  to  back  edge  of  rudder) 
multiplied  by  spacing  of  arms  in  feet, 
r  =  distance  in  inches  of  center  of  gravity 
of  a.  abaft  first  rivet  hole  in  arm. 

V  =  speed  as  specified  above. 

C  =  1  with  rivets,  1.1  with  Ji'\  1.2  with 
1",  1.3  with  1H\  and  1.4  with  UA" 
rivets. 

The  depth  of  the  pintle  boss  is  not  to  be  less  than 
.7S.,  the  breadth  of  the  outer  end  of  the  arm  is  to  be 
sufficient  to  take  chain  riveting  where  practicable; 
the  rivet  holes  at  the  inner  end  of  the  arm  are  to  be 
reeled  and  spaced  six  diameters  in  each  row;  the 
pitch  is  to  be  gradually  reduced  until  the  holes  at 
the  outer  end  are  spaced  four  diameters  in  each  row. 

Pintles  are  to  be  fitted  in  each  rudder  arm,  and 
in  cases  where  the  arm  spacing  accords  with  the 
preceding  paragraph,  their  diameter  is  to  equal  .5S, 
they  are  to  extend  for  the  full  depth  of  the  gudgeons, 
except  in  the  bottom  gudgeon,  where  the  length  may 
equal  .5S  if  bearing  rings  are  fitted  under  the  t>ottom 
arm ;  the  top  pintle  is  to  be  placed  as  high  as  possible. 
Pintles  are  to  be  fitted  as  taper  bolts  in  the  pintle 
boss;  there  is  to  be  no  shoulder  on  the  pin;  the 
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taper  should  not  be  greater  than  1  in  12,  and  the 
nuts  are  to  be  fitted  with  efficient  locking  pins.  Where 
pintles  of  3y2  inches  diameter  and  upwards  are  re- 
quired and  arc  protected  by  gun  metal  sheathing 
shrunk  on  to  the  pintle,  the  diameter  .5S  may  be 
measured  over  the  sheathing. 

Rudder  Couplings  between  upper  and  lower  stocks 
are  to  be  supported  by  an  ample  body  of  metal  worked 
out  from  the  rudder  stock,  and  are  to  have  flanges  of 
not  less  thickness  than  2SS ;  if  keywavs  are  cut  in 
couplings  the  thickness  is  to  be  increased  by  the  depth 
of  the  key  way;  the  material  outside  the  bolt  holes  is 
not  to  be  less  than  two-thirds  of  the  diameter  of  the 
bolt ;  there  should  be  at  least  six  bolts  in  each  coupling, 
and  the  united  area  in  square  inches  of  the  bolts 
should  not  be  less  than  given  in  the  following 
formulae : 

Horizontal  Couplings. 
.3S'  ^  r  r=  Bolt  area. 

r  =  mean  distance  in  inches  of  the  bolt 
centers  from  the  center  of  the  sys- 
tem of  bolts. 
Vertical  Couplings. 

,33S*  =  Bolt  area  at  bottom  of  thread. 
Scarphed  Couplinj^s.  ' 

.4S^   =  Bolt  area  at  bottom  of  thread. 
2.5S    =  Length  of  scarph. 

1.75S  =  Width  of  scarph  at  top  where  there  are 
two  bolts  in  end. 
2.5S  =  Width  of  scarph  at  bottom. 
.13S  =  Thickness  of  scarph  tips. 

The  nuts  on  coupling  bolts  are  to  be  of  standard 
proportions,  and  are  to  be  efficiently  locked  in  posi- 
tion after  having  been  screwed  up. 

Rudder  plates  are  recommended  lo  be  fitted  clear 
of  the  rudder  stock  so  that  all  surfaces  may  be  kept 
clean  and  painted;  the  thickness  of  the  plate,  in  asso- 
ciation with  the  spacing  of  arms  reciuircd  above,  is  not 
to  be  loss  than  given  in  the  following  table : 
Stock  3  4  5  6  7  8  9  10  11  12  13  14  15 
Plate  .68  .72  .76  .8  .84  .88 .92 .96  1.00  1.04  1.08  1.12  1.16 
(Sizes  are  given  in  Inches.) 

Intermediate  thicknesses  may  be  obtained  by  inter- 
polation ;  where  the  sea  speed  exceeds  15  knots  the 
thickness  is  to  be  increased ;  ihc  rate  of  increase  is  to 
be  .04"  per  knot. 

Rudder  Stops.  Strong  and  efficient  stops  are  to  be 
fined  on  deck ;  steam  steering  engines  are  to  be  pro- 
vided with  satisfactory  arrangements  for  stopping  the 
engine  before  the  stops  are  reached. 

Bearing  Rings  arc  to  be  fitted  under  the  rudder  arms, 
or  carriers,  as  may  he  required  to  distribute  the  rudder 
weight. 

Balanced  Rudders.  The  size  above  the  neck  bearing 
of  stocks  for  balanced  rudders  is  not  to  be  less  than 
obtained  from  the  formula  for  unbalanced  rudders 
where  R  and  A  arc  measured  between  the  center 
line  of  stock  and  back  edge  of  rudder.  The  limitations 
and  modifications  in  terms  of  sea  speed  specified  under 
rudder  .stocks  will  apply  to  upper  and  lower  stocks  of 
balanced  rudders. 

The  size  of  the  lower  stock  for  balanced  rudders 
which  have  efficient  neck  and  bottom  bearings  is  to  be 
obtained  from  the  formula : 

S,  =  .26  ^"R./VV? 
Where  Si  —  diameter  of  lower  stock  in  inches. 
R  =  .25  (a  +  V 


A  =  area  in  square  feet  of  the  rudder  surface 

below  the  load  line, 
a  =  vertical  distance  in  feet  from  the  neck 
bearing  to  the  center  of  gravity  of 
the  immersed  rudder  surface, 
b  =  horizontal  distance  in  feet  from  center 
of  lower  stock  to  the  center  of 
gravity  of  the  immersed  rudder  sur- 
face. 

V  =  maximum  sea  speed  of  vessel  in  knots 
per  hour. 

The  lower  stock  is  to  be  the  full  diameter  for  at 
least  two-thirds  of  the  distance  from  the  neck  to  the 
bottom  bearing;  the  diameter  may  be  gradually  re- 
duced below  this  point  until  it  is  .75S,  in  the  bottom 
bearing;  the  stock  is  to  extend  into  the  bottom  bear- 
ing for  a  distance  not  less  than  .7S,.  One-half  of  the 
neck  bearing  is  to  be  a  solid  part  of  the  stern  post 
and  the  length  of  the  bearing  is  not  to  be  less  than 
1.5S, ;  the  area  at  the  bottom  of  the  thread  of  the 
bolts  for  the  cover  is  not  to  be  less  than  .33S,.  The 
bearings  are  to  be  bushed  with  metal  and  satisfactory 
arrangements  are  to  be  made  at  each  bearing  to  take 
the  weight  of  the  rudder. 

The  size  of  the  lower  stock  for  balanced  rudders 
which  have  no  bottom  bearing  is  to  be  obtained  from 
the  formula: 

S,  =  .26  ^  R.A.V.' 

Wliere  R  =  a  +  V  a'  -f  b' 
and  S„  A,  V,  a  and  b  have  the  values  given  in  the 
preceding  paragraph. 

The  lower  stock  is  to  be  of  the  full  diameter  to  the 
underside  of  the  top  rudder  arm ;  the  diameter  may 
be  gradually  reduced  below  this  point  until  it  is  .33S, 
at  the  heel.  The  length  of  the  neck  bearing  is  to  be 
at  least  1.5S,,  the  bearing  is  to  be  bushed  with  metal 
and  satisfactory  arrangements  are  to  be  made  to  take 
the  weight  of  the  rudder. 
Rudder  Area.  The  area  of  the  effective  rudder  blade. 
I'sually  referred  to  as  a  percentage  of  the  area  of  the 
minicrsed  middle  line  or  lateral  plane  of  the  ship. 
Rudder  Arms.  A  term  applied  to  the  frames  or  arms 
projecting  or  radiating  from  the  vertical  main  piece 
for  the  purpose  of  supporting  and  stiffening  the  nul- 
der  plating. 

Page  577. 

Rudder,  Auxiliary.  A  term  applied  to  bow  rudders. 
They  are  fitted  to  ferry  and  sometimes  paddle-wheei 
boats. 

Rudder,  Balanced.  A  rudder  having  the  forward  or 
leading  edge  of  the  whole  or  a  portion  of  the  rudder 
far  enough  forward  of  the  center  line  of  the  rudder 
stock  to  bring  the  center  of  pressure  of  the  watc  on 
the  rudder  at  the  maximum  helm  angle  on  or  near 
the  centerline  of  the  rudder  stock. 

W'ith  a  balanced  rudder  the  torque  is  reduced  to 
a  minimum  so  that  the  power  of  the  steering  engine 
may  be  reduced.  The  size  of  the  stock,  however,  will 
depend  largely  on  the  bending  stresses. 

Rudder,  Bearing.  A  fitting  usually  constructed  in  two 
parts  which  are  bolted  together  around  the  rudder 
stock.  The  upper  portion  of  the  bearing  is  usually 
fitted  with  an  annuLir  groove  and  a  flat  ring  floating 
in  oil  upon  which  the  rudder  carrier  turns. 

The  middle  portion,  which  is  usually  lined  with 
white  metal,  forms  a  side  bearing  for  the  rudder 
stock  and  the  Ijottom  portion,  which  is  composed  of 
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a  wide  llangc,  provides  for  ailachment  to  ihe  top  of 
the  rudder  trunk  or  a  deck. 
Page  578. 

Rudder,  Bow  Piece.    A  term  applied  to  the  curved 

frame  forming  the  after  edge  of  a  rudder. 
Rudder  Brace.   Sec  Gudgkons. 

Rudder  Bushings.  A  term  applied  to  brass  or  metal 
sleeves  fitted  around  the  pintles. 

Pages  577,  891. 
Rudder  Carrier.    A  fitting  usually  constructed  in  two 
parts  which  are  bolted  together  around  the  rudder 
stock  and  which  forms  a  means  of  transferring  the 
weight  of  the  rudder  to  the  rudder  bearing. 

The  upper  portion  of  the  carrier  consists  of  a  sleeve 
that  forms  a  close  fit  around  the  slock  which  is 
usually  turned  to  a  larger  diameter  at  the  top  and 
bottom  of  the  carrier  sleeve  to  form  shoulders. 

The  upper  shoulder  aids  in  transferring  the  weight 
of  the  rudder  through  the  carrier  to  the  bearing  and 
the  lower  shoulder  prevents  the  stock  from  slipping 
up  throufih  the  carrier.  Set  screws  or  a  key  and  key- 
way  are  usually  fitted  to  insure  that  the  carrier  turns 
with  the  stock. 

The  lower  portion  of  the  carrier  consists  of  a  flange 
having  a  flat  bearing  surface  that  works  on  an  an- 
nular ring  floating  in  oil  in  a  groove  on  the  tt>p  of 
the  rudder  bearing. 

Page  57S. 

Rudder,  Cast  Steel.  .\  term  applied  to  a  rudder  having 
the  plaie  and  framework  of  cast  steel.  It  may  be 
made  in  one  piece  or  in  two  or  more  pieces  bolted 
together. 

Rudder  Coupling.    A  term  applied  to  the  flanges  or 
palms  litted  to  the  lower  end  of  the  rudder  stock  and 
to  the  top  of  the  main  piece  to  provide  a  means  of 
efficient  connection. 
Pagci  577.  57tS. 

Rudder,  Double  Plate.  A  rudder  constructed  by  two 
planes  of  platint;  tapering  in  section  from  the  width 
of  the  main  piece  in  the  way  of  the  rudder  stock 
dtiwn  to  the  width  of  a  bar  at  the  edges.  The  space 
between  the  two  plates  is  usually  filled  witli  wood. 

Rudder,  Flat  Plate.  A  term  applied  to  a  rudder  con- 
structed by  one  plane  of  steel  plating.  The  plating 
is  supported  and  stiffened  by  arms  projecting  fn)m  a 
vertical  main  piece.  The  rudder  arms  may  all  be  on 
the  same  side  of  the  plate  or  alternating  on  one  side 
and  then  on  the  other. 
Page  577. 

Rudder  Frame.  A  term  applied  to  a  vertical  or  niai  i 
piece  and  the  arms  that  project  from  it,  forming  the 
frame  work  of  a  rudder. 

Rudder  Gudgeons.   See  Gudgeons,  Ruddkr. 

Rudder  Head.    The  upper  end  of  the  main  piece  to 
which  the  rudder  stock  is  attached.   The  head  consists 
of  a  flange  or  thick  palm  to  which  a  flange  or  palm 
on  the  lower  end  of  the  rudder  stock  is  bolted. 
Page  577. 

Rudder  Heel.    A  term  applied  to  the  lowermost  por- 
tion of  the  main  piece  of  a  rudder. 
Page  577. 
Rudder,  Jury.  See  Jury  Ruddkr. 

Rudder  Keeper.  A  term  applied  to  wedge  shaped  piece-; 
of  metal  that  are  fitted  between  and  prevent  the  nuts 
on  the  coupling  bolts  from  working  loose. 
Page  57S, 

Rodder  Lugs.    A  term  applied  to  the  projection,  cast 


or  fitted  to  the  forward  edge  of  the  rudder  frame 
for  the  purpose  of  taking  the  pintles. 
Rudder,  Main  Piece.  The  vertical  or  main  frame  of  the 
rudder  to  which  the  rudder  arms  are  attached. 
Page  577. 

Rudder  Pendants.  A  term  applied  to  a  pair  of  chains 
or  ropes  attached  by  a  shackle  to  a  hole  bored  through 
the  upper  after  end  of  a  rudder  frame  or  to  a  monkey 
tail  for  the  purpose  of  providing  a  temporary  steer- 
ing gear.  The  upper  ends  of  the  pendants  are  usually 
attached  to  pads  fitted  to  the  shell. 

Rudder  Pintles.    See  Pintles,  Rudder. 

Rudder  Scores.  A  term  applied  to  the  portions  of  the 
forward  edge  of  a  rudder  that  are  cut  out  between 
pintles.  This  scoring  allows  the  rudder  to  be  un- 
shipped readily. 

Rudder,  Side  Plate.    See  Rudder,  Double  Plate. 

Rudder  Stays.    See  Rudder  Arms. 

Rudder  Stock.  A  vertical  shaft  having  a  rudder  at- 
tached to  its  lower  end  and  having  a  yoke,  quadrant 
or  tiller  fitted  to  its  upper  portion  by  which  it  may 
be  turned. 

In  addition  to  the  function  of  turning,  the  stock 
should  take  the  weight  of  the  rudder  through  a  car- 
rier attached  to  the  stock  which  works  on  a  bearing 
fitted  at  the  top  of  the  rudder  trunk  or  on  a  plat- 
form or  deck. 

The  rudder  stock  should  be  designed  to  withstand 
the  torque,  and  bending  stress  coming  on  the  rudder 
at  the  maximum  helm  angle  and  the  maximum  speed 
of  the  ship. 

Pages  578,  893.  896,  898. 
Rudder  Stock  Stuffing  Box.   See  Stuffing  P>o\,  Rudder 
Stock. 

Rudder  Stops.  .\  term  applied  to  fittings  attached  to 
the  structure  of  the  ship  or  to  shoulders  on  the  stern 
post  which  have  the  function  of  limitini::  the  swing 
of  the  rudder  to  an  angle  of  about  35  degrees. 

Rudder,  Telltale.    See  Tki.ltalk  Ruddkr. 

Rudder  Trunk  or  Tube.  .\  term  applied  to  a  casing 
fitted  around  the  rudder  stock  and  extending  from  the 
counter  to  a  platform  or  deck.  Its  purpose  is  to 
prevent  water  from  entering  the  hull,  and  for  this 
reason  a  stufiing  box  is  fitted  at  its  upi)er  end. 

Rudder,  Underhung.  A  rudder  that  is  not  hinged  or 
stei)ped  on  the  stern  post  but  supported  entirely  by 
the  rudder  stock. 

In  this  form  of  rudder  the  bending  stress  on  the 
stock  at  maximum  speed  is  generally  (piite  large  and 
becomes  the  most  important  factor  in  calculating  the 
size  of  the  stock. 

Rules  of  the  Road.    Regulations  for  i)reventing  col- 
lisions and  for  promoting  safety  to  navigation. 
These  include  the  following : 

1.  The  International  Rules  establislu  d  by  agreement 
between  maritime  nations  governing  navigation  on  the 
high  seas  and  in  all  waters  connected  therewith 
navigable  by  sea-going  vessels. 

2.  The  Inland  Rules  enacted  by  Congress  governing 
the  navigation  of  the  inland  waters  of  the  United 
States. 

3.  The  Pilot  Rules  for  United  States  Inland  Waters, 
supplementing  the  Inland  Rules. 

These  Rules  are  established  by  the  Board  of  Super- 
vising Inspectors  of  Steam  Vessels  under  authority 
of  the  United  States  Inland  Rules. 

4.  Local  Regulations  for  the  navigation  of  various 
harbors,  rivers,  and  other  inland  waters,  of  countries 
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other  than  the  United  States.  These  Rules  are  gener- 
ally made  locally  for  each  port. 

In  general,  the  local  rules  do  not  modify  the  Inter- 
national Rules  in  the  more  important  particulars,  but 
frequently  emphasize  many  minor  requirements. 

Run.  The  under  water  portion  of  a  vessel  aft  of  the 
midship  section  or  dead  flat. 

Runner.  A  length  of  rope  made  fast  at  one  end  and 
rove  through  a  single  movable  block,  i.  e.  a  single 
whip  reversed. 

Running  Rigging.  Ropes  which  are  hauled  upon  at 
times  in  order  to  handle  and  adjust  sails,  yards,  etc., 
such  as  sheets,  dewUnes,  halyards,  downhauls,  out- 
hauls,  reef-tackles,  etc 

S 

Saddle.   A  block  of  wood,  hollowed  out  to  receive  the 

inner  end  of  a  jib-boom. 
Safety  Goggles.    Spectacles  specially  designed  to  pro- 
tect the  eyes  of  workmen  against  dust,  flying  pieces 
of  metal  or  excessive  light. 

Chippers,  calkers,  riveters  and  welders  should  be 
required  to  wear  them. 
Pages  762.  763. 
Safety  Keel.   See  Kekl,  Safety. 

Safety  Rules.  An  innovation  which  has  met  with  con- 
siderable favor  in  a  number  of  shipyards  during  the 
past  two  or  three  years  is  the  adoption  and  enforce- 
ment of  fixed  rules  relative  to  safety  and  sanitation. 
Precautions  and  measures  have  been  taken  for  safe- 
guarding the  workers,  and  responsible  persons  charged 
with  the  administration  of  this  work. 

The  principal  idea  embodied  in  this  work  is  that  by 
a  proper  system  of  education  regarding  the  dangers 
of  their  work  and  the  advantages  of  modern  sanitary 
methods,  the  co-operation  of  the  personnel  will  be 
readily  forthcoming,  with  the  result  that  a  higher 
state  of  efficiency  will  prevail  throughout  the  plant 
which  will  be  of  mutual  benefit  to  the  employes  and 
the  company,  the  employes  benefiting  by  the  pre- 
cautions taken  to  safeguard  their  health  and  eliminate 
avoidable  accidents  and  the  company  by  the  increased 
production  and  reduction  in  accident  compensation 
costs. 

During  the  war  the  Newark  Bay  Shipyard  of  the 
Submarine  Boat  Corporation  made  a  notable  record, 
not  only  for  the  tremendous  amount  of  work  turned 
out  but  also  for  the  extremely  low  percentage  of 
accidents  per  number  of  men  employed.  The  following 
Rules  and  Regulations  in  force  at  the  Newark  Bay 
Shipyard  are  therefore  published  through  the  kind 
permission  of  the  Submarine  Boat  Corporation. 
Organization  of  Safety,  Sanitation  and  Service  Board 
The  Submarine  Boat  Corporation  desires  to  make  the 
work  of  every  employe   as  safe  and  healthful  as  possible, 
and  to  bring  this  about  the  Safety  Organization  has  been 
created  to  co-operate  with  its  employes  in  the  advancement 
and  in  the  improvement  of  sanitary  and  working  con- 
ditions.   To  assist  in  accident  prevention  and  to  secure 
the  ideas  and  co-operation  of  all  employes  safety  commit- 
tees are  to  be  formed. 

Until  such  time  as  additional  departments  are  created 
there  will  be  eleven  departmental  committees,  comprised 
of  the  following  departments: 
Plant  Construction- 
Mechanical  ANi)  Electrical  Installation  and 
Maintenance 


Hull  Construction 

Transportation 

Yard  Superintendence 

Fabricating  Department 

Passenger  Transportation 

Commissary  Department 

Fire  Department 

Military  Department 

Police  Department 

Purchasing  Department 

Timekeeper's  Department 
The  superintendent  of  each  of  these  departments  will 
quarterly  appoint  a  committee,  for  the  ensuing  quarter,  con- 
sisting of  three  or  more,  the  total  number  to  be  an  odd 
number,  which  departmental  committee  shall  include  at 
least  one  foreman.  The  majority  of  such  committee  shall 
choose  its  own  chairman  and  the  chairmen  of  all  the  de- 
partmental committees  shall  quarterly  choose  four  of  their 
number  to  serve  on  the  Safety,  Sanitation  and  Service 
Board  for  the  ensuing  quarter.  Each  department  commit- 
tee may  at  its  discretion  and  with  the  approval  of  its 
superintendent  organize  such  sub-committees  as  its  work 
may  make  desirable. 

The  Safety.  Sanitation  and  Service  Board  shall  consist 
of  the— 

Chief  Physician 
Commissioner  of  Labor 
Safety  Engineer 
Chief  Engineer 
General  Manager's  Assistant 
SiTpERvisoR  of  Welfare  (Honorary  Member) 
Four  Elected  Members 
It  shall  quarterly  choose  one  of  its  members  to  act  as 
chairman  for  the  ensuing  quarter. 

The  Safety,  Sanitation  and  Service  Board  will  have 
general  charge  of  and  supervision  over  safety  work.  It 
will  receive  and  pass  upon  all  safety  recommendations 
received  from  the  departmental  superintendents. 

It  will  devise  and  promulgate  standards  for  safeguard- 
ing, sanitation,  working  conditions  and  such  other  matters 
as  may  be  referred  to  it. 

It  will  formulate  rules  for  safe  operation  of  machinery 
and  will  promulgate  same  through  the  Safety  Organiza- 
tion. 

Periodic  inspection  of  the  plant  and  of  working  and 
sanitary  conditions  will  be  made  and  written  reports  of 
such  inspections  submitted  to  department  superintendents, 
who  will,  after  review,  or  action  on  any  or  all  items,  cause 
reports  to  l)e  delivered  to  the  Safety,  Sanitation  and  Ser- 
vice Board. 

It  will  arrange  for  investigators  to  determine  immedi- 
ately the  causes  of  accidents.  These  investigators  must  be 
rendered  every  assistance  by  all  employes  to  the  end  that 
the  facts  may  be  developed  in  each  case  and  any  attempt 
on  the  part  of  any  employe  to  mislead  the  investigators 
will  result  in  his  dismissal. 

Regular  meetings  will  be  held.  The  date  of  such  meet- 
ings will  be  determined. 

Safety  bulletin  boards  will  be  erected  in  all  departments 
and  employes  are  instructed  to  read  the  bulletins  and 
notices  placed  thereon.  The  subject  is  to  be  changed  at 
frequent  intervals  and  departmental  safety  committee  men 
will  find  much  material  in  these  bulletins  for  discussion 
at  their  meetings. 

The  Safety,  Sanitation  and  Service  Board  will  at  once 
proceed  to  formulate  and  adopt  rules  for  its  procedure 
which  will  insure  the  placing  of  definite  responaibility  for 
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activities  of  its  own  initiative  directly  on  one  of  its  mem- 
bers or  upon  a  person  or  persons  selected  by  it.  It  will 
also  arrange  to  have  reports  of  accidents  investigated  and 
inspection  reports  received  from  Safety  Engineers  inspect- 
ing the  plant  passed  directly  to  the  superintendent  of  the 
•department  concerned  so  as  to  avoid  delaying  of  the  trans- 
mission of  the  facts  until  after  the  meeting  of  the  Safety, 
Sanitation  and  Service  Board. 

It  is  to  be  the  duty  of  every  employe  to  report  to  a 
member  of  the  Safety  Committee  of  his  department  or  to 
any  Safely  Engineer  all  unsanitary  and  unsafe  conditions 
or  practices.  Such  reports  will  be  investigated  by  the 
Departmental  Safety  Committee  and  if  substantiated  the 
Departmental  Committee  will  submit  their  recommenda- 
tions to  the  superintendent  of  the  department  affected,  who 
will  either  issue  the  necessary  safety  requisitions  to  cor- 
rect such  conditions  or  refer  the  matter  to  the  Safety,  Sani- 
tation and  Service  Board.  All  recommendations  shall  be 
submitted  in  writing  and  filed  with  the  record  of  action 
taken. 

Instructions  to  Superintendents  to  Be  Carefully  Read 

by  Every  Superintendent 

The  Submarine  Boat  Corporation  desires  to  make  the 
work  of  every  one  of  its  employes  as  safe  as  possible.  To 
achieve  this  object,  the  management  will  hold  each  super- 
intendent responsible  for  every  preventable  accident  occur- 
ring in  his  department,  and  expects  each  superintendent 
to  likewise  hold  responsible  his  foremen.  The  failure  of 
a  foreman  to  take  necessary  steps  to  prevent  an  accident 
will  not  reheve  a  superintendent,  or  vice  versa. 

To  prevent  accidents  it  is  therefore  the  duty  of  each 
superintendent  to  exact  from  his  foremen  a  strict  com- 
pliance with  the  rules  and  instructions  formulated  for  their 
guidance.  By  personal  investigation  he  should  assure  him- 
self that  this  is  being  done.  Accident  reports  should  prove 
a  great  help  in  determining  whether  any  particular  fore- 
man is  doing  his  part  or  not.  These  reports  must  be  re- 
turned to  the  Safety,  Sanitation  and  Service  Board  as  soon 
as  possible,  and  must  have  noted  thereon  the  remedial  or 
disciplinary  action  which  was  taken. 

Superintendents  must  report  all  fires  on  proper  form  ti) 
the  Safety,  Sanitation  and  Service  Board  as  soon  after 
a  lire  as  possible. 

Success  or  lack  of  success  in  prosecuting  our  work 
safely  depends  largely  upon  close  attention  to  every  safety 
rule  and  co-operation  between  superintendents,  foremen 
and  the  employes  in  their  respective  departments,  and 
accident  records  will  bear  an  important  place  in  the  annual 
review  of  our  work. 

Instructions  to  Foremen 

The  Submarine  Boat  Corporation  desires  to  make  the 
work  of  every  one  of  its  employes  as  safe  as  possible. 
To  achieve  this  object  the  management  has  created  a 
Safety,  Sanitation  and  Service  Board.  This  board  will  be 
given  every  possible  assistance  to  the  end  that  each  em- 
ploye may  go  safely  about  his  work.  Each  superintendent 
will  be  held  strictly  accountable  for  every  preventable  acci- 
dent occurring  to  employes  in  his  department,  and  the 
superintendent  shall  hold  each  foreman  likewise  responsi- 
ble, nor  will  the  negligence  of  one  excuse  the  other.  The 
following  instructions  have  been  prepared  so  that  each 
foreman  may  know  exactly  what  the  management  expects 
of  him.  To  trie  degiee  that  a  foreman  complies  with  the 
spirit  of  these  instructions,  to  that  degree  will  he  enter 
into  the  spirit  of  the  organization,  and  to  that  degree  he 
will  become  a  valuable  man  to  the  company. 


The  first  duty  of  the  foreman  in  the  prevention  of 
accidents  is  to  inspect  his  department  for  the  purpose  of 
locating  and  eliminating  dangerous  conditions.  A  daily 
inspection  must  be  made  with  four  objects  mainly  in  view: 

1.  To  see  that  all  workmen  in  this  department  are 
complying  with  these  rules. 

2.  That  they  are  not  doing  their  work  in  an  awkward 
or  unsafe  way. 

3.  That  only  tools  and  machinery  in  good  condition  are 
being  used. 

4.  That  no  guards  or  safety  signs  have  been  removed 
without  having  been  replaced.  That  passages  and  aisles 
are  free  from  materials;  that  proper  clearances  have  been 
maintained,  and  that  clean  and  neat  conditions  prevail. 

Next  in  importance  is  the  proper  instruction  and  han- 
dling of  the  men.  A  new  man  should  be  carefully  sized 
up  and  if  he  seems  to  be  a  slow-thinking,  heavy-footed 
man,  he  should  not  be  placed  on  work  requiring  a  quick- 
thinking,  nimble  man.  If  no  one  in  the  department  can 
talk  with  the  new  man,  he  should  be  transferred  to  a 
department  where  some  one  can  talk  his  language  or  an 
interpreter  called.  If  there  is  work  which  it  is  reasonable 
10  suppose  he  can  be  taught  to  do,  the  foreman  must  per- 
sonally instruct  the  man  in  his  duties  and  in  the  dangers 
of  the  work  and  before  leaving  the  new  man  to  do  his 
work  unassisted  he  must  make  sure  that  the  work  is 
understood. 

Such  thorough  instruction  not  only  has  the  effect  of 
lessening  the  chance  of  injury^  which  is  much  greater  for 
an  inexperienced  man,  but  it  also  makes  the  new  man 
more  efficient  from  the  beginning,  and  where  the  new  man 
uses  machinery,  proper  instruction  avoids  a  great  deal  of 
wear  and  tear.  If  the  new  man  is  to  work  with  other  and 
more  experienced  men,  one  of  these  men  should  be  ap- 
pointed to  act  as  monitor  to  the  new  man  until  such  a  time 
as  he  becomes  thoroughly  experienced.  At  this  time  he 
must  be  given  a  rule  book,  and  he  must  be  familiar  with 
rules  pertaining  to  his  work  within  seven  days,  to  be 
determined  by  an  examination  given  by  the  foreman. 

If  his  work  is  of  a  nature  that  requires  the  use  of 
goggles,  he  must  be  given  them  as  soon  as  he  commences 
work.  Adjustable  goggles  are  kept  in  stock,  which  can 
easily  be  fitted  to  any  man.  Foremen  are  held  strictly 
responsible  for  the  enforcement  of  the  rule  that  all  men 
in  their  charge  who  should  wear  goggles  are  provided 
with  the  right  style,  properly  adjusted.  The  new  man 
should  be  made  to  understand  that  he  must  wear  them  if 
he  expects  to  continue  in  the  employ  of  the  company.  By 
insisting  on  this  at  the  start,  when  the  man  is  anxious  to 
comply  with  instructions,  a  great  deal  of  friction  is  avoided. 
He  should  also  be  impressed  at  this  time  with  the  extreme 
necessity  of  reporting  to  the  Emergency  Hospital  to  have 
even  the  slightest  injury  properly  cared  for. 

Where  an  employe  is  found  disobeying  rules  or  taking 
chances  which  endanger  him  or  other  workmen,  he  must 
be  so  dealt  with  as  to  make  certain  that  the  offense  will 
not  be  repeated.  Employes  who  unwittingly  are  doing 
their  work  in  an  awkward  or  unsafe  way  should  be  in- 
structed until  they  do  it  in  the  right  way.  Tools  with 
broken  handles,  mushroom  heads,  etc.,  must  not  be  allowed 
to  remain  in  use,  but  must  be  replaced.  Guards,  railings, 
safety  signs,  etc..  removed  by  others  and  not  replaced  must 
be  put  in  their  proper  place,  and  the  fact  they  were  not 
properly  replaced,  with  the  names  of  the  offenders,  if  it 
is  possible  to  secure  them,  reported  to  the  superintendent 
at  once.  Floors  that  are  clean,  with  material  orderly  piled 
and  aisles  kept  clean  speak  loudly  of  an  efficient  foreman, 
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and  arc  as  important  in  the  prevention  of  accidents  as 
proper  covering  for  gears.  Night  foremen  should  look  out 
for  places  that  are  poorly  lighted  and  attend  to  their  proper 
lighting,  as  conditions  which  may  be  safe  in  daylight  may 
be  dangerous  at  night,  especially  for  new  men.  Night  fore- 
men should  also  keep  a  close  watch  on  all  their  men,  as 
it  frequently  happens  that  men  go  lo  sleep  in  extremely 
dangerous  out-of-the-way  places  so  tliey  will  not  be  caught. 

As  time  goes  by  and  it  is  possible  to  fairly  judge  the 
man,  foremen  should  ask  themselves  whether  a  man  is 
really  doing  ihe  kind  of  work  that  he  should.  If  not,  try 
to  place  him  at  work  where  he  will  be  able  to  do  better. 
If  he  has  been  injured  frequently,  put  him  on  the  least 
dangerous  work  possible,  and  if  on  this  work  he  still  meets 
with  accidents  return  him  to  the  employment  office.  Re- 
turn slip  musi  give  full  information  both  as  to  the  man's 
qualifications  and  deficiencies.  This,  however,  should  never 
be  done  until  every  effort  has  been  made  to  develop  him 
into  an  efficient  and  safe  workman.  Some  foremen,  the 
poorest  ones  as  a  rule,  return  men  for  little  or  no  reason. 
If  a  new  man  docs  not  perform  his  duties  correctly  he 
should  not  be  returned  but  should  be  very  carefully  in- 
structed again  and  given  a  chance  to  adjust  himself  to 
his  work.  Summary  dismissal  will  not  be  tolerated  b> 
this  company. 

Each  foreman  is  expected  to  use  patience  and  care  in 
instructing  new  men ;  a  well-trained  man  is  what  the  man 
agement  looks  to  the  foreman  for.  Cursing,  striking,  abuse 
or  mistreatment  of  employes,  new  or  old,  will  be  most 
severely  dealt  with.  While  the  company  expects  an  honest 
day's  work  from  each  man,  it  does  not  expect  this  to  be 
secured  by  means  of  bullying.  An  employe  who  will  not 
willingly  do  his  work  should  be  cautioned  in  a  firm,  honest 
way  that  loafing  or  disol)ediencc  can  only  result  in  dis- 
missal, and  then  if  he  is  indifferent  he  should  be  returned 
to  the  employment  office  with  full  information  as  above 
outlined.  In  case  of  serious  infraction  of  the  rules  he  may 
be  discharged. 

A  careful  watcli  should  l)e  kept  to  see  that  no  man  starts 
to  work  if  intoxicated,  or  if  he  becomes  intoxicated  while 
at  work  he  should  be  sent  home.  Efforts  shall  l)e  made  to 
ascertain  the  reason  why  men  are  otT.  This  will  be  under- 
taken by  a  designated  person  or  persi>ns.  If  it  develops 
that  a  man  frequently  lays  otT  as  the  result  of  a  debauch 
on  the  previous  night,  such  a  man  should  he  warned  that 
he  will  be  the  first  to  go  in  case  work  Ijecomes  slack,  and 
even  when  workmen  are  scarce,  such  a  man  should  not  be 
retained,  as  he  cannot  be  an  elTicient  or  safe  man  excepting 
for  part  of  the  time.  Another  man  to  avoid  is  one  who 
in  his  personal  habits  is  slovenly,  for  he  will  also  be 
slovenly  in  his  work.  Employes  who  are  subject  to  epi- 
lepsy or  fainting  spells,  which  render  them  more  or  less 
imconscious,  must  not  be  retained  in  any  department,  but 
must  be  sent  to  the  Chief  Physician  for  examination  and 
taken  back  only  on  his  recomendation.  Employes  who 
come  to  work  ill,  or  are  taken  ill  while  at  work,  should 
be  sent  to  the  hospital  for  treatment.  If  the  Chief  Phys- 
ician discovers  no  sign  of  illness  and  it  is  evident  that 
the  man  is  shamming  he  will  be  discharged.  They  must, 
however,  never  be  allowed  to  continue  working  contrary 
to  Chief  Physician's  recommendation,  as  lowered  vitality 
with  a  constant  lowering  of  mental  and  physical  effi 
ciency  tends  to  the  hazard  of  serious  or  fatal  accidents 
Of  equal  importance  is  the  laying  out  of  work  so  that  it 
will  not  be  necessary  for  a  man  to  work  more  than  a  single 
shift  or  at  the  most  a  double  shift.  Triple  shifts  should 
never  be  worked,  as  this  is  not  only  deleterious  to  the 


employe's  health,  but  is  a  fruitful  source  of  accidents  and 
a  cause  for  lowered  efficiency  for  several  days  following 
until  the  system  has  recuperated. 

Foremen  must  never  allow  personal  feelings  to  enter 
into  their  work.  Work  must  be  apportioned  without  favor- 
itism, excepting  such  as  is  fully  merited  for  faithful  ser- 
vice. If  an  employe  makes  a  complaint,  the  foreman  must 
see  that  the  grievance,  if  justilied,  is  adjudicated;  if  the 
grievance  is  imaginary,  he  must  explain  to  the  man  just 
why  his  complaint  is  unfounded.  F'oremen  must  never 
argue  with  their  men.  If  trouble  develops,  a  policeman 
must  be  called  to  remove  from  the  plant  the  obnoxious 
person,  and  his  superintendent  notified  of  the  fact. 

Foremen  who  demand,  borrow,  or  accept  money  or 
presents  from  men  in  their  charge  will  be  dismissed  from 
the  service. 

In  dealing  with  men  of  his  own  or  other  departments, 
or  the  heads  of  other  departments,  a  foreman  must  studi- 
ously avoid  friction.  If  impossible  to  adjust  differences, 
recourse  must  be  had  to  his  superintendent,  who  will  see 
that  the  alTair  is  properly  taken  care  of.  The  spirit  of 
co-operation,  the  esprit-dc-corps,  is  so  vital  to  the  success 
of  the  organization  that  foremen  found  guilty  of  unjustly 
criticizing  other  employes,  and  particularly  other  foremen, 
will  be  discharged.  This  does  not  mean  that  well-founded, 
honest  criticisms  cannot  be  made,  but  it  does  mean  that 
they  must  be  made  to  the  proper  authority,  and  in  the 
proper  spirit  only. 

If  workmen  from  another  department  are  doing  repair 
or  other  work  in  your  department,  see  that  it  is  done 
safely  and  right,  for  you  are  responsible  for  conditions  in 
your  department.  Be  sure  in  doing  work  of  any  kind  that 
guards  that  have  l)een  removed  are  replaced,  and  that  pits, 
etc.,  are  properly  guarded.  Note  the  operation  of  steam 
cranes  and  engines  in  your  department,  and  if  they  are 
not  being  operated  safely,  notify  your  superior. 

Should  one  of  your  men  be  injured,  see  that  he  goes  to 
the  hospital  for  treatment,  and  that  you  get  back  a  properly 
made  out  hospital  slip.  If  nccessarj^  send  a  man  along  to 
accompany  him,  or  have  the  ambulance  come  for  him.  To 
avoid  unnecessary  delay,  foremen  must  familiarize  them- 
selves with  the  location  of  stretchers  and  ambulance  sta- 
tions in  their  vicinity. 

Foremen  must  never  permit  an  employe  who  has  been 
injured  to  return  to  work  unless  he  has  a  release  slip 
properly  signed  by  the  Chief  Physician  and  Claim  Agent. 

Release  slips  are  in  two  difTerent  colors,  blue  and  white. 
White  slips  are  given  to  employes  when  they  are  able  to 
do  their  regular  work.  Blue  slips  are  given  to  employes 
who  are  not  as  yet  able  to  perform  their  regular  work, 
but  who  arc  able  to  do  light  work.  Foremen  must  pay 
especial  attention  to  employes  who  have  blue  slips  anc 
must  place  them  on  some  suitable  light  work  until  such 
a  time  as  they  are  given  a  white  check. 

If  the  foreman  is  of  the  opinion  that  an  employe  who 
has  been  released  for  light  work  is  again  able  to  do  his 
regular  work,  he  should  send  him  to  the  Chief  Physician, 
who  will  have  him  examined,  and  if  the  employe  is  foiuid 
able  to  do  his  regular  work,  he  will  be  given  a  white  slip, 
and  can  then  be  put  on  his  regular  work  by  the  foreman 

All  release  slips,  either  blue  or  white,  must  be  returne(' 
to  the  Gaim  Agent  as  soon  as  the  employe  is  placed  a* 
work. 

Make  it  your  business  to  discuss  the  accident  with  o-her 
foremen  and  see  if  you  cannot  think  out  some  way  of 
preventing  ^  similar  accident  from  occurring. 

The  man^^^^'"^"^      conclusion  desires  to  impress  on  all 
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foremen  the  necessity  of  complying  as  fully  as  possiMc 
with  these  instructions,  and  that  the  measure  of  success 
achieved  will  be  given  the  consideration  its  importance  de- 
serves in  making  the  annual  review  of  a  foreman's  work. 

General  Rules 

These  instructions  and  rules  apply  to  and  govern  all 
departments  of  Submarine  Boat  Corporation,  at  its  Newark 
Branch  Shipyard : 

Rule  1.  Superintendents  and  foremen  must  be  conver- 
sant with  all  rules  applicable  to  the  work  under  their  con- 
trol. It  is  their  duty  to  see  that  all  employes  in  their 
charge  are  instructed  regarding  same  and  that  the  instruc- 
tions ARE  THOROUGHLY  UNDERSTOOD.  Foremen  must  see 
that  the  rules  are  strictly  complied  with. 

Rule  2.  Heads  of  departments  and  employes  must  be 
courteous  to  each  other  at  all  times.  Co-operation  be- 
tween departments  is  absolutely  essential. 

Rule  3.  This  company  will  not  tolerate  on  the  part  of 
its  foremen,  or  others  in  authority,  the  demanding,  bor- 
rowing or  acceptance  of  money  or  presents  from  men  in 
their  charge. 

Rule  4.  Printed  or  written  regulations  will,  from  time 
to  time,  be  posted  in  various  parts  of  the  works,  and  all 
employes  must  read  and  abide  by  these  notices. 

Rule  5.  Employes  are  warned  not  to  look  around  or 
engage  in  conversation  while  at  work,  as  tliis  is  the  cause 
of  many  injuries.  "Keep  j'our  eyes  on  your  work,  and 
your  lingers  on  your  hand." 

Rule  6.  Employes  who  feel  ill  before  coming  to  work 
should  remain  at  home,  and  on  the  first  day  of  absence 
have  some  one  notify  the  service  department.  Employes 
taken  ill  at  work  should  report  to  their  foreman,  who  will 
send  them  to  the  Chief  Physician.  Anyone  shamming  ill- 
ness will  be  discharged. 

Rule  7.  Employes  must  report  at  the  hospital  immedi- 
ately after  sustaining  injury,  even  though  the  injury  be 
slight,  as  neglect  to  do  this  may  result  in  death  from 
infection.  Workmen  must  not  remove  foreign  bodies  from 
their  own  eyes,  nor  permit  anyone  else  to  do  so  except  the 
nurses  or  doctors  at  the  hospital. 

Rule  8.  Employes  are  required  to  preserve  and  mark 
for  identification  any  material,  tools  or  pieces  of  machin- 
ery involved  in  an  accident. 

Rule  9.  Employes  must  not  disregard  warning  signs, 
as  to  do  so  is  to  deliberately  invite  injury. 

Rule  10.  Employes  are  forbidden  to  take  short  cuts 
over  dangerous  places. 

Rule  11.  Employes  whose  work  requires  them  to  enter 
other  departments  must  familiarize  themselves  with  the 
rules  and  dangers  of  those  departments.  Foremen  will  be 
held  responsible  for  compliance  with  this  rule. 

Rule  12.  Employes  are  warned  not  to  deface,  mark, 
mar  or  destroy  any  buildings,  machinery,  bulletin  boards 
or  other  equipment,  under  penalty  of  dismissal  and  prose- 
cution. 

Rule  13.  Employes  found  fighting  or  fooling  will  be 
disciplined.  Employes  injured  while  so  engaged  will  be 
refused  free  medical  or  surgical  aid. 

Rule  14.  In  construction  or  repairs,  the  surrounding 
premises  shall  be  kept  clean  and  orderly.  Boards  with 
nails  sticking  up  in  them  must  not  be  left  lying  around 
and  all  material  of  whatever  nature  and  wherever  located 
must  be  piled  safely  and  orderly  in  places  designated  by 
foremen. 

Rule  15.  Whenever  employes  see  a  nail  protruding  up- 
ward, they  should  bend  the  nail  down  flat  and  not  merely 


turn  the  board  or  timber  so  the  nail  point  will  be  point 
down. 

Rule  16.  Employes  are  forbidden  to  rest  or  lean  against 
any  railings. 

Rule  17.  All  employes  are  directed  to  report  to  Depart- 
ment of  Safely  Commission  or  to  Safety  Engineer  the 
negligence  or  failure  to  properly  furnish,  maintain,  con- 
struct, guard,  repair,  inspect,  or  protect  any  of  the  ways, 
works,  plants,  machinery,  appliances,  tools,  or  area-ways 
in  any  way  connected  with  or  in  any  way  used  in  the 
business  of  this  company. 

Rule  18.  Tools  or  material  must  not  be  left  on  or 
between  tracks. 

Rule  19.    Do  not  violate  rules  regarding  smoking. 

Rule  20.  Employes  must  never  fool  with  compressed 
air.  Never  turn  compressed  air  on  anyone,  nor  on  your- 
self It  may  enter  the  body  and  cause  serious  injury  or 
death.  Even  though  it  does  not  enter  the  body,  the  sudden 
cooling  caused  by  the  air  coming  in  contact  with  the  body 
may  result  fatally. 

Rule  21.  Employes  engaged  in  grinding,  chipping, 
''busting"  rivets  or  bolls,  or  other  work  where  there  is 
danger  of  chips  entering  the  eye  must  wear  goggles.  Fail- 
ure to  do  so  will  result  in  suspension  or  dismissal.  Screens 
must  be  used  to  protect  others  from  flying  chips,  etc. 

Rule  22.  Employes  engaged  in  babbitting  or  pouring 
lead  must  wear  goggles  or  babbitting  masks. 

Rule  23.  Employes  should  never  stand  on  the  head  of 
a  barrel  to  reach  a  higher  object.  If  a  barrel  must  be 
used,  place  a  board  across  the  top. 

Rule  24.  Employes  when  using  a  jack  must  remove 
the  handle  if  the  work  is  suspended  or  discontinued,  as 
there  is  danger  of  something  slipping  and  causing  the 
handle  to  fly  out  and  injure  someone. 

Rule  25.  All  persons  not  authorized  by  the  Chief 
Electrician  are  forbidden  to  work  on  any  electrical  appa- 
ratus, because  of  the  danger  of  injury  and  the  fire  hazard. 
All  employes  whose  duty  does  not  require  them  to  do  so 
are  warned  against  touching  wires  of  any  kind,  as  it  may 
result  in  death.  Before  doing  any  work  where  there  is 
danger  of  coming  in  contact  with  any  electric  wires,  notify 
your  foreman,  who  will  call  the  electrician,  who  will  send 
an  experienced  man  to  advise  concerning  the  work.  Do 
not  try  to  fix  electric  lights,  but  call  your  foreman,  as 
sometimes  lamp  globes  explode,  causing  serious  accidents. 

Rule  26.  If  loose  or  hanging  wires  are  found,  notify 
your  foreman,  who  will  call  the  electrician. 

Rule  27.  When  it  is  necessary  for  employes  to  work 
above  other  employes,  those  working  underneath  must  be 
notified.  When  it  is  necessary  for  employes  to  work  under- 
neath other  employes  those  overhead  must  be  notified. 
Whenever  employes  are  working  overhead,  they  must  place 
a  sign  on  the  ground  reading  "Caution — workmen  above." 

Rule  28.  Exercise  care  in  placing  ladders.  There  is 
danger  of  all,  except  fixed  ladders,  slipping ;  have  someone 
hold  them  for  you.  All  portable  ladders  must  be  provided 
with  safety  shoes  or  spiked  ends. 

Rule  29.  Do  not  go  up  or  down  a  ladder  without  the 
free  use  of  both  hands.  If  material  has  to  be  handled, 
use  a  rope. 

Rule  30.  When  working  on  high  elevations  from  which 
they  are  liable  to  fall,  or  when  working  on  smokestacks  or 
scaffolding  supported  by  tackle,  employes  shall,  when  prac- 
ticable, wear  safety  lines  and  belts. 

Rule  31.  Material  must  never  be  piled  within  four  feet 
eifirht  inches  (4'  8")  from  the  outside  of  standard  gage 
rails. 
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Rule  32.  Employes  are  forbidden  to  go  into  other  de- 
partments than  their  own  except  on  company  business, 
and  when  it  is  necessary  to  do  so  in  going  to  and  from 
work. 

Rule  33.  Employes  are  forbidden  to  walk  upon  or  along 
the  various  railroads  or  gantry  tracks  or  trestles,  imless 
having  work  to  do  thereon.  Employes  are  forbidden  to 
cross  tracks  except  at  regular  crossings,  and  must  first 
look  and  listen  for  approaching  cars  or  other  moving 
machinery.  Where  a  full  view  cannot  be  had  of  tracks 
in  both  directions,  employes  must  always  act  on  the  assump- 
tion that  nearby  cars,  engines  or  machinery  are  apt  to  be 
suddenly  moved,  and  they  should  not  cross  any  tracks 
within  sixteen  (16)  feet  from  the  end  of  an  engine,  cars 
or  machinery. 

Rule  34.  Employes  arc  warned  of  the  danger  from 
the  arc  used  in  electric  welding.  This  work  will  be  done 
inside  of  screens  and  employes  are  positively  prohibited 
entering  same  or  even  looking  in,  as  a  short  exposure  of 
the  eyes  to  the  arc  may  cause  total  blindness. 

Rule  35.  Employes  are  forbidden  to  go  into  engine, 
power  or  pump  houses,  or  electric  motor  rooms  unless 
their  duties  take  them  there. 

Rule  36.  Workmen  must  not  carry  a  burning  match, 
torch  or  lantern  when  entering  or  working  in  an  oil  house, 
or  any  pit  which  might  be  oily  or  covered  with  grease. 

Rule  37.  No  employe  is  permitted  to  enter  a  sewer, 
duct  or  pit  for  cleaning  or  repairing  purposes,  without  first 
notifying  the  foreman  in  charge  of  his  intentions  to  do  so. 
An  employe  must  be  stationed  at  the  opening  through 
which  he  enters,  and  must  not  leave  until  the  employe 
returns  to  the  outside. 

Rule  38.  Garbage  cans  arc  provided  and  must  be  used 
for  scraps  of  lunch,  waste  material,  etc. 

Rule  39.  Employes  must  not  loaf  in  toilets,  wash  or 
locker  rooms. 

Rule  40.  Employes  found  wasting  the  supplies  fur- 
nished in  toilet,  wash  or  other  rooms,  or  who  are  found 
in  the  act  of  defacing  or  destroying  equipment,  will  be 
discharged. 

Rule  41.  Employes  must  not  spit  on  the  floors  of 
workshops,  as  this  is  a  menace  to  health. 

Rule  42.  In  case  of  fire,  until  the  fire  alarm  system 
is  installed,  call  work's  central,  and  tell  her  where  the 
fire  is  located,  and  notify  the  nearest  fire  company.  When 
the  new  fire  system  is  installed,  po  to  the  nearest  fire 
alarm  box  and  turn  in  an  alarm. 

Rule  43.  Order  and  cleanliness  are  important  from 
a  fire  prevention  standpoint.  Many  fires  are  caused  by 
untidy  conditions.  Foremen  must  inspect  the  premises  of 
the  department  under  their  charge  daily  lo  see  that  empty 
boxes,  barrels,  trash,  litter,  garbage,  waste  and  scrap  ma- 
terials of  all  kinds  have  not  accumulated,  but  have  been 
properly  disposed  of.  Watch  the  corners  and  dark  out- 
of-the-way  places  and  keep  them  clean. 

Rule  44.  Employes  are  forbidden  to  use  any  of  the 
fire  fighting  apparatus  or  eqx'ipment  of  this  company 
for  any  other  purpose  than  that  of  fighting  fire, 
without  the  consent  of  the  fire  chief. 

Rule  45.  When  it  is  necessary  to  use  a  fire  extin- 
guisher of  any  design,  direct  the  stream  at  the  face  of 
the  flame,  where  it  will  do  most  good. 

Rule  46.  Employes  are  strictly  forbidden  to  place  any 
obstruction  within  fifteen  (15)  feet  of  fire  plugs,  hose 
houses  or  hose  boxes,  or  enter  any  hose  or  exit  house 
except  on  business. 

Rule  47.    Crane  operators  and  foremen  of  the  various 


departments  wherein  pyrene  or  soda  and  acid  extin- 
guishers are  located,  shall  be  held  responsible  for  the 
preservation  and  recharging  of  the  same.  When  recharg- 
ing is  necessary,  arrange  with  your  foreman  with  the  Fire 
Department  to  have  it  attended  to  immediately. 

Rule  48.  Sand  boxes  and  scoops  are  provided  in  oil 
houses,  paint  storage,  and  other  places  where  they  are 
needed.  Employes  are  warned  that  such  sand  is  to  be 
used  for  fire  fighting  only. 

Rule  49.  Chief  of  the  Fire  Department  will  be  held 
responsible  for  the  working  condition  of  the  various  hy- 
drants and  fire  fighting  equipment  within  the  plant. 

Rule  50.  The  Fire  Chief  must  be  notified  at  once  of 
any  condition  that  constitutes  a  fire  hazard,  or  that  would 
interfere  with  fire  fighting. 

Rule  51.  Employes  are  cautioned  not  to  use  celluloid 
eye  shield  cap  visors,  collars,  etc.  This  material  is  very 
inflammable  and  is  Hkcly  to  ignite  from  sparks  or  intense 
heat,  and  cause  serious  injury. 

Rule  52.  Do  not  allow  waste,  rags,  old  clothes,  etc., 
to  accumulate  in  corners  or  lockers.  Spontaneous  com- 
bustion often  results  from  such  a  condition. 

Rule  ^53.  Stove  pipes  must  not  run  through  floors  or 
partitions,  unless  protected  so  they  will  not  touch  wood. 

Rule  54.  Ashes  must  never  be  dumped  into  any  but  a 
metal  receptacle.  Do  not  dump  ashes  against  frame 
buildings  or  near  any  wooden  construction,  and  see  that 
receptacles  do  not  stand  closer  than  three  feet  to  any 
inflammable  material. 

Rule  55.  Only  metal  lamp  shades  are  permitted  to  be 
used.  Paper  or  cardboard  shades  are  a  dangerous  fire 
hazard.  Flexible  cords  for  lamps  must  not  be  tied  to 
iron  rods  or  nails,  nor  allowed  to  come  into  contact  with 
water  or  oil 

Rule  56.  Whenever  an  employe  is  directed  to  work 
in  close  or  dangerous  proximity  to  any  track  used  for  the 
passage  of  cars,  engines,  locomotives,  cranes,  or  other 
moving  machinery,  the  employe  in  charge  of  such  work 
must,  before  the  work  is  commenced,  take  all  necessary 
PRECAUTIONS  for  the  safety  of  the  men  under  him.  When 
possible  he  shall  notify  the  operators  of  such  machinery, 
and  it  shall  be  the  duty  of  the  operator  to  exercise  due 
care  in  the  handling  of  the  machinery  under  his  control. 
This,  however,  does  not  relieve  any  workman  from  ex- 
ercising the  utmost  vigilance  to  prevent  injury  to  himself 
or  others.  If  it  is  absolutely  necessary  for  the  safe  con- 
duct of  the  work,  the  man  in  charge  of  the  work  being 
done  shall  see  to  it  that  such  machinery  is  not  operated, 
or  shall  place  one  or  more  men  to  act  as  watchmen,  whose 
duty  it  shall  be  to  warn  of  approaching  danger. 

Ri:le  57.  Cranemen  are  positively  prohibited  from  mov- 
ing cranes  with  chains  swinging  full  length,  or  while 
bookmen  or  others  are  in  a  position  which  leaves  them 
open  to  injury. 

Rule  58.  All  employes  are  positively  prohibited  from 
riding  on  any  lift  being  handled  by  a  crane,  excepting  for 
inspection  purposes. 

Rule  59.  Do  not  take  hold  of  crane  cable  above 
sheave  block,  as  your  fingers  may  be  drawn  into  the 
block.  Watch  hooks  as  they  are  being  hoisted  so  they 
may  not  catch  on  anything. 

Rule  60.  All  chains  and  cables  must  be  regularly  in- 
spected, and  records  kept  of  such  inspection  (and  anneal- 
ing) as  there  is  always  danger  of  the  metal  in  chains 
crystallizing  and  strands  in  cable  becoming  frayed,  caus- 
ing serious  accidents.  Where  chains  or  cables  are  found 
^^fective,  ^^^^  replaced. 

^^LE  61-    ^^^^^  ^nois  in  chains  is  positively  prohibited. 
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Rule  62.  Whenever  possible  chainmen  or  hookers  must 
walk  ahead  of  load  carried  by  crane,  and  see  that  em- 
ployes on  the  floor  get  out  of  the  way  before  load  passes 
over  them.    Never  walk  under  a  load. 

Rule  63.  If  employes  engaged  in  making  a  lift  notice 
a  kink  in  chain,  lift  must  be  lowered  and  chain 
straightened. 

Rule  64.  Cranemen  must  before  starting  sound  a  warn- 
ing and  employes  must  keep  from  under  loads  being  car- 
ried by  electric  or  other  cranes. 

Rule  65.  In  using  hoisting  apparatus  employes  are 
forbidden  to  make  a  hoist  before  the  load  is  securely 
made  fast  and  properly  balanced. 

Rule  66.  Tag  lines  must  be  used  where  unwieldy  loads 
are  lifted  with  a  crane. 

Rule  67.  Employes  are  positively  forbidden  to  do  an> 
work  on  machinery,  pipe  lines  of  any  description,  wires 
or  electrical  apparatus  before  opening  switch  and  attach- 
ing safety  lock  and  chain  where  power  is  turned  on. 

Rule  68.  Operators  of  cranes  must  obey  signals  from 
one  person  only.  If  signals  are  given  by  more  than  one 
person,  disregard  all  signals  and  wait  until  proper  signal 
is  given  by  person  in  charge  or  the  one  designated  to 
give  signals. 

Rule  69.  At  all  shears  where  short  pieces  of  material 
have  to  be  cut,  tongs  must  be  provided  and  used  to  hold 
short  length  pieces  in  cutting. 

Rule  70.  Because  of  the  danger  incident  to  hoisting 
material  by  means  of  line  shafting,  it  is  forbidden  that 
any  hoisting  be  done  in  this  manner.  All  hoisting  must 
be  done  with  block  and  tackle,  chain  blocks,  or  with  reg- 
ular hoisting  machinery. 

Rule  71.  Millwrights,  sailors  and  riggers  will  be  held 
responsible  for  all  loose  material  overhead,  such  as  boards, 
bolts,  nuts,  tools,  etc. 

Rule  72.  Operators  of  cranes  or  machinery  are  warned 
not  to  attempt  to  make  repairs  to  the  machinery.  Call 
your  foreman  or  crane  repairman,  who  will  instruct  you 
what  to  do. 

Rule  73.  All  employes  must  know  that  all  tools,  ma- 
terial, etc.,  which  they  are  to  use  in  their  work,  are  in 
proper  condition;  if  not,  repair  them  or  report  to  the 
proper  person  and  have  them  repaired  before  using.  Do 
not  use  unsafe  tools  as  they  are  dangerous  both  to  your- 
self and  fellow  workers. 

Rule  74.  Before  lighting  furnaces  heated  by  oil,  see 
that  the  draft  dampers  are  open  and  the  oil  valves  closed 
tight,  so  that  there  will  be  no  accumulation  of  gas  in 
the  furnace.  Then  place  lighted  material  in  the  furnace 
and  turn  on  the  oil.  Never  turn  on  the  oil  until  lighted 
material  has  been  placed  in  the  furnace. 

Rule  75.  Employes  are  forbidden  to  load  or  unload 
cars  on  any  truck  until  they  protect  either  or  both  ends, 
as  the  circumstances  require,  with  blue  flags  or  lanterns. 
No  one,  excepting  the  foreman  or  someone  authorized 
by  him,  shall  remove  the  blue  flags  or  lanterns,  nor  shall 
train  crews  place  cars  in  such  a  way  as  to  obstruct  blue 
flags  or  light.  If  necessary  to  do  so,  the  foreman  must 
be  notified  so  that  he  can  change  the  position  of  the 
flags  or  light. 

Rule  76.  Blue  flags  or  lights  must  be  removed  after 
they  have  served  their  purpose,  so  as  not  to  unnecessarily 
delay  trainmen. 

Rule  77.  Before  a  switch  is  made,  the  foreman  order- 
ing the  switch  must  assure  himself  that  all  men  on  the 
cars  ordered  switched  are  warned.  This  warning  is  in 
addition  to  the  warning  usually  given  by  the  train  crews. 

Rule  78.   When  an  employe  is  required  to  do  work 


of  any  description  on  a  power  line,  pipe  line  or  ma- 
chinery, and  finds  a  safety  chain  and  lock  on  the  control 
apparatus,  he  shall  place  his  own  safety  lock  and  chain 
on  the  control  apparatus  also,  and  in  the  event  of  his 
completing  his  own  work  first,  must  not  disturb  the  other 
safety  lock  and  chain. 

Rule  79.  Employes  are  positively  prohibited  from  re- 
moving a  safety  lock  and  chain  other  than  their  own, 
from  a  valve,  switch,  or  other  appliance  that  governs 
light,  power,  gas,  oil,  water,  steam  or  pipe  lines  of  any 
description. 

Rule  80.  Employes  are  forbidden  to  remove  or  disturb 
any  covering  or  guard  except  for  purpose  of  oiling,  in- 
•specting  or  repairing  machinery,  and  if  removed,  must 
be  replaced  and  securely  fastened  as  soon  as  work  has 
been  completed.  Any  employe  violating  this  rule  will 
be  subject  to  dismissal. 

Rule  81.  All  gears,  bolts,  shafting  and  machinery 
must  be  properly  protected  at  all  times.  When  necessary 
to  remove  safeguards  for  any  purpose,  those  who  do  so 
must  see  that  they  are  replaced  and  properly  fastened 
before  leaving  the  job.  Foremen  will  be  held  personally 
responsible  for  this. 

Rule  82.  Millwrights  are  responsible  that  all  safety 
guards  are  maintained  and  kept  in  their  proper  places. 

Rule  83.  Employes  are  forbidden  to  set  in  motion 
any  machinery  without  first  assuring  themselves  by  per- 
sonal investigation  that  there  are  no  employes  in  a  posi- 
tion to  be  injured.  Employes  must  not  operate  valves 
or  close  switches  controlling  electric  current  without  first 
assuring  themselves  that  there  are  no  employes  in  a  posi- 
tion to  be  injured.  Any  employe  violating  this  rule  is 
subject  to  discharge. 

Rule  84.  When  an  employe  removes  the  cover  from 
any  opening  in  the  floor,  ground,  valve  pit  or  sewer,  he 
must  take  such  steps  as  are  necessary  to  guard  that  open- 
ing so  that  no  one  will  be  endangered  thereby. 

Rule  85.  Employes  working  around  machinery  should 
avoid  wearing  ragged  sleeves,  loose  coats,  flowing  ties  or 
loose  jumpers,  as  they  may  get  caught  in  the  machinery. 
Many  fatal  accidents  have  been  caused  in  this  way. 

Rule  86.  Employes  are  strictly  forbidden  to  ride  on 
any  part  of  a  steam  crane  unless  engaged  in  operating 
same.  Employes  are  especially  warned  of  the  danger  of 
riding  on  the  car  body  of  the  steam  crane,  as  this  has 
resulted  in  many  fatal  accidents.  Riggers  are  permitted 
to  do  so  when  especially  authorized  by  their  foreman. 
Any  others  found  doing  so  will  be  discharged. 

Rule  87.  Employes  other  than  those  whose  work  re- 
quires them  to  do  so  are  strictly  forbidden  to  ride  on 
cars  or  engines. 

Rule  88.  Cars  standing  on  inclined  tracks  must  have 
their  brakes  tightly  set,  and  a  chuck  block  must  also  be 
placed  on  the  track  to  keep  the  cars  from  running  away. 

Rule  89.  Employes  who  have  occasion  to  move  cars 
with  pinch  bars,  must  be  instnicted  by  their  foreman  in 
the  safe  and  right  way,  and  provided  with  the  proper  tools. 

Employes  must  not  block  any  crossing  or  roadway  when 
moving  cars  by  means  of  bars,  cranes,  or  by  any  other 
method. 

Employes  are  forbidden  to  drop  cars  against  standing 
cars,  unless  they  have  previously  made  investigation  to  see 
that  this  will  not  endanger  some  one  working  in,  on, 
under  or  behind  the  standing  cars. 

Rule  90.  Never  crawl  under  a  car  to  get  in  the  shade 
or  out  of  the  rain,  or  for  any  other  purpose,  unless  your 
duties  require  you  to  do  so,  and  do  not  do  so  then  unless 
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you  know  the  car  is  properly  protected  by  flags,  a  flag- 
man or  lanterns. 

Rule  91.  Employes  are  strictly  forbidden  to  climb  over 
or  crawl  under  cars. 

Rule  92.  Employes  engaged  in  loading  must  not  allow 
material  to  project  over  the  sides  of  the  car,  nor  must 
it  be  so  piled  that  there  is  a  possibility  of  its  falling  off  in 
transit.  The  weight  of  the  load  must  be  properly  dis- 
tributed, and  large  pieces  braced  to  prevent  shifting. 

Rule  93.  If  in  doubt  as  to  the  meaning  of  any  rule, 
apply  to  Safety,  Sanitation  and  Service  Board  or  to  your 
foreman  for  an  explanation. 

Rule  94.  Vigilance  and  watchfulness  insure  safety. 
Employes  must  not  trust  to  the  care  exercised  by  another 
where  their  own  safety  is  involved.  When  in  doubt,  take 
the  safe  course,  always. 

Rules  and  Regulations  for  the  Operation  of  Electric 
Cranes 

Rule  1.  The  purpose  of  these  rules  is  the  prevention 
of  accidents.  If  the  enforcement  of  a  rule  appears  to  be 
impractical  or  fails  to  provide  proper  protection,  brin^ 
the  subject  immediately  to  the  attention  of  some  one  in 
authority.  The  paramount  duty  of  every  employe  is  to 
avoid  and  prevent  accidents. 

Rule  2.  Cranes  must  not  be  operated  except  by  reg- 
ularly authorized  operators  and  only  men  who  are  sober, 
trustworthy  and  careful  will  be  retained  as  crane  operators. 

Rule  3.  Each  man  authorized  to  operate  cranes  must 
have  been  instructed  and  must  be  of  proven  ability,  and 
must,  of  course,  be  able  to  read  and  write  the  Enjjlish 
language. 

Rule  4.  Each  operator  must  handle  loads  as  directed 
by  the  signal  man,  but  if  the  signal  man's  directions  are 
such,  in  your  opinion,  as  will  cause  an  accident,  make 
sure  before  carrying  out  instructions  that  an  accident 
will  not  occur. 

Rule  5.  Recognize  signals  only  from  the  regular  signal 
man,  or  his  designated  substitute.  Do  not  recognize  sig- 
nals from  any  other  person,  and  do  not  move  a  load  with- 
out receiving  the  proper  signal,  and  if  you  are  in  doubt, 
stop  and  make  sure  as  to  what  should  be  done. 

Rule  6.  Do  not  move  your  crane  if  any  one  is  trying 
to  ride  on  the  hook  or  on  the  load. 

Rule  7.  Do  not  move  your  crane  when  repairmen  or 
inspectors  are  on  it,  unless  they  signal  you  to  do  so  and 
you  are  sure  they  are  in  safe  places. 

Rule  8.  After  repairs  have  been  made,  make  sure  be- 
fore moving  your  crane  that  all  safety  guards  have  been 
replaced  and  that  no  tools,  bolts  or  other  materials  have 
been  left  on  the  crane. 

Rule  9.  Ring  your  gong  frequently  when  carrying 
loads  to  or  beyond  a  point  where  men  are  working,  being 
especially  careful  before  swinging  a  load  to  see  that  no 
person  is  in  danger. 

Rule  10.  When  hooking  onto  a  load,  place  the  hook 
directly  over  it  so  that  it  will  not  swing  or  drag.  Do 
not  make  side  pulls. 

Rule  11.  Do  not  drag  sling  chains.  .After  the  load  has 
been  taken  off  lower  the  hook  so  that  the  sling  can  be 
hooked  up.  I^ng  slings  are  the  cause  of  many  accidents, 
and  foremen  should  see  that  the  hookers  use  short  slings 
only  and  that  these  are  properly  hooked  up. 

Rule  12.  When  lowering  a  load  be  sure  no  one  is 
under  it  or  in  a  position  to  get  hurt.  Lower  slowly  and 
keep  the  load  under  control. 

Rule  13.  Overhoisting  will  result  in  either  your  dis- 
charge or  suspension.    The  excuse  that  your  controller 


stuck  will  not  be  accepted.  Keep  your  controllers  in 
good  condition  and  they  will  not  stick.  Pull  the  main 
switch  if  anything  goes  wrong.  Do  not  lower  the  boom 
into  a  load  block.   It  is  as  dangerous  as  overhoisting. 

Rule  14.  The  operator  should  not  reverse  a  motor  until 
it  has  come  to  a  full  stop,  except  to  avoid  accidents. 

Rule  15.  When  handling  a  heavy  load,  test  your 
1  rakes  by  throwing  the  controller  to  the  "off"  position, 
after  having  hoisted  a  few  inches.  If  the  brakes  do  not 
hold,  get  rid  of  the  load  by  checking  the  lowering  speed 
with  the  controller,  using  only  the  first  or  second  notch. 
Do  not  use  the  controller  to  hold  the  load.  Send  for 
your  foreman  and  do  not  make  another  lift  until  the 
trouble  is  corrected. 

Rule  16.  Do  not  bump  another  crane  with  your  crane. 
I  f  you  must  move  another  crane  do  not  do  so  until  you 
have  made  sure  that  no  one  is  on  it  and  then  move  it 
very  slowly. 

Rule  17.  Do  not  shift  cars  or  drag  material  with  your 
crane,  unless  blocks  are  rigged  up  so  that  you  can  do  it 
with  your  hoist.  Exceptions  to  this  rule  will  be  made  if 
ordered  by  the  Superintendent.  In  turning  crane,  see  that 
other  cranes  are  in  the  clear. 

Rule  18.  Loose  material  must  not  be  left  on  your 
crane. 

Rule  19.  Allow  no  person  in  your  cage,  unless  he  be 
authorizt'd  to  visit  the  same.  Any  violator  of  this  rule 
will  be  discharged. 

Rule  20.  Remain  in  your  cage  for  duty  until  your 
relief  appears  or  you  are  excused  by  your  foreman.  Do 
not  read  or  become  otherwise  distracted  while  on  duty. 

Rule  21.  Never  leave  your  cage  without  opening  the 
main  switch.  When  you  go  out  of  your  cage  open  also 
the  safety  switch  and  make  sure  controllers  are  in  the 
"off"  position  before  closing  main  switch. 

Rule  22.  If  you  cannot  come  out  to  work  at  the  reg- 
ular time,  send  word  to  your  foreman. 

Rule  23.  If  you  are  taken  sick  or  get  hurt  while  on 
duty,  send  word  to  your  foreman,  who  will  send  you 
relief. 

Rule  24.  Never  remove  a  safety  flag  from  an  open 
switch  unless  you  have  placed  it  there  yourself.  Report 
to  your  foreman  for  instructions. 

Rule  25.  Report  to  your  foreman  any  repairs  which 
are  needed.  Help  the  repair  men  on  all  repair  work  on 
your  crane  unless  ordered  to  operate  another  crane  by 
your  foreman. 

Rule  26.  It  is  your  duty  to  inspect  your  crane  every 
turn  and  keep  it  in  good  condition,  clean  and  well  oiled. 
Keep  all  bolts  tight  and  keep  controller  fingej;s  and  seg- 
ments and  brakes  in  adjustment.  Use  enough  oil,  but  do 
not  waste  it. 

Rule  27.  Open  the  main  switch  when  repairing  or  ad- 
justing controller. 

Rule  28.  Put  controllers  to  the  "off"  position  and  open 
the  main  switch  if  power  goes  off. 

Rule  29.  Do  not  "plug,"  as  this  will  burn  out  the  con- 
troller or  motor  or  otherwise  damage  the  crane.  Start 
your  motors  slowly  by  moving  the  controller  handle  a 
notch  at  a  time.   Take  up  slack  hoist  rope  or  chains  slowly. 

Rule  30.    Do  not  use  switches  for  cigar  lighters. 

Rule  31.  Inflammable  material  of  every  description, 
such  as  rags,  waste,  oil,  papers  and  clothes,  must  be  kept 
out  of  cages. 

Rule  32.  Fire  extinguishers  are  to  be  kept  in  each 
crane  cage.  Report  when  they  have  been  used  so  that 
they  will  be  refilled. 
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Rule  33.  Do  not  throw  anything  at  men  on  the  floor. 
Report  any  one  who  throws  anything  at  you. 

Rule  34.  When  going  onto  or  off  your  crane,  use  the 
ladder  or  stairway  which  has  been  provided. 

Rule  35.  Articles  too  large  to  go  into  your  pockets 
should  be  lifted  to  or  lowered  from  your  crane  by  a 
hand  line. 

Safety  Steps.  Special  non-slipping  arrangements  for 
the  steps  of  ladders  or  stairs.  W  hen  in  the  form  of 
a  surface  attachment  to  existing  steps,  they  are  called 
safety  treads.  The  most  modern  practice,  however, 
incorporates  the  non-slipping  feature  in  the  step  itself. 

One  form  of  safety  step  consists  of  grating,  set  on 
edge  and  solidly  riveted  together  so  that  it  is  ready 
to  be  attached  to  the  frame  of  the  ladder  or  stair. 

Page  977. 

Safety  Treads.    See  Treads.  Safety. 

Safety  Valve  Box.    The  protective  casing  sometimes 

used  to  cover  the  safety  valve  and  to  prevent  its  being 

injured. 

Safety  Valves.   See  Valves,  Safety. 

Sag,  Sagging.    The  drooping  or  tendency  to  droop  of 

the  midship  portion  of  a  vessel  relative  to  the  ends. 
Sagged.    Permanently  deformed  by  the  action  of  sag- 

ginj,?  forces. 

Sail.  \n  article  made  of  canvas  and  rope  designed  to 
be  spread  on  spars  in  such  a  manner  as  to  utilize  the 
power  of  the  wind  in  driving  a  vessel. 

Sails  are  of  two  general  classes :  square  and  fore- 
and-aft. 

S<iuare  sails  are  suspended  from  yards.  Kore-and-aft 
sails  are  spread  on  booms  and  gaffs  or  bent  to  stays. 
Page  1102. 

Plates  XXIV,  XXVI. 
Sail  Needle.    A  strong  needle  with  a  large  eye  used  by 
sailmakers. 

Sail  Plan.   A  plan  drawn  to  show  the  number,  arrange- 
ment and  dimensions  of  the  sails  for  a  sailing  vessel. 
Plate  XXVI. 

Sailing  Vessel.    See  V'essel,  Sailing. 

Sailmakcrs.  Workmen  who  work  the  canvas,  rope  and 
fittings  up  into  sails,  awnings,  tarpaulins,  weather 
cloths,  covers,  etc. 

Sampson  Post,  King  Post.   A  strong  vertical  post  used 
to  support  a  (Vrrick  boom. 
Pages  320.  342. 

Sand  Jack.    See  Jack,  Sand. 

Sand  Sucker.  A  scow,  or  hull  of  other  form,  on  which 
is  installed  a  large,  power  operated  pumping  outfit  of 
the  centrifugal  type,  arranged  to  take  water  from  the 
bottom  of  the  channel  or  river  bed  by  means  of  a  long 
pipe  or  tube  and  to  discharge  either  through  a  pipe 
hne,  generally  carried  on  floats,  to  any  convenient  point 
in  the  vicinity  or  into  holds  provided  in  the  vessel's 
own  hull. 

Up  to  10  or  15%  of  the  volume  of  liquid  thus 
handled  may  be  >olid  matter,  sand,  gravel,  etc.  An  im- 
mense amount  ot  material  is  thus  handled. 

Somet-mes  a  rotary  knife  is  fitted  at  the  lower  end 
of  the  intake  pipe  in  order  to  accelerate  the  breaking 
down  of  the  earth  formations  requiring  removal. 
Page  1045.  1104.  1105. 
Sander.    A  machine  designed  to  automatically  sand- 
paper and  finish  the  surface  of  woodwork. 

These  machines  are  built  in  a  number  of  different 
designs  but  the  general  features  of  all  consi.st  in  a 
power  operated  drum  or  a  disc  covered  with  sand- 
paper.   Often  for  securing  true  plane  surfaces  a  drum 
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projects  through  a  slot  in  the  work  table,  the  upper 
edge  being  about  tangent  to  the  top  of  the  table. 

Sanitary   Fixtures.     Plumbing   installations   such  as 
toilets,   bath   tubs,   showers,   lavatories,   toilet  cases, 
waste  jars,  supply  pitchers,  carafe,  water  heaters,  etc. 
Pages  1054,  1055. 

Sanitary  Pump.   See  Pump,  Sanitary. 

Sanitary  System.    A  system  of  piping  supplying  and 
dra'ning  the  plumb. ng  fixtures  aboard  a  ship  such  as 
lavatc:rics,  showers,  t<  ilets,  sinks,  etc. 
Page  610.  611. 
Plate  XLIV. 

Sanftary  Tank.    See  Tank.  Sanit.ary. 

Sash,  Window.  A  frame  for  holding  the  glass.  It  is 
gene-ally  comi)<»sed  of  a  horizontal  piece  at  the  top, 
called  the  ♦op  rail,  a  horizontal  piece  at  the  bottom, 
called  the  bottom  rail  or,  where  beveled  in  an  upper 
sash,  a  check  rail,  the  sides  called  stiles,  and  pieces 
dividing  the  sash  into  separate  lights  called  mullions 
or  biirs. 

Saturated  Steam.   See  Steam,  Saturated. 

Saw,  Band.  A  machine  designed  for  carrying  an  end- 
less saw.  It  usually  consists  of  a  frame  carrying  two 
wheels  upon  which  the  band  saw.  or  steel  ribbon  with 
teeth  cut  in  one  edge,  is  mounted.  A  small  tension  is 
put  on  the  saw  to  hold  it  in  place  and  make  it  func- 
tion properly. 

The  saw  i)asses  through  a  slot  in  the  table  of  the 
machine  and  is  operated  at  high  velocity  by  power 
applied  to  the  shaft  carrying  the  lower  wheel. 

Saw,  Band,  Setting  and  Filing  Machine.  A  machine 
designed  to  sharpen  the  teeth  of  a  band  saw  by  filing 
and  to  give  them  the  proper  set,  the  operations  usually 
being  performed  automatically. 

Saw,  Circular.  A  machine  designed  for  sawing  timber 
to  dimensions.  Usually  consists  of  a  circular  saw 
mounted  in  a  fixed  table.  The  table  is  generally  of 
steel  and  is  slotted  or  grooved  to  take  fences  or  metal 
upright  pieces  which  are  used  to  gage  the  work. 

Saw,  Cold.  A  cutting  off  machine  which  utilizes  a  re- 
volving saw  for  .severing  the  material. 

Saw,  Cross-Cut.  A  hand  or  power  operated  saw  de- 
signed for  cutting  timber  across  the  grain.  The  teeth 
of  a  cross-cut  saw  are  designed  to  cut  through  the 
fi])res  on  each  side  before  they  are  removed  from  the 
body  of  the  wood. 

Saw  Filers.  Men  who  sharpen  saws,  of  either  the  band 
or  circular  type,  in  a  carpenter  or  joiner  shop.  They 
may  also  sharpen  the  hand  saws  of  the  carpenters  or 
joiners. 

Saw,  Hand  Hack.  A  close-toothed  saw  blade  held  in 
a  light  metal  frame  and  used  for  cutting  metal. 

Saw,  Jig.  A  machine  designed  for  sawing  fine  wood 
work  such  as  scroll,  curved  work,  etc. 

In  these  machines  a  very  narrcnv  steel  saw  blade  is 
passed  through  the  work  table  and  is  given  a  rapid  up 
and  down  moti(  n  by  being  gripped  in  a  crosshead  at 
the  lower  end.  tlie  crosshead  being  attached  by  means 
of  a  connecting  rod  to  a  crank  through  which  the 
power  is  furnished  for  operating  the  machine. 

The  upper  end  of  the  saw  blade  is  gripped  in  a 
block  which  travels  on  a  guide  and  to  which  a  spring 
device  is  attached  for  maintaining  the  necessar>'  ten- 
sion in  the  saw  blade. 

Saw,  Power  Hack.  A  machine  for  driving  a  hack  saw 
with  power.  The  mechanism  provides  means  for 
reciprocating  the  hack  saw  by  power,  for  the  cutting 
off  of  metal  bar  stock,  pipe,  etc.    The  type  in  general 
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use  has  a  crank  and  connecting  rod  for  operating  the 
hack  saw  frame.  Means  are  provided  for  holding  the 
saw  in  contact  with  the  work  on  the  cutting  stroke, 
and  lifting  it  from  the  work,  so  as  to  prevent  it 
from  dragging  in  the  cut,  on  the  return  stroke. 
Saw,  Rip.  A  hand  or  power  operated  saw  designed 
for  cutting  timber  parallel  to  the  grains.  The  teeth 
of  a  rip  saw  are  designed  to  cut  through  the  fibres 
at  their  ends  before  they  arc  removed  from  the  body 
of  the  wood. 

Saw,  Scroll  A  machine  designed  for  sawing  scroll  or 
curved  wood  work.   See  Saw,  Jig. 

Saw,  Swing.  A  machine  for  cutting  timber  usually  con- 
sisting of  a  circular  saw  carried  at  the  end  of  a 
frame,  the  frame  being  pivoted  overhead.  The  power 
for  operating  the  saw  is  furnished  by  a  belt  over  pul- 
leys. A  bench  or  work  table  is  located  below  the  saw 
and  work  may  be  cut  by  swinging  the  saw  past  it. 

Sawyers.  Men  who  operate  the  power  driven  band, 
cross  cut  or  circular  saws  in  the  wood  working  de- 
partments, or  who  operate  the  power  driven  circular 
saws  that  cut  steel  plates  and  shapes. 

Scale.  A  more  or  less  hard  adherent  crust  which  forms 
on  boiler  heating  surfaces  by  the  depositing  of  impur- 
ities from  the  feed  water.  The  salts  of  lime  and  mag- 
nesia are  usually  responsible  for  such  incrustation. 

Scaling  Hammer.  A  hammer  used  by  cleaners  to  re- 
move the  rust  scales  from  iron  or  steel  plates  and 
shapes. 

Scantlings.  A  term  applied  to  the  dimensions  of  the 
frames,  girders,  plating,  etc.,  that  go  into  a  ship's 
structure.  The  various  classification  societies  publish 
rules  from  which  these  dimensions  may  be  obtained 
and  as  these  rules  are  the  results  of  continued  ob- 
servation of  ships'  structures  they  give  the  most  re- 
liable information  from  a  practical  standpoint  that  can 
be  obtained.  The  forces  acting  on  a  ship  at  sea  can- 
not be  accurately  determined,  hence  calculations  made 
to  determine  the  size  of  a  member  of  a  ship's  struc- 
ture should  be  compared  with  similar  calculations  on 
existing  practice  where  possible. 
Page  229. 

Scarph.  A  connection  made  between  two  pieces  by 
tapering  their  ends  so  that  they  will  mortise  together 
in  a  joint  of  the  same  breadth  and  depth  as  the  pieces 
connected.  It  is  used  on  keels,  stem  and  stern  frames, 
etc.  Also  used  to  designate  the  tapering  of  the  corner 
of  a  plate  where  a  joint  occurs. 

Scavenging,  Gas  Engine.   See  Gas  Engine  Scavenging. 

*Scending.  The  oscillations  of  a  ship  in  the  fore  and 
aft  direction.    Synonymous  with  the  term  "pitching." 

Schooner.    A  sailing  vessel  with  two  or  more  masts 
rigged  fore  and  aft. 
Page.s  445,  446.  447. 
Plates  XXIV.  XXV.  XXVI. 

Scotch  Boiler.    See  lioii.ER,  Scotch. 

Scotchman.  .\  piece  of  wood,  hide  or  metal  fitting 
seized  to  a  shroud  or  other  rigging  to  prevent  chafing 
by  the  runnintr  gear,  etc. 

Scout.  A  war  vessel  of  small  size,  displacing  from 
three  to  five  thousand  tons,  carrying  a  battery  of  from 
five  to  eight  guns  of  moderate  size  and  several  torpedo 
tubes,  having  a  large  cruising  radius  and  a  maximum 
speed  in  excess  of  twenty-five  knots.  Such  vessels 
may  or  may  not  carry  light  side  armor,  but  they  are 
designed  for  keeping  the  sea  under  all  conditions  of 
weather. 


Scratch  Awl  or  Scriber.  A  small  rod  of  cast  steel  with 
hardened  sharp  points  used  for  marking  lines  on  the 
surface  of  metal. 

Screen  Bulkhead.   See  Bulkhead,  Screen. 

Screen,  Clear  View.    A  mechanical  means  of  keeping 
lookout  windows  clear  and  transparent  and  prevent 
them  from  becoming  fogged  in  heavy  weather. 
Page  1084. 

Screw.  A  cylinder  surrounded  by  a  spiral  ridge  or 
groove,  every  part  of  which  forms  an  equal  angle 
with  the  axis  of  the  cylinder,  so  that  if  developed  on 
a  plane  surface  it  would  be  an  inclined  plane.  It  is 
considered  as  one  of  the  mechanical  powers.  When 
used  alone  the  term  commonly  means  a  wood  screw, 
having  a  slotted  head  and  gimlet  point,  for  driving  in 
with  a  screwdriver.  Machine  screws  are  similar,  ex- 
cept that  they  have  no  gimlet  point  and  have  a  metal 
screw  thread.  They  are  used  for  uniting  metallic 
parts.  All  ordinary  forms  of  bolts  have  screw  threads 
cut  on  them,  but  are  not  commonly  called  screws.  A 
special  form  of  wood  screw  is  a  lag  screw,  which  is 
a  large  size  screw  with  a  head  like  a  bolt,  so  that 
it  may  be  inserted  with  a  wrench  instead  of  a  screw- 
driver. 
Pages  727,  778. 

Screw,  Cap.    A  metal  screw  with  a  machine  thread 
having  a  bolt  head  or  a  head  with  a  socket  recess. 
Page  727. 

Screw  Cutting  Engine  Lathe.   See  Lathe,  Screw  Cut- 
ting Engine. 
Screw  Jack.   See  Jack,  ScfeEW. 

Screw  Machine.  A  turret  lathe  designed  for  turning 
Small  screws,  pins,  etc.,  from  steel  rods  or  bar  stock, 
commonly  known  as  a  screw  machine  or  a  turret 
screw  machine.  The  term  wire-fed  is  used  to  indicate 
a  design  for  automatically  feeding  the  stock  through 
the  spindle.  A  machine  not  having  this  stock  feeding 
mechanism  is  designated  as  a  plain  screw  machine. 
Pages  700,  701.  702,  703,  716. 

Screw  Machine,  Automatic.  A  machine  which  controls 
all  the  movements  of  the  cutting  tool  and  is  equipped 
with  work-feeding  mechanisms  so  that,  when  one  part 
is  finished,  other  duplicate  parts  may  be  produced 
automatically.  A  machine  designed  to  perform  cer- 
tain operations,  but  not  equipped  with  duplicating 
mechanisms  may  be  classed  as  semi-automatic. 
Pages  700,  701,  702,  703.  716. 

Screw,  Packing.  A  tool  designed  for  the  removal  of 
worn  packing. 

Screw  Propeller.    See  Propeller. 

Screw-Post.     See  Propeller- Post. 

Screw-Race.   See  Aperture. 

Screw,  Shaft.    See  Propeller  Shaft. 

Screws,   Rigging.     Implements   possessing   the  me- 
chanical advantage  of  the  screw  used  at  the  lower 
ends  of  shrouds  and  stays  in  lieu  of  dead  eyes  and 
lanyards. 
Pages  334,  347. 

Scrive  Board.  A  portable  platform  made  of  soft, 
clear,  planed  lumber  on  which  a  full  sized  body  plan 
of  a  ship  is  drawn,  the  lines  being  cut  into  the  surface 
of  the  wood  in  small  "U"  shaped  grooves  by  means 
of  a  scriving  knife,  to  prevent  them  from  being  ob- 
literated. The  scrive  board  is  set  up  in  some  con- 
venient spot  and  used  as  a  ready  reference  for  the 
shape?  of  frames,  floors,  etc.,  or  to  take  dimensions 
from. 

Scroll  Saw.   See  Saw,  Scroll. 
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Sculling.  The  propelling  of  a  boat  by  means  of  a  single 
oar  over  the  stern. 

Scupper  Holes.  Drain  holes  cut  through  the  gunwale 
or  deck  stringer  angle  bar  and  adjoining  shell  plate 
to  allow  water  to  drain  directly  from  the  gutter  or 
waterway  overboard.  Where  from  strength  consid- 
erations the  holes  cannot  be  cut  in  angle  bar  and  plat- 
ing, the  usual  scupper  pipe  is  fitted,  leading  down 
through  decks  and  the  ship's  side. 

Scupper  pipes.  The  pipes  leading  from  the  scupper  to 
the  fitting  in  the  ship's  side,  for  carrying  accumula- 
tions of  water  from  the  deck  overboard. 

Scuppers.  Drains  from  decks  to  carry  off  accumula- 
tions of  rain  water  or  sea  water.  The  scuppers  are 
placed  in  the  gutters  or  waterways  on  open  decks  and 
in  comers  of  enclosed  decks,  and  connect  to  pipes 
leading  overboard. 

The  flap  valve  al  the  l)ott()m  of  the  scupper  pipe  is 
also  often  called  a  scupper. 
Page  609. 

The  American  Bureau  of  Shipping  requires  that 
scuppers  of  sufficient  number  and  size  are  to  be  fitted 
in  all  watertight  decks ;  they  are  to  be  so  placed 
as  to  provide  thoroughly  effective  drainage;  those  in 
freeboard  decks  and  decks  above  are  to  lead  over- 
board, except  under  fully  enclosed  superstructures, 
where  they  may  be  led  to  the  bilges.  Scuppers  from 
partially  enclosed  superstructures  are  to  be  fitted  with 
storm  valves.  Scuppers  and  sanitary  discharges  from 
fully  enclosed  superstructures,  or  from  decks  below 
the  Freeboard  Deck,  which  are  led  overboard,  are  to 
be  fitted  with  efficient,  accessible  means  for  preventing 
water  from  passing  inboard,  in  addition  to  a  non-return 
valve  at  the  ship's  side. 

Scuttle.  A  small  opening,  usually  circular  in  shape,  and 
generally  fitte*'  in  decks  to  provide  access  as  a  man- 
hole or  for  stowing  fuel,  water  and  small  stores.  A 
cover  or  lid  is  tilted  so  that  the  scuttle  may  be  closed 
when  not  in  use. 

Also  applied  to  ibe  operation  of  opening  a  sea  valve 
or  otherwise  allowing  the  sea  to  enter  a  ship  for  the 
purpose  of  sinking  her. 

Scuttle  Butt.  The  designation  for  a  container  of  the 
daily  supply  «»t  drinking  water  for  the  use  of  the 
crew.  The  scuttle  butt  formerly  consisted  of  a  simple 
wood  cask  standing  on  end,  having  a  hole  in  its  upper 
head  or  bilge.  The  more  modern  one  is  constructed  of 
metal,  well  in<ulated  and  fitted  with  a  sanitary  drink- 
inpr  fountain.  On  large  vessels  provided  with  a  re- 
frigerating plant  the  scuttle  butt  is  usually  fitted  with 
cooling  coils  connected  to  the  refrigerating  system. 

Sea  Anchor.   See  Anchor,  Sea. 

Sea  Chest.  .\  term  applied  to  a  casting  fitted  to  the 
shell  of  a  vessel  for  the  purpose  of  supplying  water 
from  the  sea  to  the  condenser  and  pumps,  and  also 
for  discharging  water  from  the  ship  to  the  sea.  Chests 
on  suction  lines  should  be  fitted  with  strainers  or 
gratings  and  when  these  gratings  cannot  be  removed 
while  the  ship  is  in  ihe  water,  a  steam  pipe  should 
be  led  to  the  chest  for  the  purpose  of  blowing  out 
refuse. 

It  is  desirable  to  ha\e  as  few  sea  chests  as  possible, 
and  with  the  excei)tion  of  the  main  injection  and  dis- 
charge to  the  condenser,  two  or  more  leads  may  op- 
erate from  one  cliest. 

Page  626. 

Sea  Cock,  Sea  Connection.  A  sea  valve  secured  to  the 
bottom  of  the  vessel  for  use  in  flooding  the  ballast 


tanks,  supplying  water  to  the  fire  pumps  and  sanitary 
pumps  and  other  purposes.  While  these  sea  valves 
are  sometimes  called  sea  cocks,  the  ordinary  type  of 
valve  is  always  used. 

Sea  Injection  Pipe.   See  Pipe,  Sea  Injection. 

Sea  Painter.  A  long  line  led  from  a  point  well  forward 
on  a  vessel  outboard  of  the  rail  and  awning  stanchions 
to  a  lifeboat  and  bent  to  the  inboard  side  of  the  for- 
ward thwart  in  such  a  manner  that  it  may  be  quickly 
cast  off.  Hauling  on  the  painter  or  when  a  strain  is 
otherwise  brought  on  it  sheers  the  bow  of  the  life- 
boat away  from  the  vessel. 

Sea  Room.  The  distance  separating  a  vessel  from  the 
nearest  point  at  which  she  could  take  the  ground  or 
meet  other  obstruction  to  navigation. 

Sea  Valve.   See  Valve,  Sea. 

Seam.  A  term  applied  to  an  edge  joint  whether  flush 
or  lapped.  Also  applied  to  the  slight  crevice  between 
the  ends  or  edges  of  butt  joints. 

Seam  Straps.  A  term  applied  to  a  narrow  strip  of  plate 
serving  as  a  connecting  strap  between  the  butted 
edges  of  plating.  The  strap  connections  at  the  ends 
are  called  butt  straps. 

Searchlight.  A  powerful  electric  lamp  placed  at  the 
focus  of  a  mirror,  which  projects  the  light  in  a  beam 
of  parallel  rays.  The  apparatus  consists  essentially  of 
a  base  and  turntable  fitted  with  arms  carrying  trun- 
nion l>earings,  in  which  is  mounted  the  barrel  or  drum 
containing  the  mirror  and  lamp  with  its  operating 
mechanism.  The  drum  may  be  elevated  and  depressed 
and  turned  in  azimuth  by  means  of  handles  at  the 
back,  or  by  either  mechanical  or  electrical  distant  con- 
trol gear. 

Of  the  various  types  of  searchlights  now  in  use,  the 
principal  differences  consists  in  the  type  of  lamp  used 
and  in  the  lamp  control  mechanism. 

The  open  carbon  arc,  or  some  modification  of  it,  is 
used  in  all  high-power  searchlights,  although  the  incan- 
descent lamp  may  be  used  to  advantage  in  smaller  ones 
for  signalling  purposes. 

Pages  946,  947.  1094. 
Searchlight,  High  Intensity.  A  searchlight  of  great 
brilliance  distinguished  from  the  ordinary  type  in 
being  provided  with  carbons  and  lamp  mechanism  of 
special  design,  the  positive  carbon  being  cored,  said 
core  material  being  comprised  of  metallic  salts  which 
volatilize,  becoming  highly  luminous  when  subjected  to 
the  temperature  of  an  electric  arc.  The  incandescent 
gas  produced  is  held  within  the  arc  crater  by  the  im- 
pinging of  a  flame  from  the  negative  carbon.  The 
intrinsic  brilliancy  of  a  high  intensity  arc  is  equal  to 
that  of  the  sun  at  its  zenith  on  a  clear  day. 

Page  1094. 

Seating,  Boiler.    See  Boiler  Foundation. 
Secret  Blocks.   See  Blocks,  Secret. 

Section.  A  drawing  showing  the  internal  arrangement 
of  a  ship  as  it  would  appear  if  cut  by  a  plane,  usually 
longitudinally  or  transversely. 

Section,  Midship.   See  Midship  Section. 

Sectional  Area,  Curve  of.  A  curve,  plotted  from  a 
straight  base  line,  representing  the  length  of  the  ship, 
the  ordinates  of  which  represent  to  scale  the  areas  of 
the  vessel's  immersed  cross  sections  at  corresponding 
points.  The  area  under  this  curve  represents  to  scale 
the  volume  of  the  displacement.  The  center  of  gravity 
of  this  area  represents  the  longitudinal  center  of 
buoyancy  of  the  displacement. 

Pages  169.  170.  177.  178,  187,  188,  224. 
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Seize.  To  secure  one  rope  to  another,  two  or  more 
parts  of  ihc  same  rope  together,  or  a  fitting  of  any 
kind  to  a  rope  or  other  object  by  binding  with  any 
small  stnff. 

Seizing.  A  binding  made  of  seizing  stuff  securing  two 
ropes  or  two  parts  of  the  same  rope  together.  Seiz- 
ings are  named  according  to  their  location  and  use, 
as  throat  or  eye  seizings,  round  seizing,  flat  seizing, 
etc.  Several  different  ways  of  passing  the  seizings 
and  mak'ng  the  tini^h  are  in  general  use  for  each  of 
the  above  kinds.  Seizings  arc  also  used  to  secure 
Scotchmen  to  rigging,  cleats,  davits,  etc. 

Seizing  Stuff.  A  tarred  hemp,  right-handed,  three- 
stranded  small  stuff  of  two,  three  or  four  threads  to 
the  strand.  It  is  heavier  and  stronger  than  house- 
line  or  roundline,  being  made  by  machinery  and  fin- 
ished similar  to  the  larger  sized  ropes.  Seizing  stuff 
is  also  made  in  galvanized  annealed  steel  wire,  six 
wires  around  a  wire  center,  varying  from  1/16  inch 
to  J4  inch  diameter. 

Self  Opening  Die  Heads.  A  die  head  used  on  automatic 
screw  machines  and  twists. 
Page  698. 

Semi-Diesel  Engine.  A  term  sometimes  applied  to  a 
Hot  Bulb  Engine. 

Sennit.  A  braided  cordage  made  from  rope  yarns,  spun 
yarns,  and  untarred  marline  plaited  by  hand  in  a  num- 
ber of  patterns.  Common  or  flat  scttnit  is  a  plain 
plaiting  of  five  or  seven  strands;  French  sennit  is  more 
open  than  the  flat  sennit,  but  similarly  made  of  a 
greater  number  of  strands;  round  sennit  and  square 
srnpiit  take  their  names  from  their  form,  both  con- 
sist'r.g  of  an  even  number  of  strands.  The  former 
is  plaited  around  a  center  or  heart,  while  the  latter 
is  without  a  heart. 

Sensitive  Drill.   See  Drill,  Sensitive. 

Sentinel  Valve.    See  Valve,  Alarm. 

Separator.   A  device  for  removing  water  from  steam. 
There  are  many  varieties.   That  based  on  the  centri- 
fugal action  developed  by  whirling  or  repeatedly  chang- 
ing the  direction  of  steam  is  typical  of  such  devices* 
when  fitted  outside  the  boiler. 

In  certain  types  of  water  tube  boilers,  perforated 
plates  are  fitted  in  the  upper  drum.  The  steam  on  its 
way  to  the  r;team  pipe  is  subjected  to  a  straining 
action  by  these  plates. 

Separator,  SteanL    A  mechanism  designed  to  extract 
the  moisture  and  impurities  from  saturated  steam.  It 
is  fitted  on  the  steam  line  between  the  boiler  and  the 
engine. 
Plate  XII. 

Series  Motor.   See  Motor,  Series. 

Serve  (to  serve  a  rope).  To  wrap  any  small  stuff 
tightly  around  a  rope  which  has  been  previously 
wormed  and  parcelled.  Very  small  ropes  are  not 
wormed. 

Service.  The  covering  of  small  stuff  applied  to  a  rope 
as  a  protection  against  the  weather. 

Serving  Stuff.  The  various  materials  used  in  serving 
ropes,  such  as  spun  yarn,  rope  yarn,  marline,  house 
line,  and  round  line.  Where  great  neatness  is  not 
essential  spun  yarn  is  generally  used,  while  marline, 
house  line,  and  round  line  are  used  for  neater  work, 
they  being  laid  up  more  smoothly  and  of  a  superior 
quality  material. 

Set.  Metal  mold  or  template  for  use  on  the  bending 
slab. 

Set.    Sometimes  designated  as  "permanent  set."  The 


permanent  deformation  resulting  from  the  stressing  of 
an  elastic  material  beyond  its  elastic  limit. 
Set  Iron.    A  flat  bar  of  soft  iron  used  in  transferring 
the  shape  of  the  frame  from  the  scrieve  board  to  the 
bending  slab. 

Set  Screws.    A  machine  screw  with  either  a  slotted  or 
square  head  used  fcr  the  purpose  of  holding  a  part  in 
place. 
Page  727. 

Set  Up.  To  tighten  the  nut  on  a  bolt  or  stud;  to  bring 
the  shrouds  of  a  mast  to  a  uniform  or  proper  tension 
by  adjusting  the  rigging  screws  or  lanyards  through 
the  dead  eyes. 

Settling  Tanks.   Oil  tanks  used  for  separating  entrained 
water  from  the  oil.    The  oil  is  allowed  to  stand  for 
a  time  or  imtil  the  water  has  settled  at  the  bottom, 
when  the  lalter  is  drained  or  pumped  off. 
Pages  666,  667. 

Plates  XIV,  XLVII.  XLVIII. 

Sewing  Machine.  A  machine  designed  to  provide  a  me- 
chanical means  of  sewing  with  a  needle  and  thread. 
Used  in  a  shipyard  in  canvas  work,  upholsters',  etc. 

Sextant.  .\  hand  navigating  instrument  for  measuring, 
by  reflection,  the  angle  subtended  at  the  eye  by  two 
distant  objects  by  a  single  observation.  It  is  the  most 
convenient  and  accurate  instrument  yet  devised  for 
use  where  the  observer  has  a  very  unstable  support,  as 
on  board  ship,  and  is  very  generally  used  by  navi- 
gators and  surveyors  for  determining  the  attitude  of 
celestial  bodies  and  the  angular  distance  between  them 
as  well  as  the  horizontal  angular  distance  between 
terrestrial  objects.  It  consists  of  a  rigid  frame  having 
a  handle,  a  horizon  glass,  silvered  on  its  lower  half,  but 
clear  on  its  upper  half,  and  a  telescope  pointing  into 
this  mirror,  all  rigidly  attached  to  the  frame.  Another 
mirror,  known  as  the  "index  glass,"  is  rigidly  attached 
to  a  movable  arm,  which  carries  vernier  reading  on  a 
graduated  limb.  A  ray  of  light  coming  from  a  distant 
object  strikes  the  index  glass  and  is  reflected  to  the 
mirrored  part  of  the  horizon  glass  and  thence  through 
the  telescope,  while  a  ray  coming  through  the  upper 
half  of  the  horizon  glass  passes  directly  into  the  tele- 
scope, each  of  which  set  of  rays  forms  a  perfect  image. 
The  observation  consists  in  bringing  the  two  images 
into  exact  coincidence  by  means  of  the  movable  arm 
when  the  angle  subtended  by  the  two  objects  is  then 
read  off  the  limb. 

The  name  is  derived  from  the  fact  that  the  limb  of 
the  instrument  includes  but  an  arc  of  60  degrees  of  a 
circle,  but  owing  to  double  reflection,  angles  up  to 
120  degrees  may  be  measured  with  it.  The  scale  is 
graduated  to  120  degrees  in  a  length  of  60  degrees,  A 
different  form  of  instrument,  known  as  the  prismatic 
sextant,  measures  angles  up  to  180  degrees. 

Shackle.  A  U-shaped  link  whose  end  is  closed  by  a 
removable  pin  or  bolt.  Shackles  are  used  principally 
to  connect  the  .shots  of  chain  cables,  blocks  to  davit 
heads  and  other  places  where  severe  stress  is  brought 
on  the  block,  rigging  to  mast  bands  and  deck  con- 
nections, etc. 
Pages  334,  335,  348.  350,  870,  878. 

Shackle  Bolt.  A  bolt  that  passes  through  both  eyes  of 
a  shackle  and  completes  the  link.  The  bolt  may  be 
secured  by  a  pin  through  each  end,  or  a  pin  through 
one  end  and  through  the  eye,  or  by  having  one  end 
and  one  eye  threaded,  or  one  end  headed  and  a  pin 
through  the  other. 

Shackle  Bolt  Pin.  A  metal,  or  rarely,  a  wood  pin,  used 
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to  secure  a  shackle  bolt.  The  pin  generally  has  a  split 
end,  the  two  parts  being  slightly  separated  to  prevent 
its  starting,  and  is  frequently  termed  a  split  pin. 

Shade  Deck.   See  Deck,  Shade. 

Shade  Deck  Stringer.   See  Stringer,  Shade  Deck. 

Shade  Deck  Stringer  Bar.   See  Stringer  Bar. 

Shade-Deck  Vessel.  A  vessel  constructed  with  a  con- 
tinuous upper  deck  of  light  scantlings  and  fitted  with 
openings  in  the  sides  between  the  main  and  upper 
decks. 

Shaft  Angle.  The  angle  which  a  propeller  shaft  makes 
with  the  line  of  intersection  between  the  designed 
water  plane  and  the  longitudinal  center  plane  of  the 
ship.  In  many  cases  the  horizontal  shaft  angle  is 
ignored  and  only  the  angle  which  the  shaft  makes  with 
the  designed  water  plane  is  considered.  This  may  be 
slightly  less  than  the  true  shaft  angle. 

Shaft,  Crank.   See  Cr.\nk  Shaft. 

Shaft  Horsepower.    See  Horsepower,  Shaft. 

Shaft,  Propeller  or  Tail.   See  Propeller  Shaft. 

Shaft  Stools.  A  term  applied  to  the  seatings  to  which 
the  plumber-blocks  or  line  shaft  bearings  are  attached. 
In  addition  to  supporting  the  weight  of  the  shafting 
they  have  to  resist  any  side  bending  tendency  due  to 
the  vibrations  or  thrust  on  the  shaft.  The  over- 
turning force  is  not  nearly  so  serious  as  in  the  thrust 
block. 
Page  548. 

Shaft  Straightener.   See  Press,  Bending. 

Shaft  Strut.  A  term  applied  to  a  bracket  supporting 
the  after  end  of  the  propeller  shaft  and  the  pro- 
I)cHer  in  twin  or  multiple  screwed  vessels  having  pro- 
peller shafts  fitted  off  from  the  center  line.  It  usually 
consists  of  a  boss,  fitted  with  a  bushing  to  form  a 
bearing  for  the  shaft,  connected  to  the  side  of  the 
ship  by  two  arms  of  pear-shaped  section.  The  in- 
board ends  of  the  arms  are  fitted  with  palms  for  at- 
tachment to  the  shell. 

In  designing  the  arms  of  a  shaft  strut,  care  should 
be  taken  that  their  major  axes  are  kept  in  the  stream 
lines  and  that  they  are  of  sufficient  cross  section  for 
strength.  Shaft  struts  should  be  erected  at  a  frame 
and  the  shell  should  be  reinforced  with  thicker  or 
doubling  plates  in  the  way  of  the  palms. 
Patie  231. 

Shaft,  Thrust.    See  Thrust  Shaft. 

Shaft  Tunnel.   See  Tunnel,  Shaft. 

Shaft  Tunnel,  Shaft  Alley.  A  watertight  passage  hous- 
ing ihe.  prope'ler  shafting  from  the  engine  room  to 
the  bulkhead  at  which  the  stern  tube  commences.  It 
provides  access  to  the  shafting  and  its  bearings  and 
also  prevents  any  damage  to  the  same  from  the  cargo 
in  the  spaces  through  which  it  passes. 
Page  507. 

Shaft,  Weigh.  A  shaft  running  parallel  to  the  crank- 
shaft, used  for  the  purpose  of  controlling  the  valve 
gears  on  a  reciprocating  engine.  It  is  carried  in  bear- 
ings attached  to  the  upper  portion  of  the  columns  of 
the  engine,  and  is  fitted  with  one  arm  for  the  bridle 
rods  to  each  link  and  one  arm  for  connection  to  the 
revcr>ing  gear.  The  arms  connected  to  the  link 
bridle  rods  are  slotted  with  a  block  working  on  a 
hand  screw  gear  which  permits  independent  adjustment 
of  each  link. 

Shafting.  Cylindrical  rod  or  tubing  used,  in  general, 
for  the  transmission  of  rotary  motion  from  the  source 
of  power,  the  engine,  to  the  propelling  device,  the  pro- 
peller, or  paddle  wheel. 


High  grade  machinery  shafting  and  other  cylindrical 
members  are  manufactured  hollow.  This  is  done  in 
order  to  obtain  the  requisite  strength  on  a  minimum 
weight  and  to  avoid  the  possibility  of  development  of 
serious  cracks  or  other  imperfections  which  are  likely 
to  start  in  the  central  part  of  the  shaft. 

Pages  548.  549,  892,  896.  898. 

Shakes.  Splits  or  checks  in  timbers  which  usually 
cause  a  separation  of  the  wood  between  annular  rings. 
Ring  Shake.  .\n  opening  between  the  annular  rings. 
Through  Shake.  A  shake  which  extends  between 
two  faces  of  a  timber. 

Shallow  Draft  River  Steamer.  See  River  Steamer, 
Shallow  Draft. 

Shank  Painter.  A  rope  or  chain  passed  around  the 
shank  and  flukes  of  an  anchor  confining  it  to  the  bill- 
board. 

Shaper.  A  machine  for  planing  small  parts  in  which 
the  work  table  is  stationary,  the  cutting  tool  being  held 
by  a  toc»i  post  on  a  moving  ram  which  travels  over 
the  work. 

Pages  720,  734. 

Shaper,  Crank.  In  this  type  of  shaper  a  crank  motion 
is  used  to  drive  the  rani. 

Shaper,  Double  Head.  A  type  of  shaper  designed  with 
two  rams  or  heads.  These  machines  also  have  two 
tables  and  may  be  used  for  planing  large  pieces  of 
work  and  for  work  involving  planing  two  surfaces 
some  distance  apart. 

Shaper,  Geared.  In  this  type  of  shaper  a  rack  and  pin- 
ion are  used  to  drive  the  ram  with  a  slow  cutting 
stroke,  a  quick  return  being  effected  by  shifting  an 
open  and  crossed  belt  arrangement. 

Shapes.  Bars  of  rolled  mild  steel  or  of  extruded  non- 
ferrous  metals,  having  certain  forms  of  cross  section 
throughout  their  entire  length.  The  forms  of  cross 
section  given  are  such  as  to  lend  to  strength  and 
rigidity  in  fabrication. 

Shear.   See  Shearing  Machine. 

Shear,  Alligator.  A  type  of  shearing  machine  operateil 
on  the  principle  of  a  pair  of  scissors. 

The  upper  part  is  a  heavy  cast  steel  lever  supported 
by  a  pivot  near  its  center  on  a  stationary  base.  Shear 
blades  are  attached  to  the  base  and  one  end  of  the 
lever  to  form  the  cutting  jaws  and  the  lever  is  operated 
by  a  link  connecting  the  other  end  to  a  crank  in  the 
driving  mechanism.  These  machines  are  usually  used 
for  shearing  flat  bars,  universal  rolled  plates,  etc. 
Page  745. 

Shear,  Angle.  A  machine  specially  designed  for  cutting 
off  angle  bars. 
Page  744. 

Shear,  Gate.  A  machine  for  cutting  and  trimming  long: 
sheets  or  plates.  These  machines  are  often  designed 
for  making  cuts  of  from  two  to  ten  feet  in  length  in 
one  operation,  the  thickness  of  plate  varying  from 
1-16"  to  1^",  depending  upon  the  capacity  of  the  ma- 
chine. 

Pages  741,  745. 

Shear  Legs.  An  apparatus  rigged  up  for  raising  anH 
moving  heavy  weights  where  a  crane  or  derrick  is  not 
available.  Usually  consists  of  two  or  more  spars  or 
timbers  erected  in  the  form  of  an  A-frame  with  the 
lower  ends  spread  out  and  the  upper  ends  fastened 
together,  from  which  the  lifting  tackles  are  suspended. 

Shear,  Rotary.   A  type  of  shearing  machine  in  which  a 
plate  is  cut  or  sheared  by  revolving  steel  discs. 
Page  746. 
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Shearing.  The  removing  of  excess  material  from  the 
edges  of  plates  or  shapes  by  means  of  shears. 

Shearing  Machine.  A  machine  used  for  splitting  or 
trimming  steel  plates  and  for  cutting  off  bars  or  struc- 
tural shapes. 

Shearing  machines  are  made  both  in  hand  and  power 
operated  types,  and  in  many  cases  these  machines  are 
also  adapted  for  punching  operations  by  replacing  the 
shear  blades  with  one  or  more  punches  and  dies. 

There  are  also  combination  designs  having  a  punch 
at  one  end  and  a  shear  at  the  other. 

Pages  73f),  740,  741,  743.  744.  745,  746. 
Sheathed,  Sheathing.  A  term  applied  to  the  wood 
planking  fitted  over  a  steel  deck,  to  the  planking  fitted 
over  the  underwater  portion  of  a  steel  shell,  and  to 
the  copper  plating  with  which  the  bottom  of  a  wood 
vessel  or  a  steel  vessel  sheathed  with  wood  is  covere3. 

To  sheath  a  steel  vessel  with  copper  it  is  neces- 
sary, on  account  of  galvanic  action,  to  first  cover  the 
steel  plating  with  wood. 

Copper  sheathing  will  keep  the  vessel's  bottom  clean 
as  long  as  it  lasts,  as  no  jierms  or  life  can  remain 
attached  to  it.  It  is,  however,  very  difficult  to  keep 
the  water  from  seeping  in  between  the  copper  and 
plating  in  steel  vessels,  and  outside  of  warships  it  is 
seldom  resorted  to.  Copper  sheathing  of  wood  ves- 
sels is  more  common,  and  is  particularly  necessary  in 
tropical  waters.  Wood  sheathing  over  steel  decks 
should  be  thick  enough  to  be  efficiently  calked  and 
the  deck  plating  beneath  should  not  be  calked. 
Sheave.  A  wood  or  metal  disc  having  a  groove  around 
its  cylindrical  surface  to  allow  a  roi)e  or  chain  to  run 
over  it  without  slipping  off. 

Wood  sheaves  are  usually  made  of  lignum  vitae  and 
bushed  with  metal  rollers. 

A  dead  sheave  is  one  that  does  not  revolve. 

Pages  340,  871. 

Sheave  Holes.  A  term  applied  to  apertures  cut  through 
a  mast,  boom,  or  spar  in  which  sheaves  are  installed. 

Sheepshank.  A  method  of  quickly  but  temporarily 
shortening  a  rope.  It  is  made  by  laying  two  long 
bights  side  by  side  and  half  hitching  each  part  over 
the  end  of  the  near  bight. 

Sheer.  The  longitudinal  curve  of  a  vessel's  rails,  deck, 
etc.,  the  usual  reference  being  to  the  ship's  side;  how- 
ever, in  the  case  of  a  deck  having  a  camber,  its  cen- 
terline  may  also  have  a  sheer. 

The  amount  by  which  the  height  of  the  weather 
deck  at  the  after  or  forward  perpendicular  exceeds 
that  at  the  mid  perpendicular. 

Mean  sheer  is  the  average  of  the  sheers  forward 
and  aft  as  just  defined. 

Sheer.  The  deformation  of  a  solid  body  equivalent  to 
a  sliding  of  each  of  the  parallel  infinitely  thin  laminae 
that  may  be  considered  to  form  it  upon  that  next 
below  it,  in  the  same  direction  and  by  the  same  in- 
finitesimal amount. 

Sheer  Line.  The  longitudinal  curve  of  the  rail  or 
decks,  which  shows  the  variation  in  height  above 
water  or  freeboard,  throughout  the  vessel's  entire 
length. 

Sheer  Mold.   A  molding  placed  flush  with  the  top  and 

along  the  outside  edge  of  a  wood  deck. 
Sheer  Off.  To  steer  clear  of  or  keep  away  from  some 

danger  or  object. 
Sheer  Pole,  Sheer  Batten.  A  term  applied  to  a  steel  or 

iron  rod  fitted,  fore  and  aft,  along  the  lower  portion 

of  the  shrouds  to  hold  them  in  place. 


Sheerstrake.  The  strake  of  shell  plating  that  runs 
along  the  level  of  the  main  or  upper  decks.  Plates 
running  along  the  level  of  lower  decks  are  not  called 
sheerstrakes. 

Sheerstrakes,  on  account  of  their  distance  from  the 
neutral  axis  of  the  ship,  are  important  strength  mem- 
bers, and  when  adjacent  to  a  strength  deck  they  are 
made  thicker  than  the  side  plating. 

The  sheerstrake  in  wood  ships  is  the  strake  of  out- 
side or  shell  planking  that  runs  along  the  sides  of 
the  main  or  upper  decks. 

Sheerstrake  Plate.   See  Plate,  Sheerstrake. 

Sheet.  A  rope  or  chain  used  to  haul  the  clew  of  a  sail 
out  toward  the  yard  arm  or  downward  toward  the 
deck  and  aft. 

Sheets  take  their  names  from  thi-  sails  they  extend, 
as  "lore  sheet,"  "main-staysail  ^heet."  "mizzen-topgal- 
lai't  staysail  sheet,"  etc. 

Sheet  Metal  Workers.  Workmen  who  fashion  and 
fabricate  such  articles  as  lockers,  drip  pans,  ventila- 
tion ducts,  etc.  These  are  usually  made  from  light 
.sheet  metal ;  that  is,  metal  the  thickness  of  which  is 
given  in  gages  rather  than  in  i)oimds  per  square  foot. 

Shelf.    A  wood  ship  term  apphed  to  the  fore  and  aft 
timber  that  is  fastened  to  the  frames  to  form  a  sup- 
port for  the  ends  of  the  deck  beams. 
Pages  445,  447. 

Shelf,  Hold  Beam,  Main,  Upper  Deck,  Etc.  A  fore 
and  aft  timber  running  under  and  supporting  the  ends 
of  the  various  tiers  of  beams 

Shell  Doublings.  A  term  applied  to  extra  plates  fitted 
over  the  portions  of  the  shell  plating  requiring  ad- 
ditional strength.  Also  fitted  as  compensating  plates 
in  the  way  of  ports  or  apertures. 

Shell  Landings.  A  term  applied  to  that  portion  of  the 
edges  of  shell  plating  occupied  by  the  laps. 

Shell  Liners.   See  Frame  Lixers. 

Shell  Lugs.  Short  pieces  of  angle  bar  fitted  to  the  shell 
plating  between  frames  for  the  purpose  of  attaching 
stringer  plates  to  the  shell  plating. 

Shell  Plating.   See  Plating,  Shell. 

Shell-Room.  Spaces  or  compartments  devoted  to  the 
stowing  of  projectiles. 

Shellac.   See  Paint. 

Shelter  Deck.    See  Deck,  Shelter. 

Shelter  Deck  Sheerstrake.  The  strake  of  outside  plat- 
ing; adjacent  to  the  shelter  deck 

Shelter  Deck  Stringer.   See  Stringer,  Shelter  Deck. 

Shelter  Deck  Stringer  Bar.   See  Bar,  Stringer. 

Shifting  Beam.  A  term  applied  to  a  portable  beam 
fitted  in  a  hatchway  for  the  purpose  of  supporting  the 
hatch  covers.  The  ends  of  the  beams  are  fitted  in 
slotted  carriers  attached  to  the  inside  of  the  hatch- 
way coamings. 

Shifting  Boards.  A  portable  bulkhead  generally  con- 
structed of  wood  planking  and  fitted  fore  and  aft  in 
cargo  holds  v/hen  carrying  grain  or  any  cargo  that 
might  shift  when  the  vessel  is  rolling. 

Shifting  Valve.    See  Valve.  Shifting. 

Shim.  A  piece  of  metal  or  wood  placed  under  the  bed- 
plate or  base  of  a  machine  or  fitting  for  the  purpose 
of  truing  it  up.  Also  applied  to  pieces  placed  in 
slack  spaces  behind  or  under  frames,  plates  or  planks 
to  preserve  a  fair  surface. 
Page  920. 

Ship.  A  vessel  having  three  or  more  masts.  In  a 
three-masted  ship  the  masts  are  fore,  main  and  mizzen, 
and  all  are  square  rigged.   In  a  four-matted  ship  the 
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aftermost  mast  is  called  the  jigger.  It  may  be  either 
square  of  fore-and-aft  rigged. 

Ship  Chandler.  An  individual  or  iirm  handling  provis- 
ions, outfit,  or  other  commodities  for  a  ship's  use. 

Ship,  Longitudinal  Framed.  A  ship  constructed  of 
widely  spaced,  deep  or  belt  frames  which  support  a 
relatively  large  number  of  small  fore  and  aft  frames. 
This  system,  although  patented,  is  generally  used  in 
oil  tankers  and  is  frequently  found  in  other  types  of 
ships. 

Ship  Plate  Bender.  Sec  Flanging  Machine,  Hydraulic. 

Ship,  Transverse  Framed.  A  ship  consisting  of  a  large 
number  of  relatively  small,  closely  spaced,  athwart- 
ship  frames,  reinforced  in  the  bottom  by  vertical  floor 
plates  and  working  in  conjunction  with  widely  spaced, 
fore  and  aft,  deep  girders,  such  as  the  keel,  longi- 
tudinals, and  side  stringers. 
This  is  the  usual  type  of  vessel. 

Shipfitter.  A  mechanic  who  lays  out  the  shape,  loca- 
tion of  rivet  holes,  or  openings,  and  bevels  upon  hull 
plates  and  shapes  by  means  of  templates  or  dimensions 
from  the  ship  or  from  data  obtained  from  plans  or 
mold  loft,  in  order  that  such  plates  and  shapes  may 
be  satisfactorily  fitted  into  their  proper  places  in  the 
ship's  structure. 

Shipfitter,  Contracting.   See  Contracting  Shipfitter. 

Shipshape.  A  nautical  term  used  to  signify  that  a 
whole  vessel  or  the  portion  under  disru'^sion  is  neat 
in  appearance  and  in  good  order. 

Shipwright.  A  nearly  obsolete  term  applied  in  wood 
shipbuilding  where  but  a  small  amount  of  mold  loft 
work  was  necessary  to  the  men  who  set  the  frames, 
kept  the  form  fair,  and  performed  such  work  as  would 
not  lie  within  the  province  of  a  carpenter. 

Shoes.    See  Keel,  False. 

Sholes.  Small  pieces  of  timber  or  plank  placed  under 
the  heels  of  shores,  etc. 

Shore,  Spur.  A  brace  placed  with  one  end  resting  on 
the  side  of  a  ship  to  keep  it  at  a  desired  distance 
from  the  side  of  dock  or  dry  dock. 

Shores.  Pieces  of  timber  placed  in  a  vertical  or  in- 
clined position  to  support  some  part  of  a  ship,  or 
the  ship  itself,  during  construction. 

Shores,  Bilge.  Short  heavy  timbers  used  in  addition 
to  the  bilge  blocks  as  supports  for  a  vessel  at  or  near 
turn  of  the  bilge. 

Shojt  Splice.  A  splice  made  where  the  rope  is  not 
required  to  render  through  a  block  and  where  an 
increased  diameter  is  not  objectionable  as  in  straps, 
Jings,  pendants,  etc. 

Less  length  of  rope  is  required  than  when  a  long 
splice  is  made,  which  is  sometimes  the  paramount  con- 
sideration. The  strands  are  first  unlaid  for  a  short 
distance,  the  ends  of  the  ropes  brought  together,  the 
strands  intei  laced  and  tucked  through  the  lay  of  the 
other  rope. 

Shoveling  Boards.  Boards  placed  in  the  bottom  of  coal 
bunkers  forming  a  level  surface. 

Shroud.  A  principal  member  of  the  standing  rigging, 
consisting  of  hemp  or  wire  ropes  which  extend  from 
or  near  a  mast  head  to  a  vessel's  side  or  to  the  rim 
of  a  top  to  afford  lateral  support  for  the  mast.  For- 
merly, shrouds  were  made  of  shroud-laid  tarred  hemp 
rope  hsLYing  eyes  seized  in  at  the  upper  end  and  passed 
over  the  mast  head,  the  lower  ends  being  fitted  either 
with  a  dead  eye  connected  by  lanyards  to  a  dead  eye 
attached  to  the  chain  plates  or  with  rigging  thimbles 


for  receiving  the  upper  ends  of  the  rigging  screws. 
Wire  rope  shrouds  as  now  fitted  have  thimbles  spliced 
in  and  seized  at  both  ends,  the  upper  ends  for  taking 
shackles  connecting  to  the  mast  head ;  the  lower,  for 
attaching  to  rigging  screws  fitted  with  a  tumbuckle. 
When  of  hemp,  shrouds  are  wormed,  parceled,  and 
served  at  the  ends  around  the  eyes  only,  but  when  of 
wire  they  are  red  leaded,  wormed,  parceled,  again  red 
leaded  and  served  the  entire  length.  Shrouds  take 
their  names  from  the  masts  they  support,  as  "fore 
shrouds,"  "main  shrouds,'*  "mizzen  topmast  shrouds,'* 
etc. 

Pages  332,  333.  338,  343.  £97.  598. 
Shroud-laid  Rope.   See  Rope,  Shroud-laid. 
Shroud  Ring,  Turbine.    See  Turbine  Shroud  Ring. 
Shunt  Motor.  See  Motor,  Shunt. 

Sick  Bay.  A  name  appHed  to  the  space  on  board  ship 
where  the  members  of  the  crew  or  passengers  are 
given  medical  treatment.  As  generally  used,  the  term 
covers  all  rooms  or  compartments  assigned  for  treat- 
ment of  the  sick,  such  as  the  dispensary,  operating 
room,  contagious  ward,  etc. 

Side  Bar  Keel.   See  Keel,  Side  Bar. 

Side  Bunker.  A  bunker  located  in  a  vessel's  wings 
usually  in  way  of  the  boiler  rooms.  Bunkers  of  this 
type  are  common  on  coal  burning  vessels  largely  be- 
cause of  the  facilities  thus  afforded  for  feeding  coal 
into  the  fire  rooms. 

Side  Frame.   See  Frame,  Side, 

Side  Girders.   See  Stringer,  Side. 

Side  Keelson.   See  Keelson,  Side. 

Side  Lights.    See  Lights,  Side. 

Side  Plating.  A  term  applied  to  the  plating  above  the 
bilge  in  the  main  body  of  a  vessel.  Also  to  the  sides 
of  deck  houses,  erections,  etc. 

Side  Scuttle.  A  term  applied  to  an  opening  in  the  side 
of  a  ship  provided  for  the  discharge  of  garbage,  etc. 

Side  Stringer.   See  Stringer,  Side. 

Siding  of  a  Frame.  The  fore  and  aft  dimension  of  a 
frame. 

Siding  of  a  Keel.    Its  width. 
Siding  of  a  Stem.    Its  athwartship  dimension. 
Siding  of  a  Sternpost.    Its  athwartship  dimension. 
Sienna.    See  Paint. 

Signal  Equipment,  Electric.  See  Code  Calling  System. 
Sill.   The  foundation  timber  of  a  deck  house,  on  which 

the  framing  is  erected.    Also  called  Coaming. 
Sill,  Dry  Dock.    The  stone,  concrete  or  timber  ledge 

at  the  bottom  of  the  entrance  of  a  graving  dock 

against  which  the  gates  or  caisson  abuts  when  closed. 
Sill,  Window  Frame.     The  horizontal  piece  at  the 

bottom. 

Silver.    Described  under  Metals. 

Single  Acting  Pump.  See  Pump,  Single  Acting. 

Single  Riveting.   See  Riveting,  Single. 

Single  Whip.  A  rope  rove  through  a  single  fixed  block. 

Siren,  Steam.  A  form  of  whistle  in  which  the  sound 
is  produced  by  the  action  of  steam  in  passing  through 
corresponding  openings  in  two  concentric  and  op- 
positely Involving  discs  or  cylinders.  The  pitch  and 
intensity  are  raised  and  increased  respectively  with 
the  speed  of  rotation.  The  steam  is  permitted  to  es- 
cape through  a  funnel  shaped  opening  or  trumpet  so 
as  to  increase  the  volume  of  sound  as  much  as  possible. 

Sister  Blocks.   See  Blocks,  Sister. 

Sister  Hooks.    Hooks  made  in  halves  and  set  on  eyes 
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facing  each  other  in  such  a  manner  that  they  may  be 
made  to  function  as  a  link. 
Page  347. 

Sister  Keelson.   See  Keelson,  Side. 

Skeg.    The  after  end  of  the  keel.    It  forms  a  support 

for  the  stcrnpost  and  sometimes  projects  sufficiently  to 

form  a  step  for  the  rudder  post. 
Skeleton  Mold.   See  Mold,  Skeleton. 
Skeleton  of  a  Vessel.   The  transverse  and  longitudinal 

members  comprising  the  framework  of  the  shell  and 

decks. 

Skew  Inclination.  The  inclination  resulting  from  the 
simuhaneous  action  of  both  transverse  and  longitudinal 
forces. 

Skiff.    A  lightly  built  pulling  boat. 

The  term  is  sometimes  loosely  used  as  applying  to 
pulling  boats  in  general. 

Skin.  This  term  is  usually  applied  to  the  outside  plank- 
ing or  plating  forming  the  watertight  envelope  over 
the  framework.  It  is  also  applied  to  the  inner  bottom 
plating  where  it  is  called  the  inner  skin. 

Skin,  Inner.   A  term  applied  to  the  inner  bottom  plat- 
ing.   This  usually  extends  only  across  the  bottom,  but 
sometimes  is  carried  up  the  sides. 
Pase  484. 

Plates  XXXV,  XXXVI. 
Skin,  Outer.    A  term  applied  to  the  outside  plating, 
shell  or  planking  of  a  ship. 
Pages  478.  479. 
Plates  XXXIII,  XXXIV. 
Skin  Resistance.    See  Resistance,  Skin. 
Skylight.    A  built  up  frame  of  metal  or  wood  having 
glass  lights  fitted  in  the  top  and  installed  over  a  deck 
opening  for  the  purpose  of  furnishing  light  and,  where 
the  top  covers  are  hinged,  ventilation  to  the  spaces 
below. 

Skylight  Coaming.    The  vertical  sides  of  a  skylight 

frame  whether  of  steel  or  wood. 
Skylight  Cover.    The  top  of  a  skylight,  having  glass 

lights  fitted  in  it  and  often  hinged  and  operated  from 

below.    Brass  rods  are  generally  fitted  over  the  glass 

for  protection. 

Skylight  Gratings.  A  term  applied  to  the  gratings  pro- 
tecting the  glass  lights  in  a  skylight  cover.  They  are 
usually  constructed  of  brass  rods. 

Skylight  Lifting  Gear.  A  gear  composed  of  rods, 
pinions,  worms  or  gears,  levers  and  hand  wheel  for 
opening  and  shutting  a  skylight  cover  from  below. 
This  gear  should  be  designed  to  operate  easily  and  to 
support  the  cover  firmly  when  open. 
Pages  564  to  567,  815. 

Slab,  Bending.    See  Bending  Slab. 

Slabs  or  Blocks,  Bending.  Square  or  rectangular  iron 
castings  of  adequate  strength,  fitted  with  numerous 
regularly  spaced  holes  for  the  reception  of  dogs  or 
other  holdinj  devices.  A  number  of  these  units  are 
fitted  side  by  side,  their  upper  surfaces  uniting  to 
form  a  continuous  floor  of  sufficient  area.  Upon  this 
floor  heated  shapes  such  as  frame  bars  are  bent  to  the 
required  contour  and  then  fastened  by  means  of  dogs 
placed  in  the  holes  until  a  permanent  set  has  been 
assumed. 

Slack.  The  opposite  of  taut,  not  fully  extended  as 
applied  to  a  rope ;  to  slack  off  means  to  ease  up,  or 
lessen  the  degree  of  tautness ;  as  applied  to  water, 
that  state  of  the  tide  when  it  has  ceased  running  and 
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appears  stationary  just  before  it  turns,  either  at  high 
or  low  water. 

Slack  Away,  To.  To  pay  out  a  rope  or  cable  by  care- 
fully releasing  the  tension  while  still  retaining  control. 

Slackness.  The  contrary  of  ardency,  being  that  property 
of  a  ship  by  virtue  of  which  she  tend*  to  throw  her 
head  away  from  the  wind.  Ships  possessing  this  char- 
acteristic must  be  held  on  their  course  by  keeping  the 
helm  a-lee.  The  reason  for  this  tendency  is  found  in 
the  resultant  lateral  resistance  of  the  vessel  being 
behind  or  abaft  of  her  resultant  wind  pressure. 

Sleepers.  Timbers  placed  upon  the  ground  or  on  top 
of  piling  for  supporting  the  cribbing,  keel  and  bilge 
blocks. 

Sleeve.  A  casing,  usually  of  brass,  fitted  over  line  or 
other  shafting  ror  protection  against  wear  or  corro- 
sion. 

Page  891. 

Slew.  To  yaw  from  side  to  side  while  at  anchor  or 
being  towed. 

Sling.  A  length  of  chain  or  rope  employed  in  handling 
weights  with  a  crane  or  davit.  A  cask  or  barrel  sl.^n^ 
usually  consists  of  a  length  of  rope  having  the  two 
ends  spliced  together  ;  the  chains  or  ropes  attached  at 
the  bow  and  stern  of  a  small  boat  to  which  is  hooked 
the  tackle  when  it  is  hoisted  or  lowered;  the  chain 
or  rope  extending  frcm  a  mast  head  to  the  center  of  a 
yard  forming  a  support  for  same. 
Pages  335,  878,  880. 

Slip.  The  difference  between  the  pitch  of  a  propeller 
or  the  mean  circumference  of  a  paddle  wheel  and  the 
advance  of  same  through  the  water  corresponding  to 
one  revolution.   An  inclined  launching  berth. 

Slipways  or  Berths.  The  space  in  a  shipyard  where  a 
foundation  for  launching  ways  and  keel  blocks  exists 
and  which  is  occupied  by  a  ship  while  under  construc- 
tion. The  term  berth  also  designates  the  space  a  ship 
occupies  at  a  pier  or  at  an  anchorage. 

Sloop.  A  vessel  having  one  mast  and  fitted  with  fore- 
and-aft  sails. 

Sloop-Rig.   A  single  masted  fore  and  aft  rigged  vessel. 

Distinguished  from  a  cutter  principally  by  her  broad, 

shoal  hull  with  its  accompanying  center  board. 
Slop  Chute.    A  chute  hung  over  the  ship's  side  or  built 

into  the  ship  with  discharge  through  the  ship's  side, 

for  discharging  garbage  overboard. 
Slotter.    See  Slotting  Machine. 

Slotting  Machine.    A  machine  which  operates  on  the 
same  general  principles  as  a  shaper,  except  that  the 
ram  which  carries  the  planing  tool  moves  in  a  vertical 
direction  at  right  angles  to  the  work  table. 
Page  734. 

Slotting  Machine,  Crank.    In  this  type  of  slotting  ma- 
chine, a  crank  motion  is  used  to  drive  the  ram. 
Page  734. 

Sluice.  An  opening  in  the  lower  part  of  a  bulkhead 
fitted  with  a  sliding  watertight  gate  or  door  having 
an  operating  rod  extending  to  the  upper  deck  or  decks. 
These  openings  are  advantageous  in  center  line  bulk- 
heads, as  in  case  of  damage  to  one  side  of  the  ship 
the  water  may  be  quickly  admitted  to  the  other  side 
before  the  ship  is  dangerously  listed. 

Sluice  Cock.  Either  a  cock  or  valve  attached  directly 
to  a  bulkhead  to  permit  flow  of  liquid  from  one  com- 
partment directly  into  another.  A  cock  differs  from 
a  valve  in  that  the  liquid  flows  through  a  channel 
bored  through  the  tapered  plug  forming  the  cock  and 
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.  in  no  case  is  it  necessary  to  turn  the  handle  more 

than  a  quarter  turn  to  open  it  fully. 
Sluice  Valve.    See  Valve,  Sluice, 
Sluice  Valve  Rod,  Sluice  Valve  Spindle.  The  operating 

rod  by  which  the  sluice  valve,  usually  located  at  the 

bottom  of  a  compartment,  can  be  opened  or  closed 

from  a  deck  above. 
Slush.    Grease  obtained  from  the  meat  boiled  in  the 

coppers  and  used  as  a  lubricant  and  for  slushing  the 

spars  after  scraping. 
Smoke  Box.    The  casing  attached  to  the  end  of  a 

boiler  to  which  the  uptake  is  connected. 
Smoke  Box  Door.   A  door  attached  to  the  smoke  box 

to  provide  access  for  inspecting  and  cleaning  the  tubes. 
Smoke  Sail.    A  piece  of  canvas  hoisted  close  to  the 

galley  smokepipe  to  carr\'  the  smoke  from  the  deck 

during  a  head  wind  or  hoisted  at  the  foremast  to 

prevent  soiling  the  mast. 
Smoke  Stack.    A  metal  chimney  or  passage  through 

which  the  smoke  and  gases  are  led  from  the  uptakes 

to  the  open  air. 
Page  672. 

Smoke  Stack  Cover.  A  canvas  cover  used  to  close  the 
top  of  the  smoke  stack  when  the  fires  are  drawn  for 
any  length  of  time  such  as  during  a  repair  period. 

Smoke  Stack  Paint.  See  Paint. 

Snap  Switch.  An  electrical  device  for  opening  and 
closing  a  circuit  by  turning  an  insulated  button.  A 
snap  switch  for  marine  work  is  usually  arranged  so 
that  the  electrical  connections  are  protected  by  a  water- 
tight cover. 

Snatch  Block.   See  Block,  Snatch. 

Snubbing.  The  checking  of  a  vessel's  headway  by 
means  of  an  anchor  and  short  cable.  The  checking 
of  a  line  or  cable  from  running  out  by  taking  a  turn 
about  a  cleat,  bitts,  or  similar  fitting.  Also  drawing 
the  waterlihes  or  diagonals  of  a  vessel  in  suddenly 
at  their  ends. 

Socket,  Davit.   See  Davit  Socket. 

Socket  Wrench,  Ratchet.  See  Wrench,  Ratchet 
Socket. 

Soda  Cock.    See  Condenser  Soda  Cock. 

Sole-Piece  of  Stern  Frame.    The  lower  fore  and  aft 

piece  of  a  stern  frame  connecting  the  propeller  and 

stern  posts. 
Page  499. 

Sole  Plate.  A  term  applied  to  the  top  plate  of  a  founda- 
tion to  which  the  base  of  a  machine  or  piece  of 
equipment  is  bolted. 

Solenoid  Brake.  A  brake  in  which  the  friction  ma- 
terial is  directly  controlled  by  electric  magnets.  These 
brakes  are  made  in  three  forms  as  follows:  the  shoe 
type,  the  band  type,  and  the  disc  type.  Disc  type 
brakes  are  usually  set  by  a  spring  and  released  by  the 
pull  of  the  magnet,  while  the  shoe  type  and  band  type 
brakes  for  ordinary  applications  are  set  by  the  weight 
of  the  magnet  core  and  released  by  the  pull  of  the 
magnet. 
Page  956. 

Solid  Frame.   Described  under  frame. 

Soot  Blower.    A  cleaning  gear  designed  to  clean  the 

fire  surfaces  of  steam  boilers  and  remove  the  soot. 

These  results  are  accomplished  by  means  of  steam 

jets. 

Pages  998,  999,  1000.  1001. 
Sounding.    Measuring  the  depth  of  water  or  other 
liquid. 


Sounding  Line.  The  fine  piano  wire  or  wire  rope  used 
with  a  sounding  machine.    A  log  line. 

Soimding  Machine.  A  machine  which  has  almost 
wholly  superseded  the  antiquated  and  clumsy  deep- 
sea  lead,  being  designed  to  ascertain,  accurately  and 
quickly,  the  depth  of  water  at  rather  high  speeds,  say 
up  to  16  or  17  knots,  in  depths  not  exceeding  100 
fathoms. 

Of  the  various  machines  in  use  in  the  past  and  at 
the  present,  that  designed  by  Lord  Kelvin,  formerly  Sir 
Wm.  Thompson,  is  the  best  known  and  most  gen- 
erally used.  It  consists  essentially  of  a  frame  carrying 
a  wheel  or  drum  on  which  is  wound  about  30O  fathoms 
of  fine  steel  piano  wire.  The  drum  is  controlled  by  a 
brake  which  allows  the  wire  to  be  paid  out  or  stopped. 

Attached  to  the  end  of  the  wire  is  a  metal  cylinder 
whose  lower  end  is  perforated  and  the  upper  end 
closed  by  a  cap  and  a  heavy  sinker  having  a  hollow  at 
the  bottom  to  receive  the  usual  "arming"  of  tallow 
to  bring  up  a  specimen  of  the  bottom. 

The  metal  cylinder  carries  a  glass  tube  closed  at  one 
end  about  two  feet  long  coated  on  the  inside  with  a 
compound  of  silver  which  changes  color  upon  actual 
contact  with  sea  water. 

The  tube  is  placed  in  the  cylinder  with  the  open 
end  down.  The  pressure  of  the  water  varying  with 
the  head  compresses  the  air  with  which  the  tube  was 
■filled  and  the  water  rising  in  the  tube  discolors  the 
coating  of  the  tube.  The  extent  of  this  discolora- 
tion compared  to  properly  graduated  scale  shows  the 
depth,  in  fathoms,  to  which  the  tulie  has  been 
lowered. 

To  obviate  the  inconvenience  and  expense  connected 
with  glass  tubes,  a  depth  recorder  is  often  used  in  lieu 
of  them. 

A  special  type  of  machine  is  fitted  with  an  electrical 
motor  for  reeling  in  the  wire  after  a  sounding  has 
been  made. 

Pages  1085,  1092. 

Sounding  Pipes.    See  Ttbes,  Solnding. 

Sounding  Rod.  A  light  metal  rod,  graduated  as  desired, 
for  lowering  into  a  sounding  tube  to  determine  the 
depth  of  liquid  in  a  compartment  or  tank. 

Sounding  Tube  Deck  Plate.  See  Deck  Plate,  Sound- 
ing Tube. 

Sounding  Tubes.   See  Tubes,  Sounding. 

Soya  Bean  Oil.   See  Paint. 

Spacing  of  Frames.     See  Fbames,  Spacing. 

Span.  A  rope  whose  ends  are  both  made  fast  some 
distance  apart,  the  bight  having  attached  to  it  a  top- 
ping-lift, tackle,  etc.  A  line  connecting  two  davit 
heads  so  that  when  one  davit  is  turned  the  other 
follows. 

Spanish  Windlass.  A  makeshift  purchase  consisting  of 
a  rope,  a  post  or  roller  and  a  lever.  One  end  of  the 
rope  is  attached  to  the  object  to  be  moved,  a  turn 
is  taken  around  the  post  and  the  ether  end  secured 
to  a  fixed  object.  The  lever  is  then  inserted  in  the 
bight  of  the  rope  at  the  post  and  by  turning  it  around 
a  considerable  strain  is  produced. 

Spanker.  S6metimes  termed  the  driver.  The  fore-and- 
aft  sail  carried  on  the  mizzen  mast  of  a  three  masted 
vessel. 

Spanner.  A  form  of  open  head  wrench  for  use  with 
special  fittings  whose  character  is  such  as  to  preclude 
the  use  of  the  ordinary  type  of  wrench. 

Spar.  A  term  applied  to  a  pole  serving  as  a  mast,  boom, 
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gaff,  yard,  bowsprit,  etc.    Spars  are  made  of  both 
steel  and  wood. 
Page  813. 
Spar  Deck.   See  Deck,  Spar. 

Spar  Deck  Sheerstrake.  The  strake  of  outside  plating 
adjacent  to  the  spar  deck. 

Spar  Deck  Stringer.    See  Stringer,  Spar  Deck. 

Spar  Deck  Stringer  Bar.   See  Bar,  Stringer. 

Spar-Decked  Vessel.  A  merchant  vessel  constructed 
with  a  complete  deck  above  the  main  deck  and  hav- 
ing scantlings  above  the  main  deck  heavier  than 
those  of  an  awning  deck  vessel  but  lighter  than  those 
in  a  full  three  decked  vessel. 

Spar  Varnish.  See  Paint. 

Spare  Bunker.   A  bunker  for  reserve  coal. 

Spark.   See  Gas  Engine  Spark. 

Special  Lights.   See  Lights,  Special. 

Spectacle  Frame.  A  single  casting  containing  the  bear- 
ings for  and  supporting  the  ends  of  the  propeller 
shafts  in  a  twin  screw  vessel.  The  frame  consists 
of  arms  of  pear-shaped  section  extending  outboard 
from  each  side  of  the  center  line  of  the  ship  to 
bosses  taking  the  bearings  of  the  propeller  shafts. 
These  arms  are  usually  inclined  downward  from  the 
center  line  at  an  angle  of  about  30  degrees  from  the 
horizontal.  The  shell  plating  is  worked  outboard  to 
enclose  the  shafts  and  is  attached  at  the  after  end 
to  the  bosses  and  arms  of  the  spectacle  frame. 

They  are  used  on  steam  yachts  and  large  mer- 
chant vessels  in  place  of  shaft  struts  or  brackets. 
Pages  231,  500. 

Speed  Lathe.  See  Lathe,  Speed. 

Speed  Length  Ratio.  The  ratio  of  the  speed  in  knots 
to  the  square  root  of  the  waterline  length  in  feet. 

V 

It  is  expressed  thus:   

Similar  ships  at  corresponding  speeds  have  the  same 
value  for  this  expression. 
Pages  155,  157. 
Speeds,  Corresponding.    See  Corresponding  Speeds. 
Spelter.    Described  under  Metals. 
Spent  Condition.    The  condition  of  a  vessel  when  all 
consumable  provisions,  stores,  fuel  and  fresh  water 
are  exhausted. 

Spikes.  A  stout  metal  pin  headed  on  one  end  and 
pointed  on  the  other.  Spikes  are  used  for  securing 
heavy  timbers  together.  Spikes  are  generally  made  of 
square  bar  with  diamond,  button  or  nail  type  of  head 
and  of  round  bar  with  countersunk  head. 
Page  800,  833. 

Spirketting.  A  wood  ship  term  applied  to  the  first 
strake  of  inside  planking  or  ceiling  above  a  water- 
way. 

Spirketting-Plate.  A  vertical  side  stringer  plate  at- 
tached to  the  inside  of  the  frames  at  a  lower  deck  or 
tier  of  hold  beams. 

Splice.  A  method  of  uniting  two  ropes  by  first  unlay- 
ing, then  interweaving  and  tucking  the  strands.  See 
Long  Splice,  Short  Splice,  etc. 

Sponson  Beam.  The  outer  fore  and  aft  girder  support- 
ing the  paddle  wheel  box  and  holding  the  outer  bear- 
ing of  the  paddle  wheel  shaft. 

Sponsons.  Fore  and  aft  beams  supporting  the  paddle 
box  structure. 

Spot  Face.  The  finishing  off  of  the  surface  around  a 
hole. 


Sprayhood.  A  canvas  hood  which  may  be  designed  in 
several  different  shapes,  used  aboard  a  boat  to  prevent 
the  spray  from  coming  on  deck  or  into  an  enclosure. 

Spread.  The  distance  measured  transversely  to  a  ves- 
sel's longitudinal  axis. 

Spring.  The  deviation  from  a  straight  line  or  the 
amount  of  curvature  of  a  sheer  line,  deck  line,  or 
beam. 

Spring  Bearing  Foundation.  A  structural  steel  founda- 
tion built  up  of  lightened  plates  and  angles  and  sur- 
mounted by  a  heavy  base  plate  to  which  the  holding 
down  bolts  of  the  lower  bearing  piece  are  attached. 
Pages  548,  549. 

Spring  Bearings.  Bearings  designed  to  take  the  weight 
of  the  propeller  shaft.  If  bearings  and  shaft  are  prop- 
erly in  line  and  adjusted,  the  shaft  weight  is  the  only 
load  to  which  the  bearings  are  subjected.  Such  bear- 
ings quite  commonly  consist  of  a  lower  bearing  piece 
of  brass,  iron  or  steel,  lined  with  white  metal,  and  a 
cap  for  the  protection  of  the  bearing  surface  and  the 
support  of  lubricating  apparatus. 
Page  550. 

Spring  Line.  A  hawser  run  out  from  any  part  of  a 
vessel  to  a  point  on  shore,  as  a  dock,  to  prevent  her 
going  ahead  or  astern.  In  the  first  instance,  the 
line  extends  from  well  forward  to  a  point  on  shore 
abreast  the  stern;  in  the  latter,  the  operation  is  re- 
versed. Spring  lines  are  also  used  to  turn  or  spring 
a  vessel  around  a  wharf  or  dock. 

Spring  Stay.  A  horizontal  stay  between  two  lower 
mast  heads,  derrick  posts,  etc 

Sprit.    A  small  spar  designed  to  raise  the  peak  of  a 
sail  having  neither  boom  nor  gaff.  The  upper  end  of 
the  spar  bears  against  a  becket  and  its  lower  end  is 
stepped  against  and  near  the  foot  of  the  mast. 
Page  813. 

Sprit  Sail.  A  boatsail  carried  by  a  sprit.   Originally  it 

was  spread  under  the  bow  sprit  of  seagoing  vessels 

from  the  sprit  sail  yard. 
Sprocket  Chain.   A  chain  designed  to  transmit  motion 

from  one  sprocket  to  another. 
This  type  of  transmission  is  used  in  connection 

with  certain  types  of  steering  gear  and  in  ammunition 

hoisting  gear. 

Spun  Yam.  A  rough  two,  three  or  four-yarn,  left- 
handed,  small  stuff,  made  from  long  tow  or  old  rope 
yarns  loosely  twisted  together.  It  is  extensively  used 
on  shipboard  for  the  coarser  seizings,  service,  etc 

Differs  from  Marline,  Houseline  and  Roundline  in 
that  no  additional  twist  is  given.  Spun  yarn  is  used 
more  extensively  on  shipboard  than  any  other  variety 
of  "small  stuff,"  being  convenient  for  seizing  and 
serving,  where  great  neatness  is  not  required.  It  is 
left  handed  of  two,  three  or  four  strands. 

Spim  Yam  Rope.  See  Rope,  Spun  Yarn. 

Spur  Beam.  A  beam  running  diagonally  or  fairing  into 
the  sides  of  a  ship  from  the  end  of  a  sponson  beam. 
Used  on  paddle  wheel  boats. 

Square  Knot.   See  Knot,  Square. 

Square  Stem.  The  stern  of  a  ship  whose  decks  ter- 
minate aft  in  rectangular  form.  Generally  tiie  stem 
contour  is  a  straight  line  approximately  perpendicular 
to  the  surface  of  the  water. 

Squatting.  The  increase  in  trim  by  the  stern  assumed 
by  a  vessel  when  running  at  high  speed  over  that  ex- 
isting when  she  is  at  rest. 

Squatting  Speed.  That  speed  at  which  a  vessel  changes 
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trim  by  the  stern  because  of  the  large  bow  wave. 
Squatting  speeds  occur  in  the  neighborhood  of 
V 

—  =  1.1  to  12  where  V  =  the  speed  in  knots. 
VE" 

Also  sometimes  called  the  critical  speed. 
Squeegee.  A  wood  block  or  hoe  shaped  implement  fitted 
with  a  handle  and  a  narrow  rubber  blade  secured  by 
screws  projecting  from  the  lower  edge.  The  imple- 
ment is  used  for  removing  water  from  the  decks,  glass 
and  other  smooth  surfaces.  Also  a  strap  with  toggles 
in  the  end  used  to  confine  a  studding  sail  while  being 
set. 

Stability.   The  tendency  which  a  vessel  has  to  return 
to  the  upright  when  inclined  away  from  that  position. 
Page  230. 

Stability,  Dynamical.  The  amount  of  mechanical  work 
necessary  to  heel  a  ship  to  an  angle  from  the  up- 
right position.    It  is  usually  expressed  in  foot-tons. 

Stability  in  Damaged  Condition.    The  stability  which 
remains  after  the  flooding  of  one  or  more  compart- 
ments with  consequent  loss  of  displacement  and  pos- 
sible change  in  character  or  area  of  waterplane. 
Pages  233  to  236. 

Stability,  Initial.  The  resistance  offered  by  a  ship  to 
inclination  from  the  upright  and  measured  by  the 
metacentric  height. 

Stability,  Range  of.  The  number  of  degrees  through 
which  a  vessel  lists  before  her  curve  of  righting  arms 
becomes  0. 

Stability,  Statical.  The  effort  which  a  ship  makes  when 
held  steadily  in  an  inclined  position  to  return  to  her 
natural  upright  position  of  equilibrium. 

Stabilizer,  Gyroscopic.  A  device  for  utilizing  the  gyro* 
scopic  properties  of  a  rotating  wheel  to  prevent  a  ves- 
sel from  rolling.  The  wave  forces  tending  to  cause 
roll  are  exactly  counterbalanced  by  the  gyroscopic 
forces.  Rotation  of  the  wheel  is  by  electrical  motor 
and  the  gyroscopic  stabilizing  forces  are  controlled 
in  direction  and  amount  by  other  electric  devices.  The 
stabilizer  is  usually  installed  in  or  near  the  engine 
room,  but  it  may  be  located  elsewhere  on  the  ship. 
Pages  690.  1094. 

Stable  Equilibrium.   See  Equilibrium,  Stable. 

Stack,  Smoke.   See  Smoke  Stack. 

Stage.  A  floor  or  platform  of  planks  supporting  work- 
men during  the  construction  or  while  cleaning  and 
painting  either  the  inside  or  the  outside  of  a  vessel. 

Stage  Builder.  A  carpenter  who  erects  platforms  or 
stages  in  and  about  a  ship  on  which  the  workmen 
stand  to  perform  conveniently  the  necessary  opera- 
tions incidental  to  the  construction  of  the  ship. 

Staggered  Riveting.   See  Riveting,  Staggered. 

Staging.  Upright  supports  fastened  together  with 
horizontal  and  diagonal  braces  to  which  common 
boards  are  secured  to  form  a  platform. 

Staging  is  necessary  to  provide  access  to  the  work 
both  in  construction  and  repair. 
Plate  XXXII. 

Stairs.  A  built-in  staircase  aboard  a  ship. 
Pages  573,  585. 

Stanchion  Bulwark.  A  post  or  stanchion  supporting 
a  bulwark.  The  stanchions  or  stays  are  often  made  of 
plating  having  the  inboard  edge  flanged  or  of  channel 
bar,  the  stay  making  a  slight  angle  with  the  bulwark 
plating  and  being  clipped  to  the  top  of  the  bulwark 
and  the  deck. 


Stanchion,  Hold.    See  Pillar,  Hold. 

Stanchion,  Middle  Line.    See  Pillar,  Middle  Line. 

Stanchion,  Quarter.  See  Pillar,  Quarter. 

Stanchions.     Short  columns  or  supports  for  decks, 
handrails,  etc.    Stanchions  are  made  of  pipe,  steel 
shapes  or  rods  according  to  the  location  and  purpose 
they  serve. 
Page  575. 

Stand  By.  A  preparatory  command  intended  to  con- 
vey to  some  one  the  meaning  that  he  is  to  be  ready 
to  execute  promptly  a  command  soon  to  follow.  For 
one  ship  to  remain  in  the  vicinity  of  another  in  order 
to  render  whatever  assistance  may  be  necessary. 

Standing  Rigging.  Rigging  that  is  permanently  se- 
cured and  is  not  hauled  upon  such  as  shrouds,  stays, 
bob-stays,  martingales,  mast  pendants,  etc. 

Staple.   See  Collar,  Angle. 

Starboard  Side.  That  side  of  a  vessel  to  the  right  hand 
when  looking  from  the  stern  toward  the  bow. 

Starboard  the  Helm.  See  Port  the  Helm.  A  term 
originally  applied  to  the  operation  of  putting  the 
tiller  over  to  right  or  starboard  side  causing  the 
rudder  and  ship  to  turn  to  the  left  or  port. 

Different  countries  and  different  branches  of  the 
marine  have  their  own  rules  as  to  whether  this  order 
means  to  turn  the  ship  to  the  right  or  left 

Stateroom.  A  private  room  or  cabin  for  the  accommo- 
dation of  passengers  or  officers. 

Static.   See  Radio. 

Staunch.  A  maritime  term  signifying  that  a  vessel  is 
strong,  sound,  seaworthy. 

Stay  Bolt  A  bolt  used  for  bracing  flat  surfaces  in  a 
fire  tube  boiler. 

Stay  Rods,  Condenser.  See  Condenser  Stay  Rods. 

Stays.  The  ropes,  whether  hemp  or  wire,  that  support 
the  lower  masts,  topmasts,  top-gallant  masts,  etc., 
in  a  fore  and  aft  direction.  They  extend  from  the 
heads  of  the  masts  they  support  to  the  next  lower 
mast  head  of  the  adjacent  forward  mast  except  the 
lower  mast  stays  which  extend  to  the  deck.  Any 
rope  used  as  a  tension  member,  as  an  awning 
stanchion  stay,  a  canopy  frame  stay,  etc;  a  bar,  pipe, 
or  plate  used  as  a  support  against  racking,  bending, 
etc. 

Stays,  Boiler.  See  Boiler  Stays. 

Steady.  The  quality  by  virtue  of  which  a  ship  experi- 
ences little  natural  tendency  to  depart  from  the  up- 
right position  when  subjected  to  the  action  of  the 
waves  in  a  sea-way.  It  results  from  a  moderate  meta- 
centric height. 

Stealer  Plate.    See  Plate,  Stealer. 

Steam  Engine  Generator  Set.  A  combination  consist- 
ing of  a  reciprocating  engine  and  an  electric  generator 
on  the  same  shaft  Such  sets  are  used  for  power  and 
lighting  in  shipyards  as  well  as  on  board  ships. 

Lloyd's  Rules  suggest  that  great  care  should  be 
taken  that  generators,  motors  or  electric  leads  on 
board  ship  are  not  located  in  such  a  place  that  they 
will  influence  the  compasses. 

Steam  Fitter.  A  pipe  fitter  that  fits  and  installs  the 
main  and  auxiliary  steam  and  exhaust  piping  on 
shipboard. 

Steam  Gage.   See  Boiler  Gage,  Steam. 

Steam  Hanuner.  See  Hammer,  Power  Forging. 

Steam  Hoist   See  Hoist,  Steam. 

Steam  Hydraulic  Hammer.  See  Hammer,  Power  Forg- 
ing. 


124 


STE 


SHIPBUILDING  CTCLOPEDIA 


STE 


Steam  Jacket.  A  chamber  surrounding  the  cylinder 
barrel  of  a  reciprocating  engine.  To  this  cfiamber  fresh 
steam  is  admitted  for  the  purpose  of  keeping  the 
body  of  the  cylinder  as  nearly  as  may  be  at  a  uniform 
temperature.  Such  an  arrangement  is  effective  in 
avoiding  the  injurious  effects  of  the  cooling  action  of 
the  exhaust  steam  on  the  cylinder  walls.  In  modern 
high  class  engines  the  heads  or  covers  are  jacketed 
as  well  as  the  barrel. 

Steam,  Mixed.  The  intermingling  of  saturated  with 
superheated  steam. 

Steam  Ports.  The  passages  from  the  steam  chest  to 
the  cylinder  through  which  the  steam  enters  and  those 
from  the  cylinder  to  the  outer  air  or  condenser  for 
the  escape  of  exhaust  steam. 

Such  passages  are  made  as  short  as  possible  so  that 
the  clearance  volume  is  not  unduly  increased,  but  they 
must  be  of  sufficiently  great  area  so  that  the  pressure 
of  incoming  steam  is  not  unduly  decreased  or  ex- 
cessive back  pressure  developed  in  outgoing  steam. 

Steam  Reducing  Valve.   See  Valve,  Reducing  Steam. 

Steam,  Saturated.  Steam  containing  as  much  water  as 
it' is  possible  for  it  to  absorb.  When  steam  separates 
from  the  water  in  which  it  is  generated,  it  is  saturated 
and  has  the  same  pressure  and  temperature  as  the 
water.  If  in  addition  to  the  saturation,  it  contains 
water  in  suspension,  it  is  called  wet  steam. 

Stc4m,  Superheated.    Dry  steam  having  a  higher  tem- 
perature than  saturated  stearti  at  the  same  pressure. 
,  Superheatea  steam  is  produced  by  adding  heat  to 
saturated  steam  that  has  been  removed  from  con- 
tact with  the  water  from  which  it  was  generated. 

Stedim  Trap.    An  apparatus  used  to  collect  the  water 
of  condensation  in  steam  cylinders  and  piping  and 
to  discharge  it  autdmatically**  either  to  the  boiler, 
-feed  tank,  condenser  or  hot  well,  without  wasting 
.  steam. 

'  '  There  arc  two  classes  of  steam  traps:— Return  and 
non-return. 

Non-return  Traps  may  be  divided  into  five  types, 
depending  upOn  their  principle  of  operation,  viz.: — 
.  Float,  bucket,  bowl,  differential,  expansion. 

Return  .Traps  are  mostly  of  the  tihing  type  and 
use  live  steam  to  return  the  condensation  directly 
back  to  the  boiler,  whereas  the  non-return  traps 
return  the  condensed  steam  into  some  receiver.  From 
"here  it  is  pumped  back  to  the  boiler. 

The  Float  Trap  consists  of  a  cast  iron  receiver  of 
special  design  in  which  is  placed  a  ball  float  which 
operates  the  valve  that  permits  the  condensation  to 
be  removed  from  the  trap.  When  this  trap  is  empty 
.  the  discharge  valve  is  closed,  then,  as  the  condcnsa- 
*  tion  flows  in,  the  ball  float  rises  and  opens  the  dis- 
charge valve.  The  condensation  is  then  blown  out 
of  the  trap  by  the  force  of  th6  steam  acting  on  the 
.  sui-face  of  the  water  in  the  trap.  As  soon  as  the 
proper  level  of  the'  water  in  the  trap  has  been  ob- 
tained the  valve  closes  and  the  cycle,  is  repeated. 
'Generally  these  traps  act  continuously. 

The  Bucket  Trap  consists  of  a  cast  iron  shell,  in 
which  is  placed  a  cast  iron  bucket  similar  in  shape 
to  the  shell  but  smaller,  to  which  is  fastened  the  dis- 
charge valve.  The  condensed  steam  flows  into  this 
trap  and  causes  "  the  bucket  to  float  and  at  the  same 
time  the  discharge  valve  is  closed.  When  the  water 
gets  high  enough  iii  this  trap,  it  flows  into  the  bucket 
and  so  causes  the  bucket  to  sink  and  the  discharge 


valve  is  opened.  The  steam  pressure  acting  on  the 
surface  of  the  water  in  the  trap  expels  the  water 
from  the  bucket  through  the  discharge  valve.  As 
soon  as  all  the  water  has  been  removed  from  the 
bucket,  the  bucket  rises  and  closes  the  valve  and  the 
cycle  is  repeated.    This  trap  acts  intermittently. 

The  Bowl  Trap  is  made  up  of  three  principal  parts : — 
The  bowl,  counterweight,  and  valve.  The  condensed 
steam  flows  into  the  bowl,  through  a  special  type  of 
valve,  and  the  condensation  is  counter  balanced  by  a 
weight.  As  the  water  flows  in,  the  bowl  sinks  and  the 
discharge  valve  opens  and  rids  the  trap  of  its  watef 
by  the  force  of  the  steam  as  in  the  other  traps. 

The  Differential  Trap  is  quite  an  elaborate  trap  and 
is  used  very  little  today.  In  this  trap  there  are  two 
columns  of  water  acting  on  opposite  sides  of  a  dia- 
phragm which  operates  the  discharge  valve.  When 
the  height  of  the  condensation  becomes  greater  in  one 
columii  than  in  the  other,  the  discharge  valve  is  opened 
and  the  condensation  is  removed.  The  columns  of 
water  are  again  equalized  and  the  cycle  is  repeated. 
This  is  a  continuous,  non-return  type  of  trap. 

Expansion  Traps  depend  for  their  operation  either 
on  the  action  of  metal,  a  saturated  vapor  or  a  liquid. 
Metal  expansion  traps  are  not  used  largely  at  the 
present  time,  but  saturated  vapor  and  liquid  expansion 
traps  are  finding  a  great  demand  both  in  stationary  and 
marine  work. 

These  expansion  traps  are  very  simple,  economical, 
efficient  and  inexpensive.  The  operating  feature  of  the 
modern  type  of  expansion  trap  is  either  a  diaphragm 
containing  a  volatile  fluid  such  as  ethyl  alcohol  which 
becomes  a  gas  when  heated  or  a  corrugated  tube 
operated  by  the  expansion  of  a  heavy  hydro-carbon  oil. 
In  the  liquid  expansion  type,  when  the  steam  comes  in 
contact  with  this  corrugated  tu])e  or  diaphragm,  the 
liquid  is  expanded  and  this  causes  the  discharge  valve 
to  he  closed.  As  soon  as  the  fluid  has  cooled,  the  dis- 
charge valve  opens  and  so  allows  the  condensation  to 
be  removed  from  the  line  by  the  force  of  the  steam 
acting  upon  the  condensation.  W^hen  the  condensation 
has  been  removed  the  discharge  valve  closes  and  the 
cycle  is  repeated. 

The  saturated  vapor  type  of  trap  is  suitable  for 
pressures  up  to  fifteen  pounds,  but  the  liquid  expan- 
sion trap  can  be  used  for  any  given  pressure  from 
0  to  200  pounds  and  is  suitable  for  the  draining  of 
cargo  winches  and  deck  machinery.  As  it  is  always 
open  except  when  steam  is  in  the  line,  it  will  not 
freeze  or  permit  the  freezing  of  the  line. 

Pages  1006,  1019,  1020,  1021. 
Steam  Vessel.  See  Vessel,  Steam. 
Steel  Deck.   See  Deck,  Steel. 

Steel  and  Iron.  Steel  is  primarily  an  alloy  of  iron  and 
carbon,  the  caibon  content  ranging  from  a  trace  to 
nearly  two  per  cent.  It  is  capable  of  being  cast  into 
ingots  or  molds  of  various  shapes.  Sulphur  and 
phosphorus  are  generally  present  as  impurities  while 
silicon  and  manganese  are  added  for  definite  reasons. 
Classes— Steel  may  be  classified  with  relation  to  the 
common  method  of  manufacture  employed  such  as 
crucible,  open-hcfarth;  Bessemer,  Electrii:,  etc.,  or 
by  the  use  for  which  it  is  suitable  such'  as-hiaehtnery 
or  tool-  steel.  .  •.  • 

Page  704.  '  - 
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Machinery  Steel 

Machinery  Steel  is  often  classified  as  mild,  medium 
or  hard;  also  applied  to  alloy  steel  such  as  nickel, 
vanadium,  chrome-nickel,  and  chrome-vanadium  and 
zirconium  steel. 

Mild  Steel 

Mild  Steel  is  soft,  having  a  carbon  content  of  not 
over  0.02  per  cent  and  it  will  not  harden  when  sud- 
denly cooled  by  quenching. 

Purpose:  Mild  Steel  is  used  in  the  manufacture  of 
chain;  it  is  rolled  into  sheets  and  strips  for  flanging, 
cupping  and  drawing,  galvanizing  and  corrugating; 
it  is  rolled  into  rods  for  rivets  and  bolts;  it  is  used 
for  electric  welding,  and  also  for  crucible  stock. 

Mechanical  Properties :  The  mechanical  properties 
of  chain  steel  are  as  follows:  It  should  have  a  tensile 
strength  of  from  48,000  to  58,000  lbs.  per  sq.  in.,  a 
yield  point  of  about  one-half  that  of  the  tensile 
strength,  with  an  elongation  in  8  inches  equal  to  a 
percentage  of  1,500,000,  and  a  reduction  of  area  equal 

"tTs" 

to  about  50  per  cent. 

The  mechanical  properties  of  the  flat  black,  gal- 
vanized and  corrugated  galvanized  sheet  steel  should 
be  such  as  to  permit  bending  flat  upon  itself  without 
fracture. 

The  mechanical  properties  of  slabs,  blooms,  billets 
or  bars  for  reforging  should  be,  as  follows:  a  mini- 
mum tensile  strength  of  48,000  lbs.  per  sq.  in.,  and  a 
yield  point  of  at  least  24,000  lbs.  per  sq.  in.  with  an 
elongation  of  at  least  32  per  cent. 

Chemical  properties:  The  chemical  properties  of 
mild  steel  should  be  not  over  0.02  per  cent  carbon, 
0.04  per  cent  phosphorus,  004  per  cent  sulphur  and 
the  manganese  content  from  0.30  per  cent  to  0.50  per 
cent. 

Medium  Steel 

Medium  Steel  is  harder  and  stronger  than  mild  steel 
and  will  appreciably  harden  when  suddenly  cooled  by 
quenching. 

Purpose:  Medium  steel  is  used  in  miscellaneous 
castings  and  forgings  such  as  engine  and  machinery 
forgings,  deck  plates,  floor  plates,  boiler  plates,  struc- 
tural steel  shapes,  rods  for  rivets,  bolts  and  nuts,  etc. 
For  castings  such  as  stern  frames,  rudder  frames,  high 
pressure  steam  piping  and  fittings,  engine  bed  plates, 
etc. 

Mechanical  Properties :  The  mechanical  properties 
of  medium  steel  when  used  in  forgings  are  as  follows: 
It  should  have  a  tensile  strength  of  from  60,000  to 
80,000  lbs.  per  sq.  in.,  a  yield  point  of  from  30,000  to 
45,000  lbs.  per  sq.  in.,  an  elongation  in  two  inches  of 
from  22%  to  30%,  and  a  reduction  in  area  of  about 
40%.  The  test  specimen  should  bend  cold  through 
180°  about  a  diameter  of  1-inch,  without  cracking  on 
the  outside  of  the  bent  portion — the  bending  specimen 
being  rxj/^". 

When  used  in  structural  steel  for  ships  the  tensile 
strength  should  be  from  58,000  to  68,000  pounds  per 
$q.  in.,  having  a  yield  point  of  Yi  the  tensile  strength 
and  an  elongation  in  8  inches  equal  to  a  percentage  of 
1.500,000.    For  material        in  thickness  or  under  it 

"tvsT" 

should  bend  through  180°,  around  a  pin  equal  to  thick- 
ness of  the  specimen,  for  material  over       to  and  in- 


cluding m  thickness,  through  180*  around  a  pin 
equal  1^  times  the  thickness  of  the  specimen.  • ' 

When  used  in  boiler  or  hull  plates  the  mechanical 
properties  should  be  approximatefy  as  follows :  58.000 
to  75.000  lbs.  per  sq.  in.  tensile  strength,  yield  point  Yz 
the  tensile  strengdi,  elongation  22%  'to  25%  m  8  inches 
and  the  ability  to  stand  without  cracking  a  bcn^ng  test 
through  180°  about  an  inner  diameter  equal  to  the 
thickness  of  the  plate. 

When  rolled  into  bars  for  rivets,  bolts  and  nuts, 
the  tensile  strength  should  be  at  least  58,000  lbs.  per 
sq.  in.,  the  yidd  point  30^(60  lbs.  per  sq.  in;  -  and  the 
elongation  28%  in  8  inches.  _ 

Medium  steel  castings  should  have  a  tensile  strength 
of  not  less  than  60,060^  lbs.  per  sq.  in.,  a  yield  point  of 
not  less  than  45%  of  the  tensile  strength,  an  elongation 
in  2  inches  of  at  least  22%,  a  reduction  of  area  of  at 
least  30%  and  the  ability  to  stand  without  cracking  a 
bending  test  through  120°  about  an  inner  diameter  of 
I  inch.  When  cold  rolled  or  cold  drawn  the  tensile 
strength  should  be  at  least  70,000  lbs.  per  sq.  in.  and 
the  yield  point  70%.  of  the  tensile  strength.  Chemical 
Properties  expressed  in  percentages. 

Carbon  Phosphorus  Sulphur 


Max.  Max.  Max. 

Forgings    .40-.60  .04  .045 

Boiler  Plates    .035  .035 

Hull    .05  .05 

Hull  Rivets   .04  .04 

Boiler  Rive.s    .04  .035 

Castings   .06  .06 

Cold  rolled  rods   .06  .06 

Structural  steel  shapes . .  .04  .05 
Hard  Steel 


Hard  steel  is  steel  harder  than  medium  steel  and 
thus  less  ductile.  It  fatigues  more  quickly  under  re- 
peated stresses. 

Purpose:  Hard  steel  is  used  in  forgings  for  ma- 
chinery and  engines;  it  is  rolled  into  plates  and  rods 
and  employed .  in  the  manufacture  of  steel  castings. 

Mechanical  Properties:  The  mechanical  properties 
of  hard  steel  when  used  in  forgings  are  as  follows: 
It  should  have  a  minimum  tensile  strength  of  80,000 
lbs.  per  sq.  in.,  a  minimum  yield  point  of  50,000  lbs.  per 
sq.  in.,  a  minimum  elongation  in  2  inches  of  25% 
a  reduction  of  area  of  45%,  and  the  ability  to  stand 
without  cracking;  a  bending  test  through  180°  about 
an  inner  diameter  of  1  inch. 

When  rolled  into  plates,  it  should  have  a  minimum 
tensile  strength  of  80,000  lbs.  per  sq.  in.,  a  minimum 
elongation  of  8  inches  of  20%.  and  the  ability  to 
stand  without  cracking,  a  cold  bending  test  through 
180°  about  an  inner  diameter  about  twice  the  thick- 
ness of  the  plate. 

When  employed,  in  castings,  it  should  have  a  mini- 
mum tensile  strength  of  80,000  lbs.  per  sq.  in.,  a  yield 
point  of  45%  of  the  tensile  strength,  a  minimum 
elongation  in  2  inches  of  17%  and  the  abiHty  to 
stand  without  cracking,  a  cold  bending  test  through 
90°  about  an  inner  diameter  of  1  inch. 

Alloy  Steels 

Nickel  Steel  usually  contains  about  3%  nickel,  the 
the  addition  of  which  causes  greater  toughness  thus 
increasing  the  percentage  of  elongation. 

Purpose :  Nickel  steel  is  employed  in  the  manufac- 
ture of  forgings  for  shafts  and  shafting,  connecting 
rods,  guns,  etc.,  and  in  steel  castings  where  fjeat 
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strength  and  ductility  are  required.  Chemical  prop- 
erties except  for  the  addition  of  nickel  arc  similar 
to  mild  steel. 

Chrome-Nickel  is  a  nickel  steel  to  which  about  1% 
of  chromium  is  added  as  a  hardening  agent. 

Purpose:  Chrome-Nickel  Steel  is  employed  where 
hardness  and  toughness  are  required  such  as  in  crank 
shafts,  gears,  armor  plate,  etc. 

Mechanical  Properties :  It  resists  repeated  shocks 
and  stresses.  Chrome-nickel  forgings  should  have 
a  minimum  tensile  strength  of  at  least  105,000  lbs.  per 
sq.  in.,  a  minimum  yield  point  of  80,000  lbs.  per  sq.  in., 
an  elongation  in  2  inches  of  20%,  a  reduction  of  area 
of  50%  and  the  ability  to  stand  without  cracking  a 
bending  test  through  180°  about  an  inned  diameter  of 
1  inch. 

Chemical  Properties:  Carbon  contents  should  not  be 
over  .50%,  sulphur  not  over  .04%  and  phosphorus  not 
over  .04%. 

Vanadium  Steel  is  usually  medium  steel  to  which 
vanadium  has  been  added.  Vanadium  acts  as  a  scaven- 
ger and  the  resulting  steel,  although  showing  but  a 
trace  of  vanadium  in  its  chemical  analysis,  is  both 
stronger  and  more  ductile,  especially  if  heat  treated. 
Zirconium  Steel  is  usually  medium  steel  to  which 
Zirconium  is  added.  The  addition  of  Zirconium  in- 
creases the  tensile  strength,  yield  point,  and  percent- 
age of  elongation,  thus  producing  a  steel  more  shock- 
resisting  and  of  higher  ballistic  proof. 

Tool  Steel 

Tool  Steel  is  generally  divided  into  two  types,  name- 
ly: Carbon  tool  steel  and  high  speed  or  alloy  tool 
steels. 

Page  704. 

Carbon  Tool  Steel  relies  primarily  upon  its  carbon 
content  as  its  hardening  agent. 

Purpose:  Carbon  tool  steel  is  used  for  the  manu- 
facture of  hand  tools  such  as  chisels,  hammers,  hatch- 
ets, drills,  etc.  It  is  also  used  for  machine  tools  such 
as  twist  drills,  lathe  cutting  tools,  etc.,  where  high 
speeds  are  not  employed,  in  the  manufacture  of  a  large 
assortment  of  instruments,  and  in  fact  wjiere  mate- 
rial of  great  hardness  and  strength  is  required. 
High  Speed  or  Alloy  Tool  Steels  rely  upon  other 
elements  than  carbon  as  their  hardening  agents. 
These  elements  are  Tungsten,  Chromium,  Molybde- 
num, Cobalt,  etc.  Tungsten  is  by  far  the  most  com- 
mon element  employed  and  it  is  usually  added  to  the 
amount  of  from  8%  to  35%,  depending  upon  the  use 
to  which  the  steel  is  to  be  put.  For  general  purposes 
18%  Tungsten  has  been  found  most  satisfactory. 

Purpose:  Tungsten  tool  steel  is  employed  in  the 
manufacture  of  high  speed  twist  drills  and  other  metal 
cutting  tools  and  will  retain  a  cutting  edge  at  high 
temperatures.  Chromium  is  usually  alloyed  with  Va- 
nadium and  produces  a  tool  steel  exceedingly  tough 
and  that  hardens  readily.  The  chromium  content 
has  much  the  same  eflFect  as  carbon.  This  steel  is 
used  in  the  manufacture  of  the  finer  tools  and  cutlery 
such  as  razors,  etc.  Molybdenum  and  cobalt  are  often 
employed  in  producing  steel  for  the  manufacture  of 
lathe  cutting  tools. 

Page  704. 

Process  Definitions 
Crucible  Steel  is  manufactured  by  the  crucible 
process,  which  consists  of  charging  crucibles  made  of 
high  refractory  materials,   with  known  ingredients 


and  submitting  them  to  a  temperature  sufficiently  high 
to  melt  all  of  the  charge.  This  temperature  is  then 
held  until  the  charge  becomes  homogeneous,  after 
which  the  several  crucible  charges  are  usually  poured 
into  a  ladle  and  from  that  poured  into  ingot  molds  or 
molds  of  special  patterns,  producing  steel  castings.  All 
grades  of  machinery  steel  may  be  made  by  the  crucible 
process  as  well  as  all  grades  of  tool  steel. 
Open  Hearth  Steel  is  produced  in  a  furnace  known 
as  an  open  hearth.  The  open  hearth  furnace  is  a 
reverberator>',  regenerative  furnace,  and  is  usually 
heated  by  producer  or  natural  gas.  The  gas  and  air 
pass  through  a  series  of  heated  checker  work  which 
raises  the  temperature  of  the  gas  and  air  before  they 
enter  the  combustion  chamber  in  which  the  metal  is 
charged.  Open  Hearth  furnaces  are  of  two  types,  de- 
pending upon  the  lining  of  the  bottom.  All  grades 
of  machinery  steel  are  made  by  the  Open  Hearth 
Process  and  also  the  cheaper  grade  of  tool  steel. 
Acid  Open  Hearth  Steel  is  produced  in  an  open 
hearth  furnace,  the  bottom  of  which  is  lined  with 
ganister  or  silica  brick.  The  sulphur  and  phosphorus 
content  of  the  charge  is  not  appreciably  changed  by 
the  acid  open  hearth  process. 

Basic  Open  Hearth  Steel  is  produced  in  an  open 
Hearth  furnace,  the  bottom  of  which  is  lined  with 
magnesite  brick.  Generally  a  layer  or  two  of  chrome 
brick  is  placed  between  the  magnesite  lining  and  the 
silica  brick  sides  to  prevent  chemical  action.  Both 
the  Srulphur  and  phosphorus  content  of  the  charge  may 
'be  appreciably  reduoedvhy>-this  process,  the  amount  of 
reduction  being  dependent  upon  the  temperature  and 
the  length  of  time  employed  for  the  melt. 
Bessemer  Steel  is  produced  by  the  Bessemer  proc- 
ess, which  consists  of  a  large  receptacle  usually  lined 
with  ganister,  the  bottom  of  which  is  provided  with 
holes  through  which  air  is  forced.  The  charge  con- 
sists of  molten  pig  iron  direct  from  the  blast  furnace 
and  the  effect  of  the  current  of  air  passing  through 
the  molten  metal  is  to  burn  out  the  carbon  until  only 
the  required  content  is  remaining.  Only  certain 
grades  of  machinery  steel  are  made  by  this  process. 
Tropenas  Steel  is  produced  in  a  furnace  similar  to 
the  Bessemer  except  the  blast  of  air  enters  through  the 
side  of  the  converter  and  thus  passes  over  the  charge 
instead  of  through  the  charge.  Tropenas  steel  is  em- 
ployed extensively  in  the  production  of  steel  castings. 
Electric  Steel  is  produced  in  a  modified  open 
hearth  furnace;  it  is  not  provided  with  checker  work 
and  is  heated  by  means  of  an  electric  current.  On 
account  of  the  absence  of  gases  which  contain  sulphur, 
which  the  steel  absorbs  at  high  temperature,  and  on 
account  of  the  ease  with  which  the  temperature  may 
be  regulated  in  the  better  designs,  a  superior  grade  of 
steel  may  be  produced  by  this  process.  All  grades  of 
machinery  and  tool  steel  are  produced  by  the  Electric 
Furnace  Process. 

Iron 

Iron  rarely  occurs  in  the  free  state.  It  is  obtained 
by  the  reduction  of  its  ores.  Iron  usually  occurs  as 
oxides  called  Magnetite,  Hematite,  Gothite,  etc.  The 
iron  ore  is  reduced  in  the  blast  furnace  and  the 
product  obtained  is  called  pig  iron. 
Pig  Iron  as  produced  in  the  blast  furnace  con- 
tains 2%  to  45^%  of  carbon  together  with  varying 
percentages  of  Silicon,  Sulphur,  Phosphorus  and 
Manganese.     The  carbon  exists  partly  in  solution, 
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called  hardening  carbon,  and  partly  in  the  graphitic 
state. 

Cast  Iron  is  usually  remelted  pig  iron  and  is  di- 
vided into  two  classes  namely,  grey  and  white. 
Page  704. 

Grey  Cast  Iron  contains  about  one  per  cent,  of 
combined  carbon,  the  remainder  being  graphitic  or 
combined.  Grey  Cast  Iron  is  used  in  the  manufacture 
of  iron  castings  of  all  sizes  and  descriptions  where  no 
further  heat  treatment  is  employed,  such  as  motor 
frames,  engine  frames,  machine  tool  frames  and  beds, 
steam  and  gas  engines,  cylinders  and  valve  chests, 
cylinder  liners  and  piping,  etc. 

Mechanical  Properties :  The  mechanical  properties  of 
grey  cast  iron  are  as  follows:  It  should  have  a  mini- 
mum tensile  strength  of  20,000  lbs.  per  sq.  in.  A  test 
bar  one  inch  square,  loaded  at  the  middle  and  resting 
on  supports  one  foot  apart  should  not  break  under  a 
transverse  load  of  less  than  2,200  lbs.  The  hardness  of 
grey  iron  is  controlled  by  the  silicon  and  manganese 
contents. 

White  Cast  Iron  is  exceedingly  hard,  practically 
all  the  carbon  content  existing  in  the  combined  form. 
It  is  used  where  great  hardness  is  desired  and  where  a 
shock  resisting  material  is  not  required.  White  cast 
iron  is  often  heat  treated  in  such  a  manner  as  to 
change  its  combined  carbon  to  graphitic  carbon.  This 
process  is  called  malleabilizing. 

Malleable  Iron  Castings  are  produced  by  submit- 
ting white  cast  iron  castings  properly  packed  to  a  high 
temperature  for  a  long  period  of  time.  Often  these 
castings  are  packed  in  a  carbon  absorbing  material 
such  as  mill  scale,  producing  white  heart  malleable 
castings. 

Purpose:  Malleable  iron  is  employed  in  the  manu- 
facture of  pipe  fittings  and  miscellaneous  small  cast- 
ings subjected  to  shock  but  where  great  strength  is  not 
required. 

Mechanical  Properties:  The  mechanical  properties 
of  malleable  iron  are  as  follows:  It  should  have  a 
tensile  strength  of  at  least  36,000  lbs.  per  sq.  in.,  an 
elongation  in  2  inches  of  at  least  3%  and  a  test  bar 
one  inch  square,  loaded  at  the  middle  and  resting  on 
supports  one  foot  apart,  should  not  break  under  a 
transverse  load  of  less  than  3,000  lbs.  The  deflection 
of  this  bar  should  not  be  less  than  ^  inch  before 
rupture  occurs. 

Chemical  Properties:  The  chemical  properties  of 
malleable  iron  should  be  not  over  .08%  sulphur  and 
not  over  0.225%  phosphorus. 

Wrought  Iron  is  nearly  pure  iron,  containing  less 
than  .03%  carbon.  It  is  produced  by  reducing  the 
carbon  content  of  pig  iron  by  burning  out,  as  in  puddle 
iron,  or  by  employing  burning  charcoal,  as  in  the 
sinking  process,  the  latter  producing  charcoal  iron.  The 
various  processes  of  manufacture  of  wrought  iron  are 
often  referred  to  as  follows: 

(a)  Puddling,  (b)  bushelling,  (c)  faggoting,  (d) 
bushelled  steel,  (e)  muck  bar,  (f)  common  iron,  (g) 
merchant  bar  iron,  (h)  refined  bar  iron,  (i)  double 
refined  iron,  and  (j)  bushelled  steel  bars. 

(a)  Puddling  is  the  operation  of  boiling  pig  iron 
in  a  reverberating  furnace,  thus  oxidizing  and  remov- 
ing most  of  the  silicon,  carbon,  manganese  and  phos- 
phorus. The  process  is  continued  until  the  charge  be- 
comes a  pasty  mass  when  it  is  removed  and  rolled 
through  squeezing  rolls  and  finally  rolled  into  "muck 
bar." 


(b)  Bushelling  is  similar  to  the  above  process  ex- 
cept that  the  charge  consists  of  scrap  iron  and  steel 
instead  of  pig  iron.  The  resulting  product  is  inferior 
and  is  called  "merchant  bar." 

(c)  Faggoting  is  the  process  of  forming  a  box  of 
muck  bar  and  filling  the  same  with  small  pieces  of 
scrap  iron  and  steel,  then  heating  to  a  welding  tem- 
perature and  rolling  into  bars. 

(d)  Bushelled  steel  is  a  process  similar  to  puddling 
except  that  the  charge  is  made  up  entirely  of  small 
steel  scrap.  The  product  is  similar  to  that  produced 
by  bushelling. 

(e)  Muck  Bar  (See  Puddling). 

(f)  Common  iron  is  produced  by  re-rolling  steel 
and  iron  scrap  together. 

(g)  Merchant  Bar  (See  Bushelling). 

(h)  Refined  Bar  Iron  is  produced  from  first  class 
muck  bars  piled  or  from  muck  bars  and  wrought  iron 
scrap. 

(i)  Double  Refined  Iron  is  produced  from  piled 
Refined  Iron  Bars  box  piled  or  slab  piled. 

(j)  Bushelled  Steel  Bars  (See  Bushelled  Steel). 
The  bars  are  unfinished. 

Purpose :  Wrought  Iron  is  used  for  the  manufacture 
of  chain,  bolts  and  nuts  and  in  the  manufacture  of 
various  articles  where  great  toughness  and  dependa- 
bility are  required. 

Mechanical  Properties.  Wrought  iron  is  extremely 
ductile,  soft  and  shock  resistive.  Due  to  its  method  of 
manufacture  it  contains  slag  in  streaks  and  when 
broken  it  has  a  fibrous  appearance.  The  tensile 
strength  should  be  at  least  45,000  lbs.  per  sq.  in.,  yield 
point  at  least  ^  of  the  tensile  strength,  an  elongation 
in  8  inches  at  least  25%  with  a  reduction  of  area  of 
at  least  40%,  and  the  ability  to  stand  without  cracking, 
a  cold  bending  test  through  180°  about  a  diameter 
equal  to  the  thickness  of  the  rods  or  flats.  An  addi- 
tional test  known  as  the  nick  test  is  usually  applied. 
This  consists  in  nicking  the  bar  approximately  20% 
of  its  thickness,  and  bending  it  back  through  180°.  It 
must  then  show  a  long,  clean,  silky  fibre,  free  from 
slag  or  dirt,  or  any  coarse  crystalline  spots. 

Corrosion  of  Iron  and  Steel 

There  are  three  popular  theories  upon  which  cor- 
rosion is  based,  namely: 

(a)  The  Carbonic  Acid  theory. 

(b)  The  Hydrogen  Peroxide  theory. 

(c)  The  Electrolytic  theory. 

(a)  These  supporting  the  carbonic  acid  theory 
claim  corrosion  of  iron  and  steel  due  to  the  presence 
in  the  air  or  water  (»f  carbonic  acid,  which  attacks  the 
iron,  forming  iron  carbonate  (Fe  COa),  liberating  hy- 
drogen, which  in  turn  combines  with  oxygen.  The 
formula  proposed  is  similar  to  the  following: 

2  Fe  +  2C0,  +  2H,0  =  2Fe  CO,  -f  4H. 

4  H  +  2FeC0,  -f  30  =  Fe,0,  -f  2CO,  +  2H,0. 
It  may  be  noted  that  CO,  ion  as  soon  as  liberated  as 
indicated  in  the  last  equation  again  attacks  the  iron 
and  the  rusting  continues. 

(b)  The  Hydrogen  Peroxide  theory  is  based  on  the 
belief  that  iron  and  water  react  to  form  ferrous  oxide 
and  hydrogen  dioxide;  these  then  unite  and  form 
ferric  hydroxide;  hydrogen  peroxide  is  left  which 
again  attacks  the  pure  iron  and  ferric  hydroxide  is 
again  formed. 

(c)  The  electrolytic  theory  is  the  most  widely  ac- 
cepted and  is  considered  due  to  the  galvanic  action, 
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caused  by  the  impurities  existing  in  all  steel  and  iron 
as  well  as  parts  of  the  mass  being  under  internal 
stresses.  In  the  case  of  iron  particularly  free  from 
impurities  the  above  is  true  on  account  of  the  tendency 
of  metals  to  pass  into  solution  in  the  ionic  form. 
Wheii  metal  passes  into  solution  it  assumes  a  positive 
charge  of  electricity  and  leaves  the  remaining  metal 
negatively  charged.  Hydrogen  ions  then  leave  the 
^solution,  in  order  to  maintain  electrostatic  equilibrium, 
and  charge  the  metal  positively;  this  leaves  the  solu- 
tion negatively  charged.  The  result  of  this  action  is 
an  electrolytic  current  which  is  carried  from  one  point 
on  the  iron  to  the  solution  by  the  iron  ions  and  from 
the  solution  to  the  iron  by  the  hydrogen  ions. 

As  soon  as  the  iron  enters  the  solution  it  is  attacked 
by  the  friec  oxygen  and  iron  oxide  is  formed.  It  is 
claimed  that  an  impurity  will  give  rise  to  a  positive 
annulus  if  it  is  negative  to  the  iron  surrounding  it 
and  cause  the  iron  to  go  into  solution.  Iron  or  steel 
corrode  more  rapidly  in  damp  air  than  when  immersed 
in  pure  water. 

Many  experiments  have  been  conducted  in  the  at- 
tempt to  establish  the  relative  merits  of  wrought  iron 
and  steel  with  respect  to  their  susceptibility  to  cor- 
rosion. The  latest  results  indicate  that  a  steel  of  good 
quality  resists  corrosion  better  than  wrought  iron.  The 
popular  belief  is  that  wrought  iron  resists  corrosion 
better  than  steel  and  is  probably  based  on  the  fact  that 
wrought  iron  of  good  quality  was  produced  before 
steel  of  a  like  quality.  Cold  worked  steel  rusts  more 
quickly  than  annealed  steel.  Hardened  steel  resists 
rust  better  than  untreated  steel. 

Steel  Clad  Wire  Rope.    See  Rope,  Wire,  Steel  Clad 

Steep  Tub.  A  wood  or  galvanized  iron  receptacle  for 
steeping  salted  provisions  and  vegetables  in  water 
previous  to  cooking. 

Steerage.  The  least  desirable  portions  of  a  vessel  as 
to  accommodations  for  passengers  and  occupied  by 
those  paying  the  very  lowest  fare. 

Steerage-Way.  A  term  applied  when  a  vessel  has  suffi- 
cient motion  to  maneuver  by  the  aid  of  her  rudder. 

Steering  Chain  or  Ropes.  A  term  applied  to  the  chains 
or  ropes  transmitting  motion  from  the  steering  wheel 
or  engine  to  the  rudder  stock. 

Steering  Column.  A  pedestal,  usually  a  casting,  sup- 
porting the  steering  wheel ;  and,  where  shafting  is 
used  for  steering  control,  the  brass  mitre  gears  at- 
tached to  the  steering  wheel  and  leads.  An  indicator 
is  usually  fitted  on  too  of  the  column  to  show  the 
angle  of  the  rudder. 

Steering  Engine.  A  steam,  electric  or  hydraulic  power 
machine  used  for  turning  the  rudder  and  having  its 
valves  or  operating  gear  actuated  by  leads  from  the 
pilot  house. 

Page  851,  861,  862.  863. 

Steering  Engine,  Chain  Drum.    -\  term  applied  to  a 
cylindrical  drum  on  the  steering  engine  having  spiral 
grooves  to  take  the  steering  chain. 
Page  851 

Steering  Engine  Foundation.  A  term  applied  to  a  seat- 
ing prepared  for  a  steering  engine.    This  seating  may 
be  built  up  from  the  deck  or  the  deck  may  be  rein- 
forced by  thicker  or  extra  plates  and  shapes. 
Page  532. 

Steering  Gear.    A  term  applied  to  the  steering  wheels, 


leads,  steering  engine  and  fittings  by  which  the  rudder 
is  turned. 
Pages  851,  865,  866,  1084. 

The  American  Bureau  of  Shipping  requires  that 

all  Vessels  are  to  be  provided  with  efficient  steer- 
ing gear  operating  a  tiller  or  quadrant  on  rudder, 
and  efficient  relieving  tackle.  It  is  strongly  recom- 
mended that  the  after  steering  gear  be  under 
cover  in  all  Ocean-going  Vessels.  Where  steam  gears 
are  used  there  must  also  be  entirely  independent  ar- 
rangements for  steering  by  hand  or  other  power, 
efficient  brakes  or  other  satisfactory  means  for  steady- 
ing the  rudder  in  the  event  of  a  break-down  neces- 
sitating a  change  of  gear,  and  satisfactory  arrange- 
ments for  stopping  the  gear  before  the  rudder  stops 
take  effect.  The  radius  of  the  tiller  or  quadrant 
should  not  be  less  than  7  times  the  diameter  of  the 
rudder  stock,  the  depth  of  boss  and  breadth  of  the 
arm  should  be  equal  to  the  diameter  of  the  stock,  and 
the  thickness  of  the  arm  should  not  be  less  than  half 
its  breadth;  in  quadrants  having  two  arms  these  may 
each  be  85  per  cent,  of  the  breadth  and  thickness  re- 
spectively required  for  a  single  arm,  with  three  arms 
they  may  be  each  77  per  cent,  and  with  four  arms  70 
per  cent,  of  the  single  arm.  The  diameter  of  the 
steering  chains  with  the  above  radius  of  quadrant 
should  be  at  least  .145,  and  the  rods  .175  of  the  di- 
ameter of  the  rudder  stock.  Leading  block  sheaves 
should  be  of  large  size,  say  twice  the  diameter 
of  the  rudder  stock,  with  pins  about  three  times  the 
area  of  the  steering  chains;  these  blocks  should  be 
placed  so  as  to  provide  as  fair  a  lead  to  the  quadrant 
as  possible,  to  the  avoidance  of  sharp  angles.  All 
steering  chains  to  be  of  special  quality  and  tested  in 
accordance  with  the  Bureau's  rules. 
Steering  Leads.  A  term  applied  to  the  shafting,  ropes 
or  chains  transmitting  motion  from  the  steering  wheel 
to  the  rudder  stock. 
Steering  Wheel.  A  term  applied  to  a  wheel  in  which 
the  spokes  are  continued  through  the  rim  for  a  dis- 
tance sufficient  to  provide  a  good  grasp  for  the  hands 
and  which  is  used  for  actuating  the  steering  engine  or 
the  rudder  through  its  leads.  Where  there  arc  rope 
leads  a  drum  is  fitted  to  the  hub  of  the  wheel  upon 
which  the  ends  of  the  steering  rope  are  wound  and 
when  the  leads  consist  of  shafting,  gears  transmit  the 
motion  from  the  axis  of  the  wheel. 

In  vessels  that  are  not  provided  with  a  steering  en- 
gine, this  wheel  usually  has  a  diameter  of  about  five 
or  six  feet  to  provide  leverage  which  is  supplemented 
by  gears  or  purchases  in  the  steering  leads. 

Large  wheels,  sometimes  single,  but  usually  two  or 
more  in  tandem  are  also  fitted  as  an  auxiliary  hand 
steering  gear  at  or  near  the  steering  engine  and  some- 
times on  the  deck  above  it. 

Where  steering  engines  are  used  the  steering  wheels 
in  the  pilot  house  and  on  the  navigating  bridge  arc 
usually  of  small  diameter  and  may  be  of  wood  or 
metal.  As  their  function  is  limited  to  operating  the 
steering  engine  no  great  leverage  is  required. 

Pages  865,  1084. 
Stecromotor.  The  steeromotor  is  a  complete  applica- 
tion of  electricity  to  the  handling  of  the  rudder.  The 
steam  steering  engine  is  not  employed.  The  use  of  the 
steeromotor  is  particularly  adaptable  to  boats  having 
electric  generators  and  for  the  motor  ship  where  it  is 
undesirable  to  maintain  a  high  pressure  steam  boiler 
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for  the  sole  purpose  of  operating  steam  steering  gear. 

The  operation  of  the  steeromotor  is  almost  exactly 
that  of  the  electric  telemotor  except  that  the  motor 
employed  is  of  sufficient  size  to  take  the  place  of  the 
steam  steering  engine.  The  advantage  in  the  use  of  the 
steeromotor  is  to  simplify  by  eliminating  the  steam 
steering  engine,  to  eliminate  a  long  line  of  steam  pipe 
with  its  consequent  condensation,  to  obtain  instant  and 
absolutely  accurate  response  and  where  storage  bat- 
teries are  employed  on  the  boat  to  make  it  possible  to 
steer  the  vessel  when  its  motive  power  is  not  in 
operation. 

The  steeromotor  is  directly  connected  by  gears  to 
the  screw  gear  of  the  vessel  rudder.  A  movement 
of  the  controller  handle  in  the  pilot  house  to  either 
port  or  starboard  completes  one  of  a  number  of  elec- 
trical circuits  and  closing  a  relay  in  the  engine  room. 
The  closing  of  this  relay  completes  another  circuit 
from  the  main  generator  of  the  boat  to  the  motor  of 
the  steeromotor  through  a  five  step  accelerator.  A 
follow-up  is  connected  to  the  motor  through  a  train  of 
gears  and  as  the  motor  turns  the  follow-up  moves  until 
a  position  is  reached  that  corresponds  to  the  position 
of  the  controller  in  the  pilot  house.  When  this  posi- 
tion is  reached  the  circuit  from  the  controller  to  the 
follow-up  is  opened  and  releases  the  relay  which  opens 
the  main  circuit  to  the  motor  and  also  applies  a 
dynamic  brake  bringing  the  steeromotor  to  rest  imme- 
diately and  positively  at  the  desired  point. 

The  follow-up  performs  automatically  the  operation 
of  opening  or  closing  the  relays  that  control  the  move- 
ment of  the  steeromotor  to  port  or  starboard.  No  re- 
versing switch  is  required  in  the  wheel  house,  and  over- 
travels  and  limit  controls  are  incorporated  in  the 
follow  up.  An  overload  relay  with  alarm  signal  is 
provided  to  give  notice  if  a  short-circuit  or  other  ac- 
cident should  open  the  main  circuit.  No  rudder  in- 
dicator is  used  with  the  steeromotor  as  the  position  of 
the  controller  handle  is  always  a  positive  indication 
of  the  relative  position  of  the  rudder. 

Pages  867,  1084. 
Stem,  Stem  Post.  The  bow  frame  forming  the  apex  of 
the  triangular  intersection  of  the  forward  sides  of  a 
ship.  It  is  rigidly  connected  at  the  lower  end  to  the 
keel.  In  wood  ships  the  main  piece  of  the  bow  frame 
is  called  the  stem. 

Page  485. 

Stem  Cap.   A  small  plate  on  top  of  a  stempost. 
Stem  Deadwood.   See  Deadwood,  Stem. 
Stem  Piece.  A  filling  piece  fitted  between  the  stem  and 
knight  heads. 

Stem  Plate.  A  plate  fitted  inside  the  stem  on  composite 
ships  for  strength  and  fastening  purposes. 

Stemaon.  A  knee  shaped  piece  joining  the  forward  end 
of  the  keelson  to  the  apron. 

Stephenson  Link.  Also  Drag  Link.  A  mechanism  de- 
signed to  assist  in  reversing  a  reciprocating  engine  by 
means  of  regulating  the  distribution  of  the  steam  in 
the  cylinder. 

In  consists  essentially  of  a  curved  slotted  link  of 
radius  equal  to  the  length  of  the  eccentric  rods  and 
to  the  ends  of  which  these  attach.  In  the  link  slot  a 
carefully  fitted  block  works.  To  this  block,  the  end 
of  the  valve  rod  attaches.  The  manipulation  of  the 
link  position  by  means  of  the  reversing  rod  determines 
the  relative  influence  of  the  two  eccentrics  upon  the 
travel  and  position  of  the  steam  valve. 


Step,  Mast.  See  Mast  Step. 

Steps.  See  Treads  and  Treads,  Safety. 

Steps,  Safety.  See  Safety  Steps. 

Stern.   The  after  end  of  a  vessel;  the  farthest  distant 
part  from  the  bow. 

Stem  Frame.  A  heavy  casting  or  forging  for  the  pur- 
pose of  supporting  the  rudder  and  the  propeller  shaft 
in  single  screw  vessels.  It  also  serves  as  a  frame  for 
rigidly  connecting  the  converging  sides  of  the  ship  at 
the  stern. 
Pages  499,  897,  899. 

The  American  Bureau  of  Shipping  states  that 
Stern  Posts  and  Stern  Frames  may  be  forged 
from  unmixed  scrap  iron  or  scrap  steel;  they  may  be 
steel  castings  or  welded  ingot  steel  forgings  which 
comply  with  the  following  requirements.  'Plans  of 
stern  posts  and  stern  frames  are  to  be  submitted  to 
the  Bureau  for  approval. 

Welded  Steel  Forgings  may  be  made  from  especially 
Soft  Open  Hearth  Ingot  Steel;  such  forgings  are  to 
have  a  tensile  strength  between  the  limits  of  49,000 
and  56,000  lbs.  and  the  elongations  are  not  to  be  less 
than  35  per  cent,  at  49,000  lbs.  nor  32  per  cent,  at 
56,000  lbs. 

Steel  Castings. — Where  steel  castings  are  intended 
to  be  used  instead  of  forgings,  every  care  is  to  be 
taken  to  avoid  abrupt  changes  in  sectional  area;  each 
casting  must  be  thoroughly  annealed  and  subjected  to 
percussive  and  hammering  tests,  as  well  as  tests  for 
tensile  strength  and  ductility.  The  castings  are  to  be 
made  by  the  "Open  Hearth"  process,  and  are  to  be 
accurately  molded  and  free  from  defects.  The  mate- 
rial is  to  have  a  tensile  strength  of  not  less  than 
58,000  lbs.  and  not  exceeding  78,400  lbs.  per  square 
inch,  with  a  corresponding  elongation  var>-ing  from  20 
per  cent,  with  58,000  lbs.  to  15  per  cent,  with  78,400 
lbs.,  measured  on  test  specimens  of  which  the  length 
between  the  gage  points  is  not  less  than  3^  times 
the  diameter  and  the  sectional  area  not  less  than  J4 
square  inch. 

The  specimens  for  testing  must  have  formed  part 
of  the  actual  casting  submitted  for  approval,  sub- 
jected to  similar  and  simultaneous  annealing,  and  are 
not  to  be  detached  from  the  casting  until  after  the 
annealing  is  completed  nor  until  they  have  been 
stamped  by  the  Surveyor.  The  piece  for  ductility  test 
should  not  be  less  than  1"  by  with  edges  rounded 
to  a  radius  of  1/16",  and  must  stand  being  bent  cold 
through  an  angle  of  120**,  over  a  radius  of  1",  without 
any  appearance  of  fracture. 

Castings  of  stern  frames,  posts,  single  plate  rudder 
frames,  brackets  and  quadrants,  are  to  be  raised  to  a 
height  of  6  to  10  feet,  according  to  the  character  and 
form  of  the  castings,  and  dropped  bodily  on  to  a 
hard  surface,  holes  being  prepared  to  receive  bosses 
or  similar  projections.  When  large  stern  frames  are 
cast  in  one  piece,  they  may  be  dropped  through  an 
angle  of  45  degrees  instead  of  being  lifted  bodily. 
Castings  of  a  complex  design  may,  at  the  discretion 
of  the  Surveyor,  be  exempted  from  the  drop  test,  and 
where  the  material  is  thin  the  limits  of  elongation 
may  be  reduced  by  5  per  cent.  All  castings  are  to  be 
slung  clear  of  the  ground,  and  well  hammered  all 
over  with  a  heavy  sledge  hammer  to  test  the  soundness 
of  the  material.  All  steel  castings  which  have  satis- 
factorily passed  the  requirements  are  to  be  clearly 
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stamped  A.  B.  and  with  the  identification  marks  fur- 
nished by  the  Surveyor. 

In  the  event  of  any  casting  proving  unsatisfactory 
or  defective  in  the  course  of  preparation  or  fitting 
in  the  ship,  such  casting  shall  be  rejected  irrespective 
of  any  previous  certificate  of  satisfactory  testing. 
Stem  Light.  See  Light,  Stern^ 

Stem  Molding.  A  term  applied  to  the  half  rounds,  bat- 
tens or  ornamental  work  fitted  around  the  stern  of  a 
vessel. 

Stem  Pipe.  A  round  or  oval  casting  or  frame  inserted 
in  the  bulwark  plating  at  the  stern  of  a  vessel  through 
which  mooring  hawsers  or  warps  are  passed. 

Stem  Plating.   See  Plating,  Stern. 

Stem  Port.  See  Port,  Stern. 

Stem  Post.  The  main  vertical  post  in  a  stern  frame 
upon  which  the  rudder  is  hung. 

Stem  Post,  False  or  Inner.  A  piece  of  reinforcing  tim- 
ber bolted  to  the  stern  post. 

Stem  Post  Plate.  A  plate  fitted  on  the  inside  of  the 
stern  post  in  composite  ships  for  strength  and  fastehing 
purposes. 

Stem  Rope.   See  Rope,  Stern. 

Stem  Sheets.  The  seat  in  the  after  part  of  a  boat  be- 
tween the  thwart  and  the  coxswain's  box. 

Stem  Timbers.  See  Timbers,  Stern. 

Stem  Tube.  The  bearing  supporting  the  propeller 
shaft  where  it  emerges  from  the  ship.  It  consists  of  a 
hollow  cast  iron  or  steel  cylinder  fitted  with  brass 
bushings,  which  in  turn  are  lined  with  a  lignum  vitae 
or  white  metal  bearing  surfaces  upon  which  the  pro- 
peller shaft  enclosed  in  a  brass  sleeve  rotates. 

In  single  screw  vessels  the  stern  post  is  bossed  out 
and  bored  to  take  the  stern  tube  which  projects  far 
enough  aft  of  the  post  to  take  a  large  flat  nut.  The 
forward  end  of  the  stern  tube  is  connected  by  a  flange 
to  the  after  peak  bulkhead,  which  in  conjunction  with 
a  stuffing  box  fitted  around  the  shaft,  makes  a  water- 
tight joint  at  this  point. 

Water  can  enter  the  stern  tube  from  the  after  end 
through  grooves  in  the  lignum  vitae  or  white  metal 
bearings  and  has  been  found  to  be  a  suitable  lubricant 
when  it  is  not  mixed  with  sand  or  mud. 

The  stern  tube  in  single  screw  vessels  takes  the 
heavy  weight  of  the  propeller  and  must  also  withstand 
the  side  thrust  caused  when  blades  are  broken  off  or 
come  out  of  water.  In  twin  screw  vessels  there  is 
generally  a  strut  or  bracket  aft  of  the  tube  to  support 
the  screw. 

In  .twin  screw  vessels  the  stern  tubes  are  supported 
by  the  side  framing  and  a  bulkhead  worked  at  the  for- 
ward end  of  the  tube.  On  account  of  the  angle  they 
make  with  the  shell  plating  the  tubes  are  generally 
longer  than  in  single  screw  vessels. 

Pages  530,  531. 

Stern  Tube  Bearing.  A  common  bearing  surface  for 
stern  tubes  consists  of  lignum  vitae  blocks  or  strips. 
Water  gains  access  to  the  stem  tube  through  the 
grooves  in  the  bearing  and  on  account  of  the  hard  oily 
nature  of  lignum  vitae  it  forms  a  satisfactory  lubricant. 

Where  the  water  is  sandy  or  muddy  a  bearing  sur- 
face of  white  metal  will  be  found  more  satisfactory. 
Pages  530,  531. 

Stem  Tube  Bushing.  A  hollow  brass  cylinder  with  an 
outside  diameter  equal  to  the  inside  diameter  of  the 
stern  tube.  There  are  usually  two  bushings,  one  of 
which  is  inserted  in  the  after  end  and  the  other  in  the 


forward  end  of  the  stern  tube.  A  flange  is  cast  on 
one  end  of  the  after  bushing  which  shoulders  up 
against  the  outboard  end  of  the  stem  tube  and  is 
fastened  to  it  by  tap  bolts.  The  forward  bushing  has 
no  flange  but  is  feather  keyed  to  the  stern  tube  to 
keep  it  from  turning  with  the  shaft.  The  inboard  end 
of  the  forward  bushing  serves  as  a  shoulder  for  the 
packing  in  the  stuffing  box. 
Pages  530.  531.  891. 

Stem  Tube  End  Plate.  A  flat  ring  having  its  inside 
diameter  about  an  inch  less  than  the  inside  diameter 
of  the  after  bushing.  It  is  tap  bolted  to  the  flange  of 
the  after  bushing  and  serves  the  purpose  of  holding 
the  lignum  vitae  bearing  strips  from  slipping  out. 
Pages  530,  531. 

Stem  Tube  Gland.  A  term  applied  to  a  short  hollow 
cylindrical  casting  having  a  flange  on  one  end  and 
used  for  compressing  the  packing  in  the  stuffing  box. 
The  compression  is  obtained  by  stud  bolts  inserted  in 
the  forward  end  of  the  stern  tube  and  passing  through 
holes  bored  in  the  flange  of  the  gland.  The  gland  on 
a  stern  tube  is  usually  made  in  halves  so  that  it  can 
be  removed  easily. 
Pages  530,  531. 

Stern  Tube  Retaining  Strip.  A  strip  of  metal  of  trape- 
zoidal wedge  shaped  section,  riveted  or  screwed  to  the 
inner  surface  of  a  stern  tube  bushing  for  the  purpose 
of  holding  the  lignum  vitae  bearing  strips  from  falling 
out. 

Pages  530,  531. 
Stem  Tube  Ring  Nut.  A  term  applied  to  a  large  flat 
nut  that  is  screwed  onto  the  after  end  of  the  stern 
tube  which  projects  a  short  distance  aft  of  the  stern 
post.  The  stern  tube  is  shouldered  at  the  forward  end 
of  the  post  so  that  when  the  ring  nut  is  tightened  up 
the  tube  can  not  move  forward  or  aft. 

Page  530. 

Stem  Tube  Stuffing  Box.  A  term  applied  to  the  recep- 
tacle for  packing  around  the  propeller  shaft  in  the 
forward  end  of  the  stern  tube. 
Pages  530,  531. 

Stern  WheeL  A  paddle  wheel  located  at  the  vessel's 
stern  and  used  for  her  propulsion. 

Stem  Wheel  Steamer.  A  steam  vessel  driven  by  a 
paddle  wheel  located  at  the  stem. 

Stemson.  A  knee  connecting  the  after  end  of  the  keel- 
son with  the  stern  post.  Used  in  wood  ships. 

Stiff,  Stiffness.  The  tendency  of  a  vessel  to  remain  in 
the  upright  position  or  a  measure  of  the  rapidity  with 
which  she  returns  to  this  position  when  inclined  by  any 
external  force.  The  degree  of  stiffness  is  directly 
affected  by  the  value  of  the  vessel's  metacentric  height. 

Stiffeners,  Bulkhead.   See  Bulkhead  Stiffeners. 

Stiles,  Window  Frame.  The  vertical  sides  of  the  frame. 

Stirmps.  Short  ropes  suspended  from  the  jackstay  on 
a'  yard,  having  eyes  spliced  into  the  lower  ends  through 
which  the  foot  rope  reeves. 

Stock,  Rudder.   See  Rudder  Stock. 

Stocks.  A  term  applied  to  the  keel,  blocks,  bilge  blocks, 
and  timbers  upon  which  a  vessel  is  constructed. 

Stokehold.  That  portion  of  the  ship's  boiler  room  from 
which  the  fires  are  fed  and  cleaned. 

Stokehold  Ventilator.  A  ventilator  supplying  air  to  the 
stokehold  or  fire  room.  If  forced  draft  is  supplied  on 
the  closed  stokehold  system  the  ventilator  supplies 
air  to  the  forced  draft  blowers,  the  quantity  of  ahr 
being  that  required  for  combustion  in  the  boilers. 
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Stoker.  An  automatic  gear  for  feeding  coal  to  the 
fires  in  a  boiler. 

The  overfeed  type  consists  of  grates  inclined  toward 
the  rear  of  the  furnace.  Coal  is  fed  through  hoppers 
on  the  front  end  of  the  furnace  and  is  worked  back 
by  an  up  and  down  motion  of  the  grates. 

The  underfeed  type  is  fed  from  underneath  on  to 
horizontal  or  inclined  grates  and  the  green  coal  is  in 
this  way  placed  below  the  coked  and  burning  fuel. 

The  traveling  grs^te  type  consists  of  short  sections 
made  into  an  endless  grate  and  running  over  sprockets 
placed  at  the  front  and  rear  ends  of  the  furnace. 

Although  called  automatic  they  require  expert  at- 
tention and  unless  the  coal  and  ashes  are  also  auto^ 
matically  handled  in  their  transit  to  the  hoppers  and 
from  the  ash  pit  respectively,  the  economy  of  their 
use  on  ship  board  is  somewhat  doubtful. 

Also  a  term  applied  to  a  fireman. 
Stokers.    Members  of  a  ship's  boiler  room  force  who 

attend  to  the  fires  in  the  boiler  furnaces. 
Stool,  Pipe.    A  term  applied  to  small  castings  or  fit- 
tings supporting  piping.    The  small  castings  support- 
ing the  deck  piping  to  capstans,  winches  and  windlass 
are  examples. 
Stools,  Shaft   See  Shaft  Stools. 

Stop  Bead.  A  thin  and  narrow  piece  of  wood  fitted 
around  a  door  or  window  frame  for  the  purpose  of 
holding  them  in  place  when  they  are  closed. 

Stop  Valve.   See  Valve,  Stop. 

Stop  Water.  A  wood  plug  driven  through  a  scarph 
joint  to  stop  water  from  leaking  into  the  ship.  The 
term  is  also  applied  to  pieces  of  canvas  soaked  in  oils, 
red  lead,  etc.,  placed  between  the  faying  surfaces  of 
plates  and  shapes  where  water  or  oil  is  apt  to  work 
its  way  through. 

Stopper  Chain.  See  Chain  Stopper. 

Stops,  Rudder.  See  Rudder  Stops. 

Storage  Battery.   See  Battery,  Electric  Storage. 

Store  Rooms.  Any  space  or  compartment  in  which  are 
stowed  the  stores  and  supplies  that  are  used  aboard 
the  ship. 
Page  683. 

Storm  Valve.  See  Valve,  Storm. 

Stow.  To  pack  Hway,  to  lash  in  place,  or  to  otherwise 
secure  in  position  lor  a  sea  voyage. 

Stowage.  The  proper  distribution  and  securing  of 
cargo  in  a  vessel  so  as  to  avoid  damage  to  either  cargo 
or  vessel  by  the  shifting  of  cargo  or  by  the  undesirable 
conditions  of  trim  and  stability  resulting  from  such  a 
shift 

Stowage,  Boat.   See  Boat  Stowage. 

Straightening  Rolls.    See  Rolls,  Mangle. 

Strain.   The  measure  of  the  alteration  of  form  which 

a  solid  body  undergoes  when  under  the  influence  of  a 

given  stress. 

Strainer,  Fuel  OiL   A  strainer  located  in  the  pipe  line 
to  the  oil  pump  to  prevent  refuse  from  reaching  and 
clogging  the  pump. 
Pages  962,  989. 
Strainer,  Macomb.  A  type  of  strainer  located  in  a  pipe 
line  near  a  pump  to  prevent  refuse  from  reaching 
and  clogging  the  pump. 
Page  607. 

Strainer,  Strum.  A  strainer  fitted  on  a  strum  box 
where  box  and  strainer  are  separate  fittings.  The 
strainer  usually  consists  of  a  perforated  plate  or 


sometimes  a  bell-shaped  casting  with  projecting  lugs 
to  permit  flow  of  water  under  the  edge  of  the  bell. 
Page  606. 

Strake.  A  term  applied  to  a  continuous  row  or  range 
of  plates.  The  strakes  of  shell  plating  are  usually 
lettered,  starting  with  A  at  the  bottom  row. 

Strake,  Bilge.  A  term  applied  to  a  strake  of  outside 
plating  running  in  the  way  of  the  bilge. 

Strake,  Bottom.  Any  strake  of  plating  on  the  bottom 
of  a  ship  that  lays  between  the  garboard  and  bilge 
strakes. 

Strake,  Doubling.  A  term  applied  to  a  strake  made  up 
of  two  thicknesses  of  plates.  Also  to  the  extra  range 
of  plates  fitted  in  conjunction  with  the  regular  strake. 
The  sheer  strake  and  topside  plate  are  often  doubled 
amidship  for  extra  strength. 

Strake,  Drop.  A  term  applied  to  a  strake  that  is  ter- 
minated before  it  reaches  the  bow  or  stern.  The 
number  of  strakes  dropped  depends  on  the  reduction 
of  girth  between  the  midship  section  and  the  ends. 

Strake,  Garboard.  The  strake  of  shell  plating  adjacent 
to  the  keel.  This  row  of  plates  act  in  conjunction 
with  the  keel  and  are  made  heavier  than  the  other 
bottom  plates. 

Strake,  Inner.  A  term  applied  to  the  inner  strake  of 
an  in  and  out  system  of  shell  plating.  The  strakes 
adjacent  to  the  molded  frame  line. 

Strake,  Limber.  A  term  applied  to  the  inside  strake 
nearest  the  keelson  in  wood  ships. 

Strake,  Outside.  A  term  applied  to  the  outer  strake  of 
an  in  and  out  system  of  shell  plating.  The  strakes 
which  lap  on  the  inner  strakes  and  which  are  the 
thickness  of  the  plating  outside  of  the  molded  frame 
line. 

Strake,  Topside.  The  strake  next  below  the  upper  or 
strength  deck  sheerstrake.  The  second  range  of  shell 
plating  down  from  the  upper  of  strength  deck. 

Strand  (of  a  Rope).  An  element  of  a  rope;  consisting 
in  a  fiber  rope,  of  a  number  of  rope  yarns  twisted  to- 
gether while  in  a  wire  rope  a  primary  assemblage  of 
wires. 

Strap,  Butt.   See  Butt  Straps. 
Strap,  Seam.   See  Seam  Straps. 
Strapped  Joint.  See  Joint,  Butt. 
Straps,  Seam.  See  Seam  Straps. 

Straw  Boss.  A  workman  who,  while  working  at  his 
trade,  directs  the  work  of  other  tradesmen  of  the 
same  kind.  He  usually  receives  slightly  higher  pay 
than  the  men  whose  work  he  directs. 

Stream  Anchor.  See  Anchor,  Stream. 

Stream  Forms.  Regular  shapes  conforming  to  the  lines 
of  flow  of  a  liquid. 

Stream  Lines.  The  paths  followed  by  particles  of 
water  as  they  pass  over  the  immersed  surface  of  a 
body  moving  through  the  water. 

Strength  Girder.   See  Girder,  Strength. 

Strength  Member.  Any  plate  or  scantling  which  con- 
tributes to  the  strength  of  the  vessel.  Some  members 
may  be  strength  members  when  considering  longitu- 
dinal strength  but  not  when  considering  transverse  or 
vice-versa. 

Stress.  The  intensity  of  the  force  which  tends  to  alter 
the  form  of  a  solid  body;  also  the  equal  and  opposite 
resistance  offered  by  the  body  to  the  change  of  form. 

Stresses,  Longitudinal.   See  Longitudinal  Stresses.  . 

Stresses,  Pounding.  Stresses  induced  in  a  vessel  as  she 
rides  among  waves  by  the  beating  of  the  water 
against  her  bottom.  Pounding  stresses  are  of  special 
moment  in  flat  bottom  vessels  of  shallow  draft. 
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Stringer.  A  term  applied  to  a  fore  and  aft  girder  run- 
ning along  the  side  of  a  ship  and  also  to  the  outboard 
strake  of  plating  on  any  deck.  There;  are  three  sets 
of  fore  and  aft  girders  in  the  framing  of  a  ship,  viz. : 
Longitudinals  or  keelsons,  which  are  the  approxi- 
mately vertical  strength  members  in  the  bottom; 
Stringers,  whiqh  are  the  approximately  horizontal 
strength  members  on  the  sides;  and  Girders,  which 
are  the  approximately  vertical  members  under  the 
decks.  The  word  stringer  is  sometimes  used  to  apply 
to  all  three  groups  but  it  should  only  be  used  for  the 

V  ..  side  girders.  Also  applied  to  the  side  pieces  of  a 
ladder  or  stair  case  into  which  the  treads  and  risers 
are  fastened. 

Stringer  Angle  Bar.  A  term  applied  to  the  angle  bar 
connecting  a  deck  stringer  plate  to  the  outside  plating 
or  bulwark.  They  are  usually  made  up  of  short 
lengths  running  between  frames.  A  continuous  angle 
bar  connecting  the  inner  flange  of  the  frames  to  the 
stringer  plate  is  sometimes  called  a  stringer  bar. 

Stringer,  Awning  Deck.  A  term  applied  to  the  out- 
board strake  of  plating  on  the  awning  deck. 

Stringer,  Bar.  A  continuous  fore  and  aft  strength 
member  made  up  of  angle  bars  or  shapes  attached 
to  the  inside  flanges  of  the  frames.  Also  applied  to 
the  angle  bar  connecting  a  stringer  plate  to  the  shell 
or  fraiD^  in  which  case  the  name  of  the  stringer  is 
usually  placed  before  it,  as  "Ijfiiln'De^rk  Stringer  Bar. 

Stringer,  Bilge.  A  term  applied  to' the  lore  and  aft 
girder  Ttmning  along,  the  turn  of  the  bilge. 

Stringer,  Boat  Deck.  A  term  applied  to  tiie  euliboard 
strake  of  the  plating  on  the  boat  deck; 

Stringer,  Bridge  Deck.  A  term  applied  to  the  outboard 
strake  of  plating  on  the  bridge  deck. 

Stringer,  Bulkhead.  See  Bui.kheao  Stringer. 

Stringer,  Deck.  A  term  applied  to  the  outboard  strake 
of  plating  on  any  deck. 

Stringer,  Forecastle  Deck.  A  term  applied  to  the  out- 
board strake  of  plating  on  the  forecastle  deck. 

Stringer,  Gunwale.  A  term  applied  to  the  stringer 
worked  along  the  sides  of  a  weather  deck. 

Stringer,  Hold.  Any  stringer,  plate  or  bar,  iitted  along 
the  sides  of  a  ship  between  the  -tank  top  and  the  lower 
•  djccks. 

Stringer,  Hold  Beam.  A  fore  and  aft  plate- attached  to 
.  the  top  flanges  of  hold  ,  beams  at  the  sides  of  a  vessel 
and  to  the  shell  and  frames. 

Stringer,  IntercostaL  A  stringer  made  up  of  plates  cut 
to  fit  between  frames.  Each  plate  is  attached  to  the 
frames  and  shell  plating  by  short  angle  or  bar  clips. 
The  plates  are  usually  made  deep  enough  to  allow  a 
continuous  bar  to  be  attached  to  the  inner  edge  and 
to  the  inner  edge  of  the  frames. 

Stringer,  Lower  Deck.  A  term  applied  to  the  outboard 
strake  of  plating  on  the  lower  deck. 

Stringer,  Main  Deck.  A  term  applied  to  the  outboard 
strake  or  strakes  of  plating  on  the  main  dcdc^ 

Stringer,  Orlop.  A  term  applied  to  a  stri^ger  fitted 
about  half  way  between  the  tank  top  and  lower  deck 
in  vessels  having  deep  holds.  The  plates  are  wider 
than  those  composing  ordinary  stringers  and  are  sur- 
ported  by  brackets  attached  to  the  frames.  They 
should  extend  as  far  fore  and  aft  as  possible. 

Stringer,  Orlop  Beam.  A  fore  and  aft  plate  attached 
to  the  top  flanges,  of  the  orlop  beams  at  the  sides  of 
a  ship.  3nd  to  the  shell  and  frames.    Applicable  to  a 


deep  hold  vessel  with  beams  fitted  between  the  lower- 
deck  and  tank  top. 

Stringer,  Orlop  Deck.  A  term  applied  to  the  outboard 
strake  of  plating  on  the  orlop  deck. 

Stringer,  Panting.   A  fore  and  aft  plate,  angle,  or  built 
up  girder  fitted  in  between  the  side  stringers  in  the 
bow  and  stern.    Its  purpose  is  to  reduce  the  in  and 
out  vibrations  or  panting  of  the  frames  and  plating. 
Pages  498,  -501. 

The  American  Bureau  of  Shipping  requires  that 
Panting  Beams  and  Stringer  Plates  are  to  be  fitted 
abaft  the  fore  peak  and  forward  of  the  after  peak,  of 
such  number  and  in  such  positions  as  are  required  to 
meet  the  effects  of  sheer  and  flatness  of  form.  The 
frames  between  panting  beams  are  to  be  efficiently 
connected  to  the  panting  stringer  plate.  The  pro- 
posed arrangements  at  the  ends  of  the  Vessel  are  to 
be  submitted  for  approval. 

Stringer  Plates.  A  term  applied  to  the  outboard  plates 
on  any  deck  or  to  the  plates  attached  to  the  top  flanges 
of  any  tier  of  beams  at  the  sides  of  a  vessel. 

Stringer,  Poop  Deck.  A  term  applied  to  the  outboard 
strake  of  plating  on  the  poop  deck. 

Stringer,  Promenade  Deck.  A  term  applied  to  the  out- 
board strake  of  plating .  on .  the  Promenade  Deck. 

Stringer,  Quarter  Deck.  A  term  applied  to  the  out- 
board strake  of  plating  on  the  quarter  deck. 

Stringer,  Shade  Deck.  A  term  applied  to  the  outboard 
strake  of  plating  on  the  shade  deck. 

Stringer,  Shelter  Deck.  A  term  applied  to  the  outboard 
strake  of  plating  on  the  shelter  deck. 

Stringer,  Side.  A  term  applied  to  a  fore  and  aft  girder 
supporting  the  side  plating  and  located  between  the 
bilge  and  lower  deck.  The  stringer  may  be  intercostal 
and  attached  directly  to  the  shell  plating,  or  it  may  be 
continuous  and  attached  to  the  inner  flanges  of  the 
frames. 
Page  501. 

Stringer,  Spar  Deck.    A  term  applied  to  the  outboard 

strake  or  st rakes  of  plating  on  the  spar  deck. 
Stringer,  Trunk  Deck.   A  term  applied  to  the  outboard 

strake  or  strakes  of  plating  on  the  trunk  deck. 
Stringer,  Turret  Deck.  A  term  applied  to  the  outboard 

strake  or  strakes  of  plating  on  the  turret  deck. 
Stringer,  Upper  Deck.  .A  term  applied  to  the  outboard 

strake  or  strakes  of  deck  plating  on  the  upper  deck. 
Stroke.  The  distance  travelled  by  the  piston  in  moving 

from  its  extreme  position  at  one  end  to  its  extreme 

position  at  the  other. 
Structural  Bulkhead.   See  Bulkhead,  Structural. 
Striun.   See  Pump  Strainer. 

Strum  Box.   The  enlarged  terminal  on  the  suction  end 
of  a  pipe  and  forming  a  strainer  which  prevents  the 
entrance  of  material  liable  to  choke  the  pipe.  Also 
called  Rose  Box. 
Page  606. 

Strut,  Shaft.   See  Shaft  Strut. 

Stud  Link  Chain.   See  Chain,  Stud  Link. 

Studding.  The  vertical  timbers  or  framing  of  a  deck 
house,  fitted  between  the  sill  and  the  plate. 

Stuffing  Box.  A  fitting  designed  to  permit  the  free 
passage  or  revolution  of  a  rod  or  pipe  while  con- 
trolling or  preventing  the  passage  of  steam,  water, 
etc. 

Stuffing  boxes  generally  consist  of: 

1.  The  Stuffing  Box  proper,  a  sleeve  whose  internal 
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diameter  is  greater  than  the  shaft  or  rod  which  passes 
through  it. 

2.  The  gland,  a  sleeve  of  such  an  internal  diameter 
and  thickness  as  to  fit  closely  around  the  rod  or  shaft 
and  at  the  same  time  pass  easily  into  the  stuffing  box. 

3.  The  packing,  a  filling  material  for  the  space  be- 
tween gland,  stuffing  box,  and  shaft.  The  packing 
may  be  compressed  as  desired  by  forcing  the  gland 
home. 

4.  Bolts,  units,  etc.,  with  which  to  control  the  posi- 
tion of  the  gland. 

Page  1073. 

Stuffing  Box,  Bulkhead.  A  fitting  attached  to  a  bulk- 
head where  it  is  desired  to  pass  a  rod,  pipe  or  shaft 
through  without  destroying  the  steam,  air,  or  water- 
tightness  of  the  bulkhead. 

A  hole  of  the  proper  size  is  bored  through  the 
fitting  and  a  receptacle  for  packing  concentric  with  it 
is  bored  part  way  through.    The  packing  is  held  in 
plac;  by  a  gland. 
Pages  550,  624,  1073. 

Stuffing  Box,  Deck.    A  fitting  similar  to  a  bulkhead 
stuffing  box  and  attached  to  a  deck  where  it  is  desired 
to  pass  a  rod,  pipe  or  shaft  through  without  destroying 
the  steam,  air  or  water-tightness  of  the  deck. 
Pages  625,  691. 

Stuffing  Box  Recess.    See  Tunnel  Recess. 

Stuffing  Box,  Rudder  Stock.  A  stuffing  box  fitted  where 
the  rudder  stock  pierces  a  flat  or  deck.  According  to 
where  it  is  located,  its  purpose  may  be  either  to  pre- 
vent the  sea  from  coming  up  into  the  vessel  or  water 
on  deck  from  coming  down. 
^        Page  578. 

Stuffing  Box,  Stem  Tube.  See  Stern  Tube  Stuffing 
Box, 

Submarine.    Beneath  the  surface  of  the  sea. 

A  vessel  capable  of  service  below  as  well  as  t.n  t!ie 
surface  of  the  water. 

Submarine  Cable.   See  Electric  Wire  and  Cable. 

Suction  Head.  The  distance  the  pump  has  to  lift  the 
fluid  to  the  suction  cylinder  plus  the  frictional  resist- 
ance. For  high  lifts  and  relatively  small  quantities 
the  reciprocating  pump  is  desirable,  while  for  low 
heads  and  large  quantities  of  fluid  the  centrifugal 
pump  is  better. 

Hand  pump  suctions  may  be  dispensed  with  if 
there  are  separate  boiler  rooms,  or  if  there  is  a 
donkey  boiler  installed  above  the  upper  deck  and  there 
arc  also  pumps  in  separate  compartments  with  con- 
nections to  both  main  and  donkey  boilers.  On  a 
large  ship  hand  pumps  are  not  of  much  use. 

Suction  Pipe.    See  Pipe,  Suction. 

Suction,  Pump.    See  t'uMP  Suction. 

Suctions^  Ballast  Tank.    Pipes  and  valves  connecting 
the  ballast  tanks  with  the  pumps  for  emptying  the 
ballast  tanks  of  water. 
Pages  600  to  605. 
Plate  XLII. 

Summer  Load  Line.  The  waterline  to  which  a  vessel 
is  allowed  to  load  when  going  to  sea  in  the  summer 
time. 

Sunflower  Seed  Oil.  See  Paint. 

Sank  Forecastle.  A  forecastle,  the  deck  of  which  is 
raised  only  a  partial  deck  height  above  the  level  of 
the  upper  or  weather  deck. 

Sunk  Poop.   A  poop,  the  deck  of  which  is  raised  only 


a  partial  deck  height  above  the  level  of  the  upper  or 
weather  deck. 

Superheated  Steam.   See  Steam,  Superheated. 

Superheater.  A  device  fitted  to  steam  boilers  and  in- 
tended to  extract  from  rtie  gases  of  combustion  heat 
which  would  otherwise  escape.  Admiral  Dyson,  page 
161  of  "Practical  Marine  Engineering,"  Seventh  Edi- 
tion, writes.  I  ''RQujshljF-  speaking,,  for  every  10  de- 
grees F.  rise  in  It  mH  iitare  of  the  steam  above  that 
temperature  cpnt  nfwiJing  to  its  dry  or  saturated 
condition,  the  gain  in  cfifeini^  is  oii«  per  cent." 

For  cylindrical  boiAn^  oft  tiB»  Snn^  and  similae^ 
types  the  superheater  is*  generally  formed  of  a  drum 
built  into  the  uptakes  The  hot  boiler  *  gwsi  pass, 
through  tubes  in  this  drum  and  the  steam  from  the 
boiler  is  brought  into  contact  with  these  heated  tubes. 

In  water  tube  boilers  the  superheater  consists  oE 
additional  steam  coih  located  •  within  the  boiler  casing 
in  the  path  of  the  gases  through  the  tube  nests. 
Pages  966,  976,  979,  980,  981. 

Superstructure.  A  structure  built  above  the  uppermost 
complete  deck,  a  pilot  house,  bridge,  galley  house,  etc. 

Surface  Condenser.  See  Conhenser;  Suwace* 

Surfacer.    A  type  of  wood  planing  machine. 

Swab.  A  mop  made  of  cotton  rope  or  twine  secured 
to  a  handle  and  used  for  cleaning  decks;  an  oppro- 
brious term  applied  to  a  worthless  or  useless  person 
on  board  ship. 

Swallow.  The  space  or  opening  through  which  a  rope 
passes  between  the  rim  of  the  sheave  and  the  frame 
of  the  block. 

^        A  term  applied  to  an  oval  or  round  opening  in  a 

chock  or  mooring  ring. 
Swamp.   To  become  covered  or  filled  with  water. 
Swash  Plate.   A  term  applied  to  a  vertical  plate  fitted 

either  athwartship  or  fore  and  aft  in  a  tank  for  the 

purpose  of  retarding  the  flow  of  the  liquid  therein. 
Swash  plates  are  especially  necessary  in  fuel  oil 

tanks  and  water  tanks  that  are  apt  to  be  only  partially 

full  as  the  unrestricted  flow  of  the  liquid  against  the 

sides  of  the  tanks  would  be  severe. 
Sweet  Line.  A  term  applied  to  a  curved  line  when  it  is 

smooth  and  without  humps  or  abrupt  breaks.   A  fair 

line. 

Swifter.  The  forward  shroud  on  either  side  of  a  mast, 
a  length  of  rOpe  used  to  keep  the  capstan  bars  in 
their  places  or  passed  from  bar  to  bar  around  the  ends 
in  order  to  distribute  the  stresses. 

Swing  Saw.   See  Saw,  Swing. 

Swinging  Ship.  An  operation  for  determining  the  local 
magnetic  deviation  of  the  ship's  compass  and  making 
the  proper  adjustment.  The  ship's  head  is  successively 
brought  to  each  point  of  the  compass  and  the  bearing 
of  a  well  defined  distant  object  observed. 

Switch,  Air-Break.  An  electric  switch,  the  contacts  of 
which  make  and  break  contact  in  the  air  as  contrasted 
with  an  oil  break  switch  in  which  the  contacts  make 
and  break  under  oil. 

Switch,  Automatic  Reclosing  Battery  Charging.  A 
switch  used  in  the  charging  circuit  of  a  storage  battery 
which  prevents  the  battery  from  discharging  back  into 
the  source  of  supply  by  automatically  opening  the  cir- 
cuit when  the  charging  voltage  drops  too  low  to  main- 
tain the  chaining  current,  and  which  will  reclose  auto- 
matically when  circuit  conditions  return  to  normal. 
Pages  1064,  1075. 
-  Switch,  Knife.    A  device  with  one  or  more  hinged 
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copper  blades  equipped  with  a  handle  and  so  arranged 
as  to  open  or  close  an  electric  circuit. 
Page  950. 

Switch.  Lightning.  A  switch  used  to  disconnect  Radio 
equipment  from  the  antenna  to  protect  the  equipment 
from  being  damaged  by  lightning. 

Switch  Oil.  An  electric  switch,  the  contacts  of  which 
are  submerged  in  oil.  Such  switches  are  commonly 
used  on  high  voltage  alternating  current  circuits. 

Switch,  Watertight  Snap.  See  Snap  Switch. 

Switchboard,  Power.  One  or  more  panels  made  of 
some  insulating  material  such  as  slate  or  marble, 
equipped  with  apparatus  for  controlling  electrical 
machinery  or  circuits. 

Pages  936.  939,  948,  949,  950. 

Swivel.  A  special  link  constructed  in  two  parts  which 
revolve  on  each  other.  It  is  used  to  prevent  fouling 
due  to  turns  in  chains,  etc. 

Swivel  Block.   See  Block  Swivel. 

Ssrmbols.  Conventional  characters  or  marks  indicating 
certain  operations  to  be  performed  or  observed. 

Synchronous  Converter.  An  electrical  rotary  machine 
having  one  armature  and  with  the  windings  so  ar- 
ranged that  it  operates  on  alternating  current  and  de- 
livers direct  current,  or  vice-versa.  Sometimes  called 
a  rotary  converter. 
Page  953. 

Ssmchronous  Generator.  See  Generator,  Synchronous. 
Synchronous  Motor.    See  Motor,  Synchronous. 


T 

Tabling.  The  broad  hem  worked  along  the  borders  of 
a  sail,  awning  or  other  canvas  work. 

Tack,  to  tack.  So  to  change  the  course  of  a  sailing 
vessel  by  coming  about  as  to  take  the  wind  from  over 
the  opposite  bow  to  that  over  which  the  wind  pre- 
viously came.  When  the  wind  is  coming  over  the  port 
bow  the  vessel  is  said  to  be  on  the  port  tack,  and  when 
it  comes  over  the  starboard  bow  she  is  on  the  star- 
board tack. 

Tackle.  Any  combination  of  ropes  and  blocks  that 
multiplies  power.  A  single  whip  usually  called  a  tackle* 
though  erroneously  so  classed,  gives  no  increase  of 
power  but  simply  a  change  in  direction  of  the  power 
applied. 

Tackles,  Relieving.  A  term  applied  to  a  pair  of  tackles, 
generally  stowed  in  the  vicinity  of  the  rudder  quadrant 
or  spare  tiller.  The  tackle  usually  consists  of  a  fixed 
double  or  multiple  block  with  a  hook  or  shackle  for 
attachment  to  the  structure  and  a  movable  block  for 
attachment  to  the  tiller.  Manila  rope  is  usually  rove 
through  the  blocks.  \ 

In  case  of  an  accident  to  the  steering  gear,  the  re- 
lieving tackles  are  attached  to  the  spare  tiller  or 
quadrant.  These  tackles  may  be  worked  by  a  capstan, 
a  drum  or  gjrpsy  or  by  hand. 

Tactical  Diameter.  The  horizontal  distance  from  the 
original  course  to  the  position  where  a  ship  has  turned 
through  16  points  of  the  compass. 


TaflF  Rail.  A  term  applied  to  the  rail  around  the  top 
of  the  bulwark  or  rail  stanchions  on  the  after  end  of 
the  weather  deck,  be  it  upper,  main,  raised,  quarter  or 
poop. 

Tail  or  Guide  Rod.  An  extended  portion  of  rod  work- 
ing in  a  bearing  as  a  guide  for  parts  in  motion. 

Tail  Plate.   See  Horseshoe  Plate. 

Tail  Shaft.   See  Propeller  Shaft. 

Tallow,  Launching.   See  Launching  Tallow. 

Tank,  Ballast.  A  space  or  compartment  which  may  be 
filled  with  water  to  add  weight  when  it  is  necessary 
to  produce  a  change  in  trim  or  in  the  stability  of  the 
ship. 

Tank  Foundation.   A  term  applied  to  the  seating  sup- 
porting a  tank  and  given  the  name  of  the  tank  which 
it  supports,  as  Oil  Filter  Tank  Foundation. 
Page  663. 

Tank,  Peak.  All  classification  societies  require  that 
transverse  bulkheads  be  built  near  each  end  of  a 
ship  to  prevent  water  from  flowing  into  the  larger 
compartments  should  the  ends  of  the  ship  become 
damaged.  The  observation  of  this  rule  leaves  narrow 
"V"  shaped  compartments  in  which  no  cargo  is  stored, 
but  they  may  be  filled  with  water  to  alter  the  longitu- 
dinal inclination  of  the  ship. 

Tank,  Sanitary.  A  tank  arranged  to  receive  the  dis- 
charge from  the  various  sanitary  or  plumbing  fixtures 
located  below  or  close  to  the  water  line  and  which 
cannot  drain  overboard  by  gravity.  Contents  of  sani- 
tary tanks  are  pumped  overboard. 
Page  668. 

Tank  Testers.  Men  from  tlje  calking  and  chipping 
gangs  who  test  tanks  or  compartments  for  leaks  and 
who  perform  such  work  as  the  tests  indicate  to  be 
necessary  in  order  to  insure  water  or  oil  tightness. 

Tank  Top  Plating.   See  Plating,  Tank  Top. 

Tank  Trimming.  A  space  or  compartment  at  the  end 
of  a  ship  which  is  filled  with  water  in  order  to  pro- 
duce an  alteration  in  the  longitudinal  inclination  of 
the  ship. 

Tank  Vessel.  A  vessel  designed  for  the  carriage  of  oil 
in  bulk  and  fitted  with  especially  constructed  tanks  for 
this  purpose.    The  term  is  applied  to  both  sail  and 
power  driven  ships. 
Pages  420  to  429,  1104.  1105. 
Plates  XVII  to  XIX. 

Tanks.  Compartments  for  liquids  or  gases.  They  may 
be  formed  by  the  ship's  structure  as  double  bottom 
tanks,  peak  tanks,  deep  tanks,  etc.,  or  may  be  inde- 
pendent of  ship's  structure  and  installed  on  special 
supports. 
Pages  660  to  668. 

Tanks,  Gunwale  or  Topside.  Compartments  near  the 
gunwale,  or  the  top  of  the  sides  of  a  ship,  used  as 
water  ballast  tanks. 

Tanks,  Settling.   See  Settling  Tanks. 

Tanks,  Wing.  See  Wing  Tanks. 

Tap.    A  tool  with  interrupted  threads  for  cutting  in- 
ternal screw  threads  as  in  a  nut,  etc.,  consisting  of  a 
conical  hardened  steel  screw  grooved  longitudinally  to 
form  a  cutting  edge. 
Collapsible  types  of  this  tool  are  also  made. 
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The  act  of  cutting  internal  screw  threads  by  means 
of  a  tap. 
To  strike  with  a  gentle  blow. 
Page  698. 

Taper  Sockets.  A  sleeve  used  for  holding  the  shank 
of  small  drills. 

Tapered  Liners.   See  Liners,  Tapered. 

Tapered  Rope.   See  Rope,  Tapered. 

Tar,  Hard  Wood.  A  tar  obtained  from  the  destructive 
distillation  of  a  hard  wood. 

Tar,  Pine,  Kiln  and  Retort.  A  dark,  oily  liquid  ob- 
tained by  slowly  burning  resinous  pine  wood  in  a 
kiln  or  by  its  destructive  distillation  in  a  retort. 

It  is  used  as  a  paint  and  a  preservative  for  cord- 
age, etc. 

Tarpaulin.  A  term  applied  to  a  pliable  canvas  hatch 
cover.  One  or  more  tarpaulins  are  stretched  over  the 
wooden  hatch  covers  and  the  edges  are  held  in  place 
by  battens  wedged  into  cleats  on  the  hatch  coaming. 
Also  applied  to  pieces  of  canvas  used  as  a  shelter 
for  workmen  or  as  a  cover  for  deck  equipment. 

Taut.  The  condition  of  a  rope  wire  or  chain  when 
under  sufficient  tension  to  cause  it  to  assume  a  straight 
line,  or  to  prevent  sagging  to  any  appreciable  amount. 

Tee  Bar.  A  rolled  shape,  generally  of  mild  steel,  hav- 
ing a  cross  section  shaped  hke  the  letter  T. 

In  ship  work  it  is  used  for  bulkhead  stiff eners, 
bracket  and  floor  clips,  etc. 

The  size  is  denoted  by  dimensions  of  cross  section 
and  weight  per  running  foot. 

Tee,  Branch.  A  tee  with  side  or  branch  outlets. 

Tec,  Bull  Head.  A  term  applied  to  a  tee  in  which  the 
outlet  is  larger  than  the  entrance. 

Telegraph.  An  apparatus,  either  mechanical  or  elec- 
trical, for  transmitting  orders  from  a  ship's  bridge 
to  the  engine  room,  steering  gear  room,  or  else- 
where, or  between  firerooms,  and  from  engine  room 
to  firerooms. 

The  transmitting  apparatus,  operated  by  the  sender, 
is  termed  the  transmitter,  and  the  receiving  apparatus, 
the  indicator.  A  gong  is  usually  fitted  in  order  to 
call  attention  to  the  movement  of  the  indicator. 

Pages  1081,  1082,  1083. 

Plate  LXI. 

Telemotor.  A  device  for  operating  the  valves  of  the 
steering  engine  from  the  pilot  house  either  by  fluid 
pressure  or  by  electricity. 

When  fluid  pressure  is  utilized,  two  leads  of  pipe 
are  necessary  so  that  the  fluid  may  move  aft  in  one 
pipe  and  forward  in  the  other,  or  vice-versa.  The 
movement  is  provided  for  by  a  small  pump  or  ram 
actuated  by  the  steering  wheel. 

Page  866. 

Telemotor,  Electric.  The  function  of  a  telemotor, 
either  electric  or  other,  is  to  control  from  the  pilot 
house,  the  movement  of  the  valve  of  the  steam  steer- 
ing engine  which  turns  the  rudder.  On  small  boats 
where  the  distance  from  the  wheel  house  to  the  steam 
steering  engine  is  short,  satisfactory  results  have  been 
obtained  by  the  use  of  wire  rope  or  shafting  and 
gears  to  control  the  engine  valve.  On  large  boats  the 
mechanical  difficulties  are  multiplied  and  the  physical 
exertion  required,  considerable  and  objectionable. 
The  essential  of  all  telemotors  is  that  they  have 


a  perfect  follow-up  system  to  insure  positive  and  ac- 
curate control  of  the  steam  steering  engine. 

The  electric  telemotor  is  the  application  of  elec- 
tricity to  the  control  of  the  steering  engine.  The 
telemotor  is  located  near  the  steam  engine  and  con- 
nected to  the  valve  of  the  engine  by  mechanical  arms 
or  links.  The  controller  is  located  in  the  pilot  house 
and  may  be  either  a  horizontally  moving  lever 
mounted  upon  a  standard  or  a  small  wheel.  The 
movement  of  the  controller  completes  a  circuit  to  a 
relay  panel  which  is  located  near  the  engine.  Com- 
pleting one  of  these  circuits  from  the  controller 
causes  one  of  two  relays  to  close  which  in  turn  com- 
pletes a  circuit  from  the  main  generators  of  the  ship 
to  the  motor  of  the  telemotor.  This  motor  is  con- 
nected, through  a  suitable  train  of  gears,  to  a  cross- 
head  which  in  turn  is  mechanically  connected  to  the 
valve  arm  of  the  steam  steering  engine.  Also  con- 
nected to  the  motor  through  gears  is  the  electrical 
follow-up.  The  starting  of  the  motor  moves  the 
cross-head  and  engine  valve  starting  the  engine.  This 
also  moves  the  follow-up  which  whole  movement  con- 
tinues until  a  position  is  reached  by  the  follow-up  cor- 
responding to  the  position  of  the  controller  in  the 
wheel  house.  At  this  point  the  circuit  is  automatically 
broken  releasing  the  relay  and  opening  the  circuit  to 
the  motor.  This  stops  the  movement  of  the  steam 
steering  engine  and  consequently  the  rudder  stops  at 
the  desired  point. 

No  reversing  switch  is  required  in  the  pilot  house 
as  the  follow-up  is  automatic  and  prevents  overtravel 
and  also  has  automatic  limit  control,  making  its  opera- 
tion very  positive  and  accurate.  Where  batteries  arc 
employed  on  the  boat  an  automatic  switch  changes 
from  generator  to  batteries  as  required.  The  electric 
telemotor  is  becoming  very  popular  on  account  of  its 
simplicity,  accuracy  and  reliability.  No  rudder  indi- 
cator is  required  with  this  telemotor  as  the  position 
of  the  controller  handle  at  all  times  indicates  the 
position  of  the  rudder. 

Page  866. 

Telephone,  Intercommunicating.  See  Intercommuni- 
c.\TixG  Telephone. 

Telephone,  Loud  Speaking.  The  performance  of  the 
loud  speaking  telephone  on  battleships  and  merchant 
vessels  in  the  past  three  years  has  shown  it  to  be 
the  quickest,  safest  and  most  reliable  means  of  com- 
munication yet  developed  for  use  on  ships. 

The  loud  speaking  telephone  transmits  a  message  so 
loudly  and  clearly  that  it  can  be  heard  at  a  distance 
from  the  instrument  without  the  use  of  an  ear  re- 
ceiver. The  person  talking  merely  brings  his  lips 
to  within  a  few  inches  of  an  opening  in  the  housing 
containing  the  transmitter  and  the  receiver  and  touches 
a  key. 

This  housing  is  made  of  heavy,  non-corrosive  metal 
and  is  waterproof.  It  need  not  be  opened  and  the 
instrument  is  always  ready  for  instant  service.  At 
the  same  time  the  sensitive  parts  of  the  instrument 
are  protected  from  accidental  injury  and  from  the 
damp  sea  air  which  quickly  ruins  the  ordinary  tele- 
phone. 

The  loud  speaking  telephone  does  not  pick  up  ship 
noises  and  is  alwa3rs  heard  distinctly— even  in  the 
noisiest  engine  room.  It  does  not  destroy  the  water- 
tight integrity  of  the  bulkheads  as  does  the  voice 
tube.    It  is  more  convenient,  more  sanitary,  and  far 
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more  efficient  than  either  the  voice  tube  or  the  ordi- 
nary marine  telephone. 
Page  1087. 

Telephone,  Radio.   See  Radio  Telephone, 

Telescope.  An  optical  instrument  intended  for  the 
use  of  one  eye  only  and  designed  to  enlarge  and 
clarify  the  images  of  distance  objects.  It  consists 
essentially  of  a  tube  having  a  large  converging  lens 
that  forms  the  optica,  image  of  the  object  observed 
and  a  small  lens  or  combination  of  lenses  which 
magnif}'  the  image. 

Tell  Tale.  An  indicating  device  employed  on  auto- 
matic machinery  or  in  a  specific  operation  which 
gives  audible  or  visual  indication,  or  both,  as  to  the 
exact  time  a  specific  function  is  begun  or  completed. 

Telkale,  Rudder.  A  term  applied  to  an  instrument  that 
indicates  the  angle  of  the  rudder  with  the  center  line 
of  the  ship.  It  is  generally  fitted  in  front  of  the  steer- 
ing wheel. 

Temperins^  Drawing  Plate.  See  Furnace,  Hardening 
OR  Tempering. 

Ttmj^ing   Furnace.     See    Furnace,    Hardening  or 

Tempering  and  Furnace,  Tempering  Pot. 
Tempeniif  Plate,  See  Furnace,  Hardening  or  Temper- 

IVQ. 

Template.  A  mold  or  pattern  made  to  the  exact  size 
of  a  piece  of  work  that  is  to  be  laid  out  or  formed 
and  on  which  such  information  as  the  position  of  rivet 
holes,  size  of  laps,  etc.,  is  indicated. 

The  most  common  types  of  template  used  in  ship 
work  are  made  out  of  paper  or  thin  boards. 

Template,  Pattern.  A  wood  frame,  a  paper  or  card- 
board outline  of  a  part  of  a  ship  showing  the  shape 
of  the  part,  location  of  holes,  and  giving  by  means  of 
notes  made  thereupon  dimensions  and  information 
as  to  the  fabrication  of  the  part. 

Templates,  Transferring.  Patterns  made  from  the  mold 
loft  lines  or  from  some  part  of  the  ship  by  means  of 
which  an  outline  and  form  of  a  part  is  retained  and 
conveyed  to  wherever  needed. 

Temporary  Bulkhead    See  Bulkhead.  Temporary. 

Tender.  A  small  boat,  usually  power  driven,  used  for 
purposes  of  general  utility  by  the  personnel  of  a  large 
vessel. 

A  vessel  of  moderate  size  fitted  with  repair  facilities, 
reserve  stores  of  provisions,  fuel,  water,  etc.,  for  the 
use  of  a  number  of  smaller  naval  vessels,  such  as 
destroyers  or  submarines. 

Tenoning  Machine.  A  power  operated  machine  which 
usually  has  a  hand  feed  and  cuts  a  ten(  n  on  pieces 
of  timber  b}'  means  of  knives  carried  in  short  revolv- 
ing cutter  heads. 

Tensile  Strength.  The  measure  of  a  material's  ability 
to  withstand  a  tensile  or  pull'ng  stress  without  rup- 
ture. Tensile  strength  of  a  material  is  usually  meas- 
ured in  pounds  or  tons  per  square  inch  of  cross  section. 

Test  Head.  The  head  of  water  corresponding  to  the 
pressure  prescribed  as  a  test  for  bulkheads,  tanks,  com- 
partments, etc.  Test  heads  are  prescribed  to  insure 
satisfactor>'  water  or  oil  tightness  and  also  as  tests  of 
strength. 

Thermometer.    An  instrument  for  measuring  the  de- 
gree of  heat  or  temperature. 
Page  1090. 

Thermotank.    A  box  or  tank  containing  steam  coils 
through  which  air  for  ventilation  is  heated  in  passing. 
Page  1013. 


Thimble.  An  iron  ring,  oval  or  heart  shaped  fitting 
whose  outer  surface  is  concave  in  order  that  it  may 
be  held  in  place  when  worked  into  the  corner  of  a 
sail  as  a  cringle  or  in  the  bight  of  a  rope.  It  serves 
as  a  lining  to  prevent  the  chafe  of  a  hook,  shackle, 
pin,  etc. 
Pages  349,  870. 

Tholes;  Thole  Pins.  A  term  applied  to  the  pins  of 
wood  or  metal  that  are  fitted  snugly  into  holes  in  the 
gunwale  of  a  pulling  boat  for  the  purpose  of  forming 
a  rowlock  for  the  oars. 

Thread.   The  spiral  part  of  a  screw. 

Thread,  Common.  A  standard  machine  thread  as  dis- 
tinguished from  a  pipe  thread. 

Threading  Machine.  A  machine  used  for  cutting  screw 
threads.  This  would  apply  to  a  lathe,  bolt  cutter,  pipe 
threading  machine,  etc. 

Threading  Machine,  Bolt.   See  Bolt  Cutter. 

Three-Ply  Riveting.   See  Riveting,  Three-Ply. 

Throat.  A  term  applied  to  that  part  of  a  boom  or  a 
gaff  lying  immediately  behind  the  jaw. 

Throat  Sheet,  Boiler.   See  Boiler  Throat  Sheet. 

Throttle  Valve.  See  Valve,  Throttle. 

Throttle  Valve  Lever.  A  lever  used  to  operate  the 
throttle  valve. 

Through  Fastening.    See  Fastening  Through. 

Thrums.  Short  pieces  of  rope  yarns  used  in  making 
mats,  being  sewed  by  their  bights  to  the  canvas  or 
cloth.  Thrums  are  made  by  cutting  old  and  worn  out 
gear  into  lengths  and  unlaying  the  strands. 

Thrust.  The  net  reaction  of  a  propeller  or  wheel  tend- 
ing to  force  the  vessel  through  the  water.  For  a  model 
propeller  the  thrust  is  generally  measured  in  pounds, 
but  for  full  sized  vessels  it  is  oftentimes  reduced  to 
pounds  per  ton  of  displacement. 

Thrust  Bearing.  A  bearing  designed  primarily  to  take 
the  propeller  thrust  from  the  shaft  and  transfer  it  to 
the  structure  of  the  ship.  It  is  constructed  with  a 
series  of  rings  and  channels  for  the  reception  of  the 
collars  of  the  thrust  shaft  The  rear  faces  of  the 
thrust  bearing  rings  and  the  forward  faces  of  the 
thrust  shaft  rings  bear  on  one  another  when  the 
screw  is  turning  ahead.  The  opposite  takes  place  in 
backing.  The  faces  of  the  bearing  channels  arc 
usually  of  white  metal  so  as  to  provide  steel  on  white 
metal  wearing  surfaces.  At  the  forward  and  after 
ends  of  the  thrust  bearing  casing  spring  bearings  of 
the  usual  type  are  fitted  to  carry  the  weight  of  the 
thrust  shaft.  Special  methods  of  lubricating  and 
cooling  are  provided. 

The  horse  shoe  collar  bearing  is  a  development 
based  on  the  simpler  type  above  described.  It  con- 
sists of  a  scries  of  horse  shoe  collars  carried  on  side 
shafts.  These  side  shafts  transmit  the  thrust  from  the 
horse  shoe  collars  to  the  bearing  casing  and  finally 
to  the  ship.  This  arrangement  permits  of  the  ad- 
justment or  replacement  of  an  individual  collar.  The 
collars  arc  usually  of  cast  steel,  brass  or  bronze  with 
bearing  surfaces  of  white  metal.  Lubrication  and 
cooling  are  provided  in  a  manner  similar  to  that  of 
the  ordinary  thrust  bearing. 

More  recently  a  highly  efficient  thrust  bearing  has 
been  developed  which  involves  the  use  of  pivoted  shoes 
for  the  purpose  of  preserving  the  oil  film. 

Thrust  bearings  are  generally,  though  not  always, 
placed  in  the  engine  room  immediately  aft  the  main 
engine  bed'  plate. 
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Thrust  Kock.  The  American  Bureau  of  Shipping  re- 
quires that  Thrust  Stools  are  to  be  of  ample  size  and 
strength  in  proportion  to  the  power  transmitted  to 
the  thrust  bearing;  they  are  to  extend  well  beyond 
the  thrust  block  and  are  to  be  stiffened  and  supported 
by  extra  intercostal s,  double  reverse  angles,  etc.  All 
shaft  stools  are  to  be  of  ample  strength  and  stiffness, 
in  proportion  to  the  weight  of  shaft  and  height  of 
stool.  Details  of  the  proposed  construction  of  thrust 
and  shaft  stools  are  to  be  submitted  to  the  Bureau 
for  approval. 

Thrust  Block  Foundation.  A  term  applied  to  the  seat- 
ing to  which  the  thrust  block  is  attached.  As  the 
whole  push  or  pull  exerted  on  the  ship  by  the  pro- 
peller is  taken  through  the  thrust  block  it  is  necessary 
to  construct  a  strong  foundation  that  will  distribute  the 
pressure  to  the  hull  of  the  ship  without  undue  local 
strain.  This  foundation  should  be  built  as  high  up  to 
the  center  line  of  the  shaft  as  possible  to  decrease  the 
overturning  moment  on  the  bolts  holding  the  thrust 
block  in  place. 
Page  536. 

Thrust  Horse  Power.   See  Propeller  Thrust. 

Thrust,  Propeller.   See  Propeller  Thrust. 

Thrust  Recess.  A  small  compartment  off  the  main 
engine  room  designed  to  contain  and  give  access  to 
the  thrust  shaft  and  block. 

Thrust  Shaft  That  length  of  shafting  which  is  fitted 
for  the  purpose  of  transferring  the  thrust  of  the 
propeller  to  the  thrust  bearing.  This  is  effected  by 
means  of  circular  collars  or  rings  worked  on  the 
thrust  shaft. 

Thwarts.  Boards  extending  across  a  row  boat  just 
below  the  gunwale  to  stiffen  the  boat  and  to  pro- 
vide seats. 

'Thwartship  Bunker.  A  bunker  having  its  largest  di- 
mension in  a  transverse  direction.  It  is  frequently  a 
fore  hold  compartment  located  immediately  forward 
of  the  boiler  spaces.  Such  a  bunker  is  sometimes  used 
as  a  reserve  bunker  or  it  may  be  used  for  cargo. 

Tides.  The  alternate  rise  and  fall,  averaging  twice  in 
24  hours  and  51  minutes,  of  the  level  of  the  ocean 
and  the  accompanying  inflow  and  outflow  of  rivers, 
bays,  channels,  etc.  Corresponding  high  and  low  tides, 
therefore,  occur  51  minutes  later  each  day.  The  cause 
of  tides  is  the  combined  result  of  the  mutual  attrac- 
tion of  the  earth,  moon  and  sun  for  each  other.  When 
the  sun  and  moon  are  in  conjunction  or  in  opposition, 
that  is,  both  on  the  same  side  or  on  opposite  sides  of 
the  earth,  their  tide  producing  effects  conspire  to 
produce  the  spring  tides.  These  occur  at  the  time  of 
and  for  two  or  three  days  after  the  full  and  new  moon. 
When  the  moon  and  sun  form  a  right  angle  or  the 
moon  is  in  quadrature,  the  crest  .of  the  solar  tide 
occurs  in  the  trough  of  the  lunar  tide  or  vice-versa, 
and  the  neap  tides  result.  These  occur  after  the  first 
and  third  quarter  of  the  moon. 

The  semi-diurnal  variations  of  the  tide  are  high 
tide,  when  the  tide  ceases  to  rise  and  before  it  begins 
to  recede;  ebb  tide,  the  falling  tide;  low  tide,  when 
the  tide  ceases  falling  and  before  it  begins  to  rise; 
FLOOD  TIDE,  the  rising  tide. 

Tie  Platesl  A  term  applied  to  long  narrow  plates  used 
for  the  purpose  of  tying  deck  beams  together  where 
there  is  no  steel  deck  plating. 

TOIer.  A  heavy  bar  or  lever  having  one  end  bored 
to  fit  on  the  rudder  stock  and  having  the  other  end 


fitted  for  connection  to  steering  leads  or  relieving 
tackle. 

The  function  of  the  tiller  is  to  turn  the  rudder,  but 
as  on  most  ships  this  is  accomplished  by  a  steering 
engine  through  a  quadrant  or  yoke,  the  tiller  is  only 
a  spare  fitting  to  be  used  with  the  relieving  tackles 
when  there  is  a  breakdown  in  the  steering  engine. 

Page  577. 
Tiller  Rope.    See  Rope,  Tiller. 

Tilt  Hammer.  A  hammer,  the  head  of  which  mounted 
on  the  end  of  a  lever  delivers  its  blow  under  the 
action  of  gravity  generally  augmented  by  the  spring 
of  the  lever  itself.  The  hammer  is  raised  periodi- 
cally to  position  by  means  of  a  cam. 

Timber,  Horn.    The  center  line  frame  in  the  stern  of 
a  wooden  ship,  extending  aft  from  the  stern  post. 
Plate  XXV. 

Timber  Sizer.  A  machine  used  for  the  conversion  of 
logs  into  timber.  Usually  a  huge  band  saw  mounted 
alongside  a  heavy  track  along  which  a  carriage  is 
designed  to  travel.  A  log  is  secured  to  the  carriage 
and  is  sawed  to  size  as  the  carriage  moves  past  the 
saw. 

A  heavy  type  of  planer  used  in  mills  to  dress  down 
large  timbers. 

Timbers,  Counter.  The  inclined  frames  projecting  aft 
from  the  wing  transom  and  forming  the  counter. 
(Wooden  ship.) 

Timbers,  Ship's.  A  general  term  referring  to  the  in- 
dividual sticks  or  members  of  which  a  wood  vessel's 
frame  work  is  composed. 

Timbers,  Stem.  The  aft  upper  stern  frames  in  .  a 
wooden  ship  corresponding  to  the  cant  frames  in  a 
steel  ship. 

Time  Standing  Clock.    A  stamping  device  carrying  a 
a  time  piece,  so  connected  that  the  manipulation  of 
the  stamp  registers  date,  hour  and  minute. 
Page  697. 

Timenoguy.    A  rope  stretched  between  two  points  to 

prevent  gear  from  fouling  or  chafing. 
Tin.    Described  under  Metals. 

Tin  Knocker.  A  workman  who  fabricates  articles  from 
thin  sheet  metal. 

Tip  Clearance.  The  clearance  or  distance  between  the 
circumference  of  the  tip  circle  of  a  propeller  and  the 
hull  of  the  vessel. 

To  Overhaul  a  Tackle.  To  separate  the  blocks  of  a 
tackle  thus  giving  a  greater  drift  to  the  moving  blocks. 

Toggle  Pin.   A  pin,  usually  having  an  eye  worked  on 
the  head,  and  having  a  point  so  constructed,  that  a 
portion  of  it  may  turn  on  a  pivot  pin,  forming  a  tec 
shaped  locking  device  to  keep  the  pin  in  place. 
Pages  691,  815. 

Tomahawk.  A  riveting  hammer  with  a  long  heavy  head 
used  in  driving  large  rivets. 

Tongue  and  Groove.  A  term  applied  to  a  plank  one 
of  the  edges  of  which  is  cut  away  to  form  a  tongue 
and  the  other  recessed  to  form  a  groove.  The  tongue 
on  one  plank  is  matched  with  the  groove  on  the  other. 

Tongue  and  Groove  Deck.  See  Deck,  Tongue  and 
Groove. 

Tonnage  Deck.   See  Deck,  Tonnage. 

Tonnage,  Gross.  The  entire  internal  cubic  capacity  of 
a  vessel  expressed  in  tons  of  one  hundred  cubic 
feet  each.  The  peculiarities  of  design  and  construc- 
tion of  the  various  types  of  vessel  and  their  parts 
necessitate  certain  explanatory  rulings  in  connection 
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with  the  above,  i^^or  these,  see  "Navigation  Laws  of 
the  United  Stales,"  Chapter  on  Measurement. 

Tonnage,  Gross  Registered.  The  gross  tonnage  as 
entered  on  the  register  or  other  official  certificate  of 
the  tonnage  of  the  vessel. 

Tonnage,  Net.  The  internal  cubic  capacity  of  a  vessel 
which  remains  after  the  capacities  of  certain  specified 
spaces  have  been  deducted  from  the  gross  tonnage. 
These  deductible  spaces  include  principally  crew's 
quarters,  working  spaces  and  machinery  compart- 
ments. See  "Navigation  Laws  of  the  United  States," 
Chapter  on  Measurement. 

Tonnage,  Net  Registered.  The  net  tonnage  as  entered 
on  the  register  or  other  official  certificate  of  the  ton- 
nage of  a  vessel. 

Tons  Per  Inch  of  Immersion.  The  number  of  tons  of 
additional  weight  required  lo  immerse  a  vessel  one 
additional  inch  of  draft.  The  approximate  tons  per 
inch  of  immersion  at  any  draft  for  salt  water  is  equal 
to  the  area  of  the  waterplane  in  square  feet  divided 
by  420. 

Tool  Grinders.  Men  who  shape  and  sharpen  the  cut- 
ting tools  for  the  several  machines  by  grinding. 

Tool  Re-manufactured.    Tools  which  have  been  re- 
conditioned.    They   are   sometimes   reground   to  a 
smaller  size  and  again  they  are  restored  to  their 
original  size. 
Page  729. 

Tool  Steel.   See  Steel  and  Iron. 

Tools,  Calking.  Hand  operated  tools  used  in  calk- 
ing either  wood  or  metal. 

Tools,  Pneumatic  Calking.  Tools  used  for  metal 
calking  in  which  the  power  is  supplied  by  compressed 
air. 

Top  Timbers.    A  term  applied  to  upper  portions  of 

frames  in  wood  ships. 
Topgallant  Mast.    See  Mast,  Topgallant. 
Topmast.   See  Mast,  Top. 

Topmast,  Fidded.  A  term  applied  to  a  topmast  that 
laps  over  the  upper  portion  of  the  lower  mast.  This 
form  of  topmast  is  supported  at  its  lower  end  by  a 
bar,  called  a  fid,  which  passes  through  a  slot  in  the 
topmast  and  also  a  slot  in  a  pair  of  brackets  which 
are  attached  to  the  lower  mast  A  band  is  worked 
around  both  masts  at  the  level  of  the  top  of  the 
lower  mast. 

Withdrawal  of  the  fid  allows  the  topmast  to  be 
lowered. 
Page  345. 

Topmast  Stay.  Stay  secured  to  topmast  near  upper 
end,  set  up  with  turnbuckles  located  near  stem  on 
deck.  Sometimes  both  forestay  and  topmast  stay 
arc  secured  to  the  same  pad  on  deck  near  stem. 

Topping  Lift.  A  rope  or  chain  extending  from  the 
head  of  a  boom  or  gaflF  to  a  mast  or  to  the  vessel's 
structure  for  the  purpose  of  supporting  the  weight  and 
permitting  the  boom  or  gaflF  end  to  be  raised  or 
lowered. 
Pages  332,  338. 

Topping  Lift  Tackle.  Tackle  between  the  boom  and 
masthead  used  for  lowering  and  raising  boom. 

Topside.  That  portion  of  the  side  of  the  hull  which 
is  above  the  designed  watcrline. 

Topside  Planking.  The  outside  planking  on  a  wooden 
ship  lying  above  the  water  line. 

Topside  Plating.  A  term  applied  to  the  shell  plating 
above  the  waterline. 

Topside  Strake.    See  Strake,  Topside. 


Torpedo.  A  steel  plug,  sometimes  of  spherical  shape, 
designed  for  use  in  expanding  a  lead  lining  tube 
against  its  outer  jacket  of  steel  or  iron  pipe.  To 
accomplish  this  the  torpedo  is  forced  through  the 
lead  tubing  from  end  to  end. 

T6rpedo  Boat.  A  type  of  war  vessel  now  practically 
obsolete.  Its  principal  characteristics  are  high  speed, 
light  construction,  small  displacement,  and  a  main  bat- 
tery of  torpedo  tubes.  The  type  was  intended  for  use 
in  the  attacking  of  capital  ships  by  means  of  the  tor- 
pedo. The  advent  of  the  destroyers  together  with  the 
increasing  demands  for  greater  seaworthiness  and  per- 
sonal comfort  has  ended  the  building  of  vessels  of  this 
type. 

Torque.    The  moment  of  a  system  of  forces  that 

causes  rotation. 
Tow  Rope.  See  Rope,  Tow. 

Tow  Rope  Resistance.    See  Resistance,  Tow  Rope. 

Towboat.   See  Tug. 

Towing  Lights.   See  Lights,  Towing. 

Towing  Machine.  A  machine  that  automatically,  ac- 
cording to  the  strain  on  the  rope,  reels  in  or  out  a 
towing  hawser.  They  act  as  shock  absorbers  prevent- 
ing sudden  tension  and  danger  of  parting.  Their  drums 
are  designed  to  reel  up  and  stow  the  hawser. 
Page  854. 

Towing  Winch.   See  Towing  Machine. 

Trailing  Lines.  Light  lines  fastened  to  the  handles  of 
oars  and  secured  to  the  boat  inboard.  They  arc  used 
for  trailing  the  oars  alongside  when  the  crew  is  not 
pulling. 

Transfer  Pump.    See  Pump,  Transfer. 

Transformer,  Electric.  A  stationary  electric  machine 
consisting  of  primary  and  secondary  coils,  insulated 
from  each  other,  wound  on  a  laminated  iron  core. 
They  are  usually  designed  to  transform  a  high  voltage 
to  a  low  one  or  conversely  to  transform  a  low  voltage 
to  a  high  one. 
Page  954. 

Transmitter.   See  Radio. 

Transom  Beam.   See  Beam,  Transom. 

Transom  Floor.   See  Floor,  Transom. 

Transom  Frame.  See  Frame,  Transom. 

Transom,  Wing.  An  athwartship  timber  attached  to 
the  top  of  the  stern  post.    (Wood  ship.) 

Transoms,  Filling.  Athwartship  timbers  attached  to 
the  forward  side  of  a  stern  post. 

Transport.    A  vessel  intended  for   the   carriage  of 
troops,  equipment,  ordnance,  military  or  naval  stores, 
etc.     The   carriage  aboard   ship  of  passengers  or 
)  merchandise.  ; 

Transverse.  At  right  angles  to  the  ship's  fore  and 
after  center  line.  . 

Transverse  Bulkhead.   See  Bulkhead,  Transverse. 

Transverse  Frames.    See  Frame,  Transverse. 

Transverse  Number  or  Numeral.  A  key  number  used 
by  classification  societies  in  their  rules  for  determin- 
ing the  scantlings  of  the  frames  and  transverse  mem- 
bers. These  numbers  with  the  corresponding  scant- 
lings are  tabulated  in  the  rules  and  are  the  results  of 
experience  and  comparison.  The  numbers  arc  arrived 
at  in  different  ways  by  the  various  classification  so- 
cieties, but  they  are  always  identification  ntunbers  in- 
dicating the  general  size  of  the  vessel  as  well  as  the 
proper  scantlings  of  the  structural  members. 

Transverse  Stability.  The  tendency  of  a  ship  to  return 
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to  the  upright  or  initial  position  when  inclined  trans- 
versely by  an  impressed  force. 

Transverse  Stresses.  Stresses  acting  at  right  angles 
to  the  ccnterline  of  a  vessel  or,  if  referring  to  a  beam 
or  girder,  acting  at  right  angles  to  the  length. 

Transverse  Subdivision.  The  subdivision  of  a  ship 
resulting  from  the  fitting  of  transverse  or  athwartship 
bulkheads. 

Trap,  Steam.   See  Stjeam  Trap. 

Trawler.  A  vessel  designed  for  fishing  and  fitted  for 
handling  sweeping  nets.  Vessels  of  this  type  arc  of 
robust  construction,  have  considerable  sheer,  great 
draft  aft,  good  maneuvering  qualities  and  large  fish 
holds. 

Tread.   The  length  of  a  vessel's  keel. 

Treads.  The  steps  or  horizontal  portions  of  a  ladder 
or  staircase  upon  which  the  foot  is  placed. 

Treads,  Safety.  A  special  non-slipping  metal  tread 
fitted  to  the  deck  at  the  foot  of  ladders  and  stairways. 
They  are  also  often  fitted  to  the  upper  surface  of  the 
steps  of  ladders  and  stairs.  When  the  steps  them- 
selves are  safety  treads  they  are  called  safety  steps. 
Page  977. 

Treble  Purchase.  A  purchase  in  which  two  treble 
blocks  are  used. 

Treble  Riveting.   See  Riveting,  Treble. 

Tree  Nail  Turners.  Men  who  operate  wood  cutting 
machines  which  make  tree  nails. 

Tree  Nails  (Trunnels).  A  cylindrical  wooden  pin  used 
to  secure  the  planks  of  a  wooden  ship  to  the  frames. 
After  the  tree  nail  is  firmly  driven  into  place  and  cut 
off  flush  with  the  planking  its  head  is  expanded  by 
means  of  a  small  wedge. 

Trestle-Trees.  A  term  applied  to  fore  and  aft  pieces, 
whether  of  wood  or  steel,  that  are  fitted  at  the  hounds 
of  a  mast  for  the  purpose  of  supporting  the  cross- 
trees  or  platform  at  the  top  of  a  mast. 

Trim.  The  longitudinal  deviation  of  a  vessel  from  her 
designed  waterline  at  a  given  draft.  When  expressed 
in  feet  and  inches  it  is  equal  to  the  sum  of  the  dis- 
tances that  points  on  the  waterline  at  the  bow  and 
stern  are  above  or  below  the  designed  waterline  at  the 
mean  draft  at  which  the  vessel  is  floating.  The  varia- 
tion in  a  vertical  direction  of  the  fore  and  aft  extremi- 
ties of  the  actual  position  of  a  vessel's  plane  of  floata- 
tion from  its  designed  position. 

Trim  by  Head.  That  condition  of  trim  in  which  a 
vessel  inclines  forward  so  that  her  actual  plane  of 
flotation  is  not  coincident  with  or  parallel  to  her 
designed  plane  of  flotation. 

Trim  by  Stem.  That  condition  of  trim  in  which  a  ves- 
sel inclines  aft  so  that  her  actual  plane  of  flotation 
is  not  coincident  with  or  parallel  to  her  designed  plane 
of  flotation. 

Trimmins^  Tank.   See  Tank,  Trimming. 

Trochoidal  Wave.  A  wav^,  the  contour  of  which  is  the 
curve  traced  out  by  a  point  on  a  radius  of  a  circle, 
which  latter  is  rolled  on  the  underside  of  a  given  line. 
This  is  the  wave  contour  which  is  usually  adopted  for 
use  in  connection  with  calculations  of  bending  mo- 
ment for  a  vessel  among  waves. 

Tropenas  SteeL  See  Steel  and  Iron. 

Trough  Tool.  A  smoothing  tool  for  use  on  structural 
shapes. 

Tmck.  The  pedestal  or  ball  at  the  extreme  top  of  the 
topmast  or  topgallantmast. 


Trundle  Head.  The  circular  portion  of  the  capstan 
head  designed  to  take  the  ends  of  the  capstan  bars 
foi  turning. 

Trunk.  A  vertical  or  incHned  shaft  formed  by  bulkheads 
or  casings  extending  one  or  more  deck  heights,  around 
openings  in  the  decks,  through  which  access  can  be  ob- 
tained, cargo  stores,  etc.,  handled  or  ventilation  pro- 
vided without  disturbing  or  interfering  with  the  con- 
tents or  arrangements  of  the  adjoining  spaces. 

Trunk  Bulkhead.   See  Bulkhead,  Trunk. 

Trunk  Cabin.  A  cabin  which  extends  but  a  partial 
deck  height  above  the  upper  or  weather  deck. 

Trunk  Deck.   See  Deck,  Trunk. 

Trunk  Deck  Stringer.   See  Stringer,  Trunk  D^k. 

Trunk  Deck  Stringer  Bar.   See  Bar,  Stringer. 

Trunk  Deck  Vessel.  A  vessel  having  a  long  continuous 
opening  or  hatch  in  the  weather  deck.  The  longitudinal 
coamings  of  this  hatch  are  carried  up  about  a  deck 
height  above  the  weather  deck  and  connected  at  their 
upper  edges  by  a  flat  or  deck. 

Trunk  Hatchway.   See  Hatchway,  Trunk. 

Trunk,  Ventilating.    Trunks  through  which  air  is  led 
for  supplying  fans  and  blowers,  or  through  which 
heated  air  is  allowed  to  escape. 
Pages  674,  675,  676,  678. 
Plate  LT. 

Truss.  An  iron  band  around  a  lower  mast  having  a 
pivot  attachment  to  the  center  of  a  lower  yard,  thus 
forming  the  center  of  motion  for  bracing  the  yard 
around  and  at  the  same  time  holding  it  in  position  at 
the  mast;  to  brail  up  a  sail. 

Tub.  A  short  cask  or  half  barrel.  Also  an  opprobrious 
or  contemptuous  term  applied  to  a  vessel  to  signify 
that  it  is  out  of  date  or  faulty  in  design. 

Tube  Cleaners,  Boiler.  See  Boiler  Tube  Cleaners. 

Tube  Expander.  A  tool  used  to  expand  the  end  of 
tubes  into  the  sheets  or  headers  of  boilers,  and  into 
flanges,  etc. 

Tube  Sheet,  Condenser.  See  Condenser,  Tube  Sheet. 

Tube  Sheets.  See  Boiler  Tube  Sheets. 

Tubes,  Boiler.   See  Boiler  Tubes. 

Tubes,  Condenser.    See  Condenser  Tubes. 

Tubes,  Sounding.  Small  pipes  leading  vertically  up 
from  a  tank  and  arranged  with  the  lower  end  opening 
into  the  tank  so  that  the  liquid  rises  in  the  pipe  so 
its  height  can  be  measured  by  lowering  a  sounding 
rod  into  the  pipe. 
Pages  600  to  603. 
Plate  XLIII. 

Tuck  Plate.    See  Plate,  Tuck. 

Tug;  Tugboat.  A  vessel,  equipped  with  heavy  duty 
engines  and  machinery,  used  for  towing  miscellaneous 
types  of  floating  craft. 

Tug  or  Towboat.   A  small,  handy,  power-driven  vessel 
fitted  with  slow-turning  powerful  machinery,  espe- 
cially designed  for  towing. 
Pages  448  to  468. 

Tumble  Home.  The  decreasing  of  a  vessel's  beam 
above  the  waterline  as  it  approaches  the  rail.  (The 
opposite  of  flare.) 

Tumbler.  An  attachment  to  the  jaws  of  a  gaff  to  pre- 
vent the  chafing  of  the  mast. 

Tuning.    See  Radio. 

Tunnel  Frames.   See  Frames,  Tunnel. 

Tunnel  Plating.   The  plating  composing  the  structure 
of  a  tunnel. 
Page  507. 
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l*Unnel  Recess.    The  enlarged  end  of  a  shaft  tunnel. 
At  the  forward  end  this  enlargement  is  termed  the 
thrust  recess  and  at  the  after  end  the  stuffing  box 
recess. 
Page  507. 

Tunnel,  Shaft.  (Shaft  alley.)  A  long  narrow  compart- 
ment running  from  the  propelling  machinery  to  the 
stern  tube  and  containing  the  line  shafting  and  its 
bearings.  Fitted  in  order  to  provide  access  to  the 
shaft  and  shaft  bearings  as  well  as  to  protect  the 
shafting  from  the  cargo  in  the  after  holds. 
Page  507. 

Turbine.  A  machine  in  which  the  kinetic  energy  of  the 
the  steam  is  transformed  into  direct  rotary  motion. 
A  reciprocating  engine  produces  work  by  the  rela- 
tively slow  overcoming  of  resistance  by  the  pressure 
of  the  steam  up  to  the  cut  off  and  by  the  hyperbolic 
expansion  of  the  steam  up  to  the  release  while  a  tur- 
bine does  its  work  through  the  impulse  reaction  of 
steam  or  steam  jets  at  high  velocity  on  rotary  vanes. 

There  are  many  arrangements  of  turbine  depending 
on  the  speed  of  the  vessel,  the  maneuvering  qualities 
required,  the  number  of  propellers  and  so  forth.  For 
a  triple  screw  ship  of  ordinary  size  a  common  arrange- 
ment consists  of  three  ahead  and  two  astern  tur- 
bines with  one  H.  P.  turbine  on  the  center  shaft  and 
one  L.  P.  turbine  on  each  wing  shaft.  The  backing 
turbines  are  arranged  either  within  the  casings  of 
the  L.  P.  turbines  or  on  the  same  shaft.  A  combina- 
tion arrangement  for  a  triple  screw  steamer  consists 
of  two  triple  expansion  reciprocating  engines  one  on 
each  wing  shaft  with  a  low  pressure  turbine  on  the 
center  shaft.  The  steam  in  this  case  passes  through 
the  reciprocating  engines  and  from  there  to  the  low 
pressure  turbine,  the  pressure  of  the  steam  upon 
entrance  to  the  turbine  being  somewhat  less  than  the 
atmosphere.  For  low  speed  cargo  ships  it  has  been 
found  very  advantageous  to  utilize  reduction  gears  so 
that  the  efficient  high  speed  of  the  turbines  may  be 
reduced  through  pinion  and  gear  wheels  to  the  desir- 
able low  number  of  revolutions  for  the  propeller. 
In  this  case  a  high  pressure  turbine  on  one  side  and  a 
low  pressure  turbine  on  the  other  side  of  the  engine 
room  may  work  together  on  one  shaft.  In  addition 
to  the  above  is  a  method  called  the  Electric  Drive  in 
which  the  turbines  operate  generators  which  in  turn 
drive  the  propeller  shafting  through  motors.  In  this 
way  differences  in  speed  and  backing  may  be  handled 
at  the  motor  and  the  same  turbine  used  for  both 
backing  and  going  ahead. 

Turbines  have  the  follow'ng  advantages  over  recip- 
rocating engines : 

1.  A  lower  center  of  gravity  and  less  weight.  It  is 
noted,  however,  that  the  floor  space  is  about  the  same. 

2.  A  minimum  of  vibration  and  freedom  from  the 
danger  due  to  the  inertia  of  the  reciprocating  parts 
which  of  course  increases  rapidly  with  the  size  and 
speed  of  a  reciprocating  engine. 

3.  The  turbine  allows  more  direct  action  of  the 
steam  from  the  boiler,  is  not  seriously  affected  by 
excess  moisture  in  the  steam,  nor  is  the  feed  water 
polluted  by  cylinder  oil  carried  over  by  the  steam. 

4.  The  turbine  is  less  apt  to  break  down  due  to  the 
absence  of  pistons,  slide  valves,  connecting  rods,  etc., 
inclosure  of  working  parts  and  lack  of  vibration. 

5.  For  high  speeds  in  particular  the  steam  con- 
sumption is  less. 


Lloyd's  rules  require  that  in  single  screw  vessels  fitted 
with  steam  turbine  engines,  arrangement  shall  be  made 
so  that  steam  can  be  led  direct  to  the  low  pressure 
turbine  and  that  either  the  high  pressure  or  low  pres- 
sure turbine  can  exhaust  direct  to  the  condenser. 
Also  that  two  astern  turbines  be  fitted. 

Pages  889,  921.  922,  926.  927,  928,  929,  930,  941,  953, 
970,  1012.  1041,  1062. 

Plates  XIV.  XLVII.  XLVIII. 
Lloyd's  rules  require  in  vessels  with  steam  tur- 
bine installations  that  the  following  spare  gear 
shall  be  carried  on  the  ship,  viz.: 
2  bolts  and  nuts  (or  studs  and  nuts)  for  each  size  of 

rotor  bearing. 
2  bolts  and  nuts  (or  studs  and  nuts)  mam  gear 

wheel  bearing. 
2  bolts  and  nuts  (or  studs  and  nuts)  pinion  bear- 
ing. 

1  set  of  coupling  bolts  of  each  size  used. 
One-twentieth  of  total  number  of  bolts  and  nuts  (or 

studs  and  nuts)  for  each  gear  case  joint. 
One-twentieth  of  total  number  for  each  turbine  cas- 
ing joint. 

2  thermometers  for  oil  circulation  system. 

1  set  of  bearing  brushes  for  one  gear  wheel  shaft. 
1  set  of  bearing  brushes  for  rotor. 

1  set  of  bearing  brushes  for  pinion  shafts. 
One-half  set  of  packing  rings  or  segments  for  each 

gland  of  rotor  shafts  so  fitted  and  half  the 
number  of  springs  fitted. 

2  ordinary  thrust  horse  shoes  (or  thrust  rings)  for 

main  thrust  block,  or  sufficient  pads  for  one 
face  of  Mitchell  type  of  main  thrust  block. 
Turbine  thrust  and  adjusting  brushes  with  rings 
complete,  or  one  set  of  pads  of  Mitchell  type 
for  one  turbine  of  each  size  fitted. 
T  I  set  of  liners  for  adjusting  block  of  different  thick- 
nesses. 

1  set  of  feed  pump  valves. 

1  set  of  bilge  pump  valves. 

1  set  of  valves  for  lubricating  oil  pump. 
^       1  bucket  and  rod  for  lubricating  oil  pump.      t.  ! 
r;       1  escape  valve  spring  of  each  size  fitted.  < 
}'      A  quantity  of  assorted  bolts,  studs  and  nuts. 

Bars  and  plates  of  iron  or  mild  steel. 

In  addition  to  .the  foregoing,  the  following  articles 
are  recommended  by  Lloyd's  to  be  carried 
.-^  with  a  view  to  expedite  repairs  and  lessen 

delay  in  distant  ports,  viz.: 

1  propeller  of  each  hand,  or  one  set  of  blades  of 
^        each  hand. 
%       1  propeller  shaft. 

1       Lignum  vitae  lining  for  one   stern  bush. 

J      Sufficient  material  for  one  gland  and  one  dummy 

ring  of  each  size  where  labyrinth  packing  is 

used. 

1  air  pump  rod,  bucket  and  valves. 

1  circulating  pump  rod,  bucket  and  valves,  or  im^ 

peller  and  shaft. 

2  dozen  boiler  tubes. 

5  per  cent  of  the  number  of  condenser  tubes  and 

packing  glands  for  same. 
10  per  cent  of  the  tubes  for  oil  cooler  and  packing 

glands  for  same. 
1  set  of  boiler  feed  check  valves. 
Turbine  Annulus  Area.    The  net  area  available  for 

steam  flow  through  the  blade  rings  of  a  turbine. 
Turbine  Blades.    The  vanes  either  on  rotor  or  casing* 


138 


TUR 


SHIPBUILDING  CYCLOPEDIA 


TUR 


which  arc  subject  to  and  directly  effect  the  travel 
of  the  steam  through  the  turbine. 

The  dimensions,  shape  of  cross  section,  and 
spacing  largely  determine  the  turbine  efficiency.. 

For  the  casing  or  guide  blades  the  principal 
stresses  are  bending  due  to  the  impulse  of  the 
steam. 

For  the  rotor  blades  the  centrifugal  force  due 
to  high  speeds  of  rotation  results  in  a  tensile  stress 
also. 

Blades  are  set  in  grooves  worked  in  casing  or 
rotor  and  arc  accurately  spaced  by  means  of  calk- 
ing or  packing  pieces.  The  sides  of  the  grooves 
and  ends  of  the  blades  are  usually  serrated  or  given 
some  other  special  shape  suited  to  better  holding 
the  blading  in  place. 

Once  set  in  the  proper  groove,  the  blades  and 
packing  pieces  are,  after  calking  and  lining  up,  wire 
laced  and  silver  soldered. 

Turbine  Blade  Friction.  The  friction  produced  by  the 
flow  of  steam  across  the  turbine  blades.  This 
friction  is  much  increased  by  the  presence  of  water 
in  the  steam.  It  is  accordingly  advantageous  to 
make  the  surfaces  of  all  blading  as  smooth  as  may 
be  and  to  use  superheated  steam. 

Turbine,  Compound  Impulse  Reaction.  A  turbine  in 
which  the  principal  expansion  of  the  steam  occurs 
in  the  vanes.  The  steam  velocity  is  moderate  but 
for  good  efficiency  the  peripheral  speed  of  the  rotor 
must  be  about  three-quarters  that  of  the  steam 
speed.  Owing  to  the  low  rotor  speeds  used,  this 
type  is  especially  suited  to  ship  propulsion. 

Turbine,  Cruising.  A  turbine  designed  for  use  at  rela- 
tively low  speeds  as  compared  with  the  vessel's 
maximum.  They  are  designed  and  fitted  to  give 
reasonable  economy  under  cruising  conditions. 

They  may  be  installed  either  as  separate  units  or 
be  built  within  the  same  casing  as  the  high  pressure 
turbine.  When  fitted  independently  they  are  placed 
on  the  low  pressure  turbine  shaft. 

Turbine  Cylinder  or  Casing.  The  outer  and  stationary 
portion  of  the  turbine.  For  purposes  of  construc- 
tion and  access  it  is  made  in  two  portions,  the 
upper  and  lower  half  respectively.  In  large  units 
each  part  may  itself  be  made  up  of  two  or  more 
parts. 

Turbine  casings  are  generally  made  of  cast  iron 
of  various  designs  as  to  ribbing  and  thickness  of 
material. 

Essentially  the  turbine  casing  consists  of  a  series 
of  cylinders  of  differing  internal  diameters,  these 
several  diameters  corresponding  to  changes  in 
stage.  The  diameter  is  least  at  the  inlet  end  and 
increases  in  order  to  accommodate  the  increased 
volume  of  the  steam  resulting  from  its  expansion 
during  its  passage  through  the  turbine. 

Special  care  is  exercised  in  testing  and  steaming 
the  casing  preparatory  to  finishing  in  order  to  per- 
mit distortion  under  actual  operating  conditions. 

Nozzles  for  steam  inlet  and  exhaust  are  fitted  in 
suitable  locations. 

Suitable  palms  with  webs  and  ribs  attaching  to 
the  casing  are  cast  with  the  casing  and  afford 
means  of  transmitting  the  casing  weight  to  the 
structure  of  the  ship.  Provision  for  longitudinal 
expansion  when  heated  is  made  by  fitting  large 
holt  holes  for  the  forward  feet  while  the  after 
feet  are  securely  bolted. 


Turbine  Diaphragm.  A  division  member  or  plate 
which  separates  two  adjacent  turbine  stages  from 
each  other.  It  consists  of  a  wrought  or  cast  steel 
division  plate  riveted  at  its  outer  edge  to  a  cast 
steel  rim  and  at  its  center  to  a  hub  through  which 
the  rotor  shaft  passes.  The  rim  dovetails  into  the 
turbine  cylinder.  The  hub  is  pirovided  with  close 
fitting  grooved  packing  to  reduce  steam  leakage. 

Turbine  Effective  Blade  Height  The  clear  distance 
between  the  inner  face  of  shroud  ring  and  the  top 
of  foundation  ring. 

Turbine  Efficiency.  The  ratio  of  theoretical  to  actual 
steam  consumption  in  turbines. 

The  principal  turbine  losses  arc  those  due  to 
steam  friction,  both  against  itself  and  against  the 
blades;  exhaust  steam  velocity;  leakage  over  blade 
tips  at  glands,  etc.;  mechanical  friction;  radiation. 
The  above  losses  total  almost  40  per  cent. 
Hence  the  average  efficiency  to  be  anticipated  in 
practice  may  be  taken  as  slightly  in  excess  of  60 
per  cent. 

Turbine  Foundation.   See  Engine  Foundation. 

Turbine  Guide  Blades.  Fixed  or  stationary  blades 
carried  on  the  casing  of  an  impulse-reaction  type 
of  turbine.  These  blades  receive  the  steam  from 
the  moving  blades  and  while  changing  its  direction 
of  flow  also  increase  its  velocity. 

Turbine  Lifting  Gear.  Gear  designed  for  lifting  the 
upper  casing  of  the  turbine  for  examination,  erec- 
tion, repairs,  etc.  When  ready  for  use  guides  are 
provided  so  as  to  insure  movement  without  damage 
to  blading.  The  gear  proper  consists  of  a  motor 
acting  through  a  system  of  worms  and  worm 
wheels. 

Turbine  Moving  Blades.  Blades  carried  by  the  rotor 
and  therefore  having  motion  relative  to  the  fixed 
blades  carried  by  the  casing.  These  blades,  or 
blades  having  the  same  function,  are  fitted  in 
both  the  impulse  and  impulse-reaction  types  of 
turbine.  They  receive  the  steam  directly  from  the 
nozzles  or  guide  blades  and  by  changing  its  direc- 
tion of  flow  are  able  to  transmit  a  rotative  effort  to 
the  turbine  shaft. 

Turbine,  Multiple  Stage  Impulse.  A  turbine  in  which 
the  expansion  of  the  steam  takes  place  in  sets  of 
nozzles  and  from  which  the  steam  impinges  on 
vanes  set  on  several  revolving  discs.  Only  a  limited 
pressure  drop  is  allowed  for  each  set  of  nozzles. 
This  keeps  down  the  velocity  of  exit  steam  from 
same  and  thus  reduces  blade  velocity.  Several 
rows  of  moving  blades  are  fitted  on  each  wheel 
and  the  steam  speed  falls  from  row  to  row.  It  is 
accordingly  possible  to  use  a  much  lower  peripheral 
disc  speed  in  the  single  stage  impulse  type.  Hence 
turbines  of  this  class  are  successfully,  used  for  main 
propulsive  units  in  marine  installations. 

Turbine  Nozzle.  A  device  for  supplying  steam  in  the 
proper  amount  and  direction  to  the  rotating  buck- 
ets of  the  turbine. 

The  number  and  size  ef  nozzles  are  directly  de- 
pendent upon  the  horse  power  desired. 

In  the  first  stage,  nozzles  occupy  only  a  part  of 
the  turbine  circumference,  but  in  the  last  stages 
the  entire  circumference  is  taken  up. 

Nozzles  are  made  in  segmental  castings  of  suit- 
able size  and  shape  for  the  location  desired. 

Turbine  Operating  Gear.  A  mechanism  for  turning  the 
rotor  over  for  repair  or  examination.    It  consists 
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of  worm  wheels  on  the  turbine  shafts.  These  worm 
wheels  are  actuated  by  removable  worms  and  shafts 
operated  by  turning  engines  or  other  means. 

Turbine  Reduction  Gearins^.  See  Reduction  Gearing. 

Turbine  Rotor.  The  rotating  part  of  the  steam  tur- 
bine. It  is  built  up  of  the  following  principal  parts : 
a  cylinder  or  drum;  wheels;  shafting;  dummy 
piston. 

In  the  construction  of  the  rotor,  balance  and 
rigidity  are  of  the  first  importance  in  order  to  in- 
sure absence  of  vibration  and  accuracy  of  clear- 
ance. 

The  cylinder  or  drum  is  worked  out  of  the  solid 
ingot.  In  large  installations  two  drums  may  be 
used,  an  additional  wheel  being  fitted  at  the  junc- 
ture of  the  drums. 

Great  care  is  required  in  handling  and  boring  the 
drum  to  avoid  distortion  due  to  concentrations  of 
pressure. 

Wheels  may  be  of  various  forms  and  are  either 
cast  or  forged.  Steel  forgings  are  the  best  prac- 
tice at  the  present  time. 

The  shafting  is  suitably  turned  and  the  wheels 
arc  shrunk  thereon.  Pins  are  fitted  to  guard 
against  the  motion  of  wheel  on  shaft. 

The  cylinder  or  drum  is  then  shrunk  on  to  the 
wheels  and  secured  thereto  by  riveted  screws  fitted 
with  means  to  prevent  backing  off. 

The  grooves  for  the  reception  of  the  moving 
blades  are  worked  in  the  outer  surface  of  the  drum. 

Journals  are  provided  on  shafting  and  the  entire 
weight  of  the  rotor  thus  transmitted  to  the  main 
bearings. 

A  dummy  piston  is  placed  at  the  steam  end  of 
the  rotor.  It  consists  of  a  series  of  collars  formed 
on  the  rotor  extension  and  rings  attached  to 
dummy  casing  and  fitted  with  small  clearance  cor- 
responding to  the  collars.  Steam  leakage  is  pre- 
vented by  the  wire  drawing  action  of  this  con- 
trivance. 

Turbine  Shroud  Ring.  A  ring  designed  to  take  the  ends 
of  turbine  blading,  so  as  to  maintain  alignment  and 
protect  against  the  action  of  centrifugal  forces. 

Turbine,  Single  Stage  Impulse.  A  turbine  in  which 
the  expansion  of  the  steam  takes  place  within  a 
set  of  nozzles  and  from  which  the  steam  issues  in 
jets  of  high  velocity  impinging  upon  vanes  set 
securely  upon  a  revolving  disc.  The  jet  velocity  of 
this  type  has  between  2,500  and  4,000  feet  per  sec- 
ond. The  peripheral  disc  speed  is  always  consider- 
ably less  fhan  half  the  jet  velocity.  Owing  to  the 
high  speed  of  this  type  it  is  not  suited  to  use  for 
the  main  drive  of  an  ordinary  sea-going  vessel.  It 
is,  however,  much  used  for  driving  dynamos  on 
shipboard. 

Turbo- Electrical  Ship  Propulsion.   See  Electric  Drive. 

Turbo  Generators.  A  combination  consisting  of  a 
steam  turbine  and  an  electric  generator  generally  on 
the  same  shaft.  The  current  furnished  by  the  genera- 
tor is  used  for  lighting  the  ship  and  sometimes  for 
motors  on  the  auxiliary  machinery  and  machines  in 
the  engineer's  work  shop. 

Lloyd's  rules  suggest  that  great  care  should  be  taken 
that  the  generators,  motors  or  electric  leads  are  not 
located  in  such  a  place  that  they  will  influence  the 
compasses. 

Pages  934,  936.  937,  953,  1010,  1041,  1062. 
Turn.    To  cause  a  rope  or  chain  to  encircle  a  spar, 


pin  or  bitt  one  or  more  times,  also  to  pass  the  bight 
of  a  rope  over  a  bitt  or  cleat.  The  act  is  generally 
referred  to  as  taking  or  catching  a  turn. 

Turn  In.   To  retire  for  the  night. 

Turn  Turtle.  To  capsize  or  to  founder.  To  turn  com- 
pletely over. 

Tumbuckle.  A  device  for  connecting  two  parts  of  a 
bar,  rod  or  rope  together  with  an  adjustable  tension. 
It  consists  of  an  internally  threaded  link  turning  on 
screws  at  each  end  threaded  in  opposite  directions  or 
one  end  may  have  a  swivel  and  the  other  a  screw. 
The  link  is  operated  by  means  of  a  wrench  or  a  lever. 
Frequently  the  link  is  constructed  with  a  hole  through 
the  center  for  applying  a  marline  spike  as  a  lever. 
Pages  334,  347,  870. 

Turning  Circle.  The  approximate  circle  described  by 
a  vessel  in  turning  when  the  helm  is  hard  over. 

Turning  Engine.   See  Engine,  Turning. 

Turning  Gear.  An  arrangement  or  device  for  turning: 
the  main  engine  by  power  other  than  its  own. 

In  large  installations  a  turning  engine,  either 
steam  or  electric,  is  used  to  actuate  a  large  worm 
wheel  carried  on  the  main  shaft. 

In  smaller  engines  the  worm  wheel  may  be 
operated  by  hand  lever  or  by  jack. 

In  very  small  engines  the  wheel  may  be  operated 
by  a  pinch  bar  and  toothed  gear  wheel. 

Turning  Gear  Wheel.  A  large  worm  wheel  mounted 
on  the  main  shaft  in  power  and  the  larger  hand- 
operated  turning  gears.  In  the  smaller  hand- 
operated  gears,  a  toothed  wheel  mounted  on  the 
main  shaft  and  arranged  for  operation  by  means  of 
a  pinch  bar. 

Turpentine,  Wood.  The  resinous  juice  of  pine  or  fir 
trees  used  in  mixing  paints,  varnishes,  etc.   See  Paint. 

Turret  Armor.  Armor  fitted  to  the  turret  structure  for 
the  protection  of  the  gun  and  ammunition  handling 
mechanism. 

Turret  Deck.   See  Deck,  Turret. 

Turret  Deck  Stringer.   See  Stringer,  Turret  Deck. 

Turret  Deck  Stringer  Bar.   See  Bar,  Stringer. 

Turret  Deck  Vessel.  A  merchant  vessel  constructed 
with  a  side  having  an  abrupt  round  over  or  tumble 
home  at  about  the  level  of  the  main  deck  from  which 
point  the  sides  are  carried  up  in  a  reverse  curve  to 
the  narrow  deck  termed  the  turret  deck. 

Turret  Lathe.   See  Lathe,  Turret. 

Turret  Ship.  A  war  vessel  in  which  the  main  battery 
guns  are  mounted  in  structures  (generally  protected 
with  armor)  carried  on  rollers  and  capable  of  rota- 
tion. 

Turrets.  Structures  designed  for  the  mounting  and 
handling  of  the  guns  and  accessories  (usually  main 
battery  guns)  of  a  war  vessel.  Turrets  are  con- 
structed so  as  to  revolve  about  a  vertical  axis  usually 
by  means  of  electrical  or  hydraulic  machinery. 

Turtle-Back.  Usually  applied  to  the  weather  or  fore- 
castle deck  forward  as,  in  naval  practice,  to  protective 
decks  in  the  vicinity  of  the  water  line  when  of  ex- 
cessive camber  or  sharply  sloped  or  curved  down  at 
side. 

Turtle  Deck,  Turtle-Back.   See  Deck,  Tuktle. 

'Tween  Deck.   See  Deck,  'Tween. 

'Tween  Decks.   A  term  applied  to  the  space  between 

any  continuous  decks. 
'Tween  Deck  Tonnage.    The  enclosed  space  between 

decks  expressed  in  tons  of  one  htmdred  cubic  feet 
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Twice-Laid  Rope.   See  Rope,  Twice-Laid. 

Twine.    Small  cotton  or  flax  cord  or  thread  used  by 

sail-makers  in  working  on  canvas. 
Twofold  Purchase.    A  purchase  in  which  two  double 

blocks  are  used. 

U 

Ultramarine  Blue.   See  Paint. 
Umber.   See  Paint. 

Umbrella.  A  metal  shield  in  the  form  of  a  frustrum  of 
a  cone,  riveted  to  the  outer  casing  of  the  smoke 
stack  over  the  air  casing  to  keep  out  the  weather. 
Page  672. 

Under-Deck  Tonnage.   The  enclosed  volume  of  a  ves- 
sel below  the  tonnage  deck  expressed  in  tons  of  one 
hundred  cubic  feet.    Pages  232,  233. 
Under  Way.    A  vessel  is  under  way  according  to  the 
navigating  laws,  **when  she  is  not  at  anchor,  made 
fast  to  the  shore  or  aground." 

Generally  speaking,  it  means  that  she  is  proceeding 
on  a  course. 

Underhung  Rudder.    See  Rudder,  Underhung. 

Union.  A  fitting  used  to  connect  pipes,  particularly 
where  it  is  not  desirable  to  disturb  the  position  of 
the  pipes  as  must  be  done  with  a  coupling.  They 
are  usually  made  of  malleable  iron  or  brass. 
Unions  less  than  2  inches  in  diameter  usually  have 
screw  connections  and  those  above  that  size  flange 
connections. 

Union  Jack.  A  small  flag  flown  from  a  jack  staff  for- 
ward. It  is  set  Sundays  and  when  dressing  ship. 
The  design  embodies  that  of  the  upper  inner  corner 
of  the  national  ensign.  In  the  United  States  the 
design  is  stars  on  a  blue  fleld.  In  Great  Britain 
the  design  is  composed  of  the  crosses  of  St.  George, 
St.  Andrew  £.nd  St.  Steven,  on  a  blue  field. 
Page  1102. 

Universal  Joint.  A  joint  designed  to  transmit  torsional 
effort  from  a  given  length  of  shafting  to  another 
independent  of  alignment. 

Unship.  To  remove  anything  from  its  accustomed  or 
stowage  place;  to  take  apart. 

Unstable  Equilibrium.    See  Equilibrium,  Unstable. 

Upper  Deck.   See  Deck,  Upper. 

Upper  Deck  Sheerstrake.  The  strake  of  outside  plat- 
ing adjacent  to  the  upper  deck. 

Upper  Deck  Stringer.   See  Stringer,  Upper  Deck. 

Upper  Deck  Stringer  Bar.   See  Bar,  Stringer. 

Upper  Works.  Superstructures  or  deck  erections  lo- 
cated on  or  above  the  weather  deck.  Sometimes  used 
with  reference  to  a  vessel's  entire  above  water  struc- 
ture. 

Upright  Drill.  See  Drilling  Machine. 

Upsetting  Lever.   Sec  Righting  Lever  or  Arm. 

Upsetting  Machine.  A  machine  designed  for  increasing 
the  diameter  or  size  of  the  ends  of  bar  stock  or  pipe 
for  a  desired  distance  as  in  the  case  of  boiler  stay 
rods  and  tubes. 

Upsetting  Moment  The  product  of  the  displacement 
and  the  upsetting  lever.  The  displacement  is  usu- 
ally expressed  in  tons,  and  the  lever  in  feet  and 
the  upsetting  couple  stated  in  foot-tons. 

Uptake.  A  sheet  metal  conduit  connecting  the  boiler 
smoke  box  with  the  base  of  the  smoke  stack.  It 
conrcys  the  smoke  and  hot  gases  from  the  boiler 
to  the  stack  and  should  be  made  double  thickness 
with  an  air  space  between  to  prevent  radiation. 


Swinging  dampers  for  controlling  the  fires  are 
fitted  in  the  uptake. 
Pages  670,  671. 

Useful  Load.  That  portion  of  a  vessel's  designed  dis- 
placement which  is  devoted  more  or  less  definitely 
to  the  particular  object  for  which  the  vessel  is  in- 
tended. 

In  merchant  vessels  it  includes  cargo,  fuel,  stores 
and  water,  both  potable  and  reserve  feed. 

In  naval  vessels  it  includes  protection  proper, 
battery,  ammunition,  fuel,  stores  and  water,  both 
potable  and  reserve  feed. 

When  reference  is  made  to  merchant  vessels  the 
term  is  synonymous  with  "dead  weight."  Like  this 
latter  term,  it  relates  exclusively  to  weight,  not 
volume.    Pages  155,  156. 

V 

Valve.  A  mechanical  contrivance  used  for  controlling 
or  shutting  oflF  the  passage  of  air,  steam,  water,  etc., 
into  or  out  of  a  boiler,  cylinder,  tank,  compartment, 

or  through  a  pipe  line.    Pages  390  to  392,  600  to  605, 

608,  610,  612  to  621,  624,  625,  627,  632,  634,  646  to  659. 

686,  687,  884,  1007,  1032,  1033,  1034,  1035,  1036,  1037. 
Plates  XII,  XLIII,  XLIV,  XLVI,  XLVII,  XLVIII, 

XLIX,  L. 

Valve,  Air.  Any  valve  on  a  compressed  air  line.  Also 
used  in  reference  to  the  control  mechanism  on  front 
of  a  boiler  for  regulating  the  supply  of  forced 
draft  to  the  boilers. 

Valve,  Alarm.  Any  valve  which  automatically  gives  an 
alarm.  Sometimes  it  it  used  in  a  fuel  tank  to  indi- 
cate when  the  tank  is  full  and  consists  of  a  float 
valve  with  electric  contacts.  Also  used  as  a  small 
safety  valve  on  a  boiler,  where  it  is  set  to  open  at 
a  pressure  of  5  or  10  lbs.  below  the  regular  safety 
valves,  thus  giving  warning  of  the  approach  of  the 
maximum  allowable  pressure. 

Valve,  Angle.  A  valve  with  a  spherical  shaped  body 
having  a  screwed  or  flanged  inlet  at  the  bottom 
and  a  screwed  or  flanged  outlet  at  the  side. 

A  circular  valve,  fitting  snugly  on  a  circular  seat, 
is  actuated  by  a  valve  stem  or  rod  having  a  screw 
thread  cut  on  it  which  engages  in  a  thread  cut  in 
the  bonnet  or  cover.  The  valve  stem  is  turned  by 
means  of  a  hand  wheel.    Pages  1032.  1034.  1035.  1036. 

Valve,  Balanced  Whistle.  See  Whistle  Valve.  Bal- 
anced. 

Valve,  Blow-OflF.  A  valve  for  discharging  the  contents 
of  a  boiler,  evaporator  or  other  container.  Valves 
are  used  to  discharge  from  the  surface  of  the  water 
in  the  boiler  and  tlso  from  the  bottom.    Page  1033. 

Valve,  Brass  Mounted.  A  term  applied  to  a  valve 
where  such  parts  as  the  disc  and  ring,  stem,  scat 
and  bonnet  are  made  of  brass. 

Valve,  Butterfly.  A  valve  in  which  a  disc  revolves  on 
a  diametrical  axis  similar  to  a  damper.  Also  ap- 
plied to  a  valve  in  which  two  semi-discs  are  hinged 
on  a  diametrical  axis  so  that  they  both  open  and 
close  similar  in  manner  to  the  wings  of  a  butterfly. 

Valve,  By-Pass.  A  small  valve  used  on  a  larger  valve 
for  the  purpose  of  by-passing  the  pressure  from  one 
side  to  the  other  of  the  larger  valve  so  that  it  will 
open  easily. 

Valve,  Check.  A  valve  so  arranged  as  to  permit  flow 
in  one  direction  only.  Usually  it  consists  of  a  valve 
disc  carried  from  a  hinged  support  and  hanging  at 
an  angle  of  about  45°,  or  it  may  be  of  the  ordinary 
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type  of  valve  without  valve  stem  and  fitted  with  a 
spring  to  insure  rapidity  of  closing.  See  also  Non- 
Return  Valve.   Pages  1032,  1034,  1035. 

Valve,  Check,  Boiler  Feed.  A  screw  down,  non-return 
valve,  installed  in  the  pipe  lines  between  the  main 
and  auxiliary  feed  pump  and  the  boilers.  Its  ob- 
ject is  to  prevent  the  water  in  the  boiler  from  back- 
ing up  through  the  feed  lines  between  strokes  or 
when  the  pump  has  stopped  or  broken  down. 

Valve,  Cross.  A  term  applied  to  a  valve  fitted  on  a 
by-pass  between  two  lines  of  piping,  thus  providing 
communication  between  them.  It  is  usually  an 
angle  valve  with  two  side  outlets.    Page  1032. 

Valve,  Delivery.  Usually  refers  to  the  main  outboard 
delivery  valve  controlling  the  discharge  of  water 
from  the  condenser  to  the  sea. 

Valve,  Engine-Room  Control.  The  main  stop  valve 
on  the  steam  line  to  the  main  engines  controlling 
the  supply  of  steam  to  the  engines  and  located  in 
the  engine  room. 

Valve,  Escape.  A  valve  on  a  steam  engine  or  boiler 
intended  for  the  relief  of  excessive  pressure  and  for 
the  escape  of  steam. 

Valve,  Flap  or  Storm.  A  simple  form  of  check  valve 
at  the  bottom  of  a  scupper  pipe  which  permits  water 
to  discharge  from  the  scupper  overboard  but  pre- 
vents sea  water  from  backing  up  the  pipe.    Page  609. 

Valve  Gate.  A  valve  with  an  inlet  on  one  side  and  an 
outlet  directly  opposite  on  the  other  side.  The 
gate  consists  of  a  nearly  flat  tapered  disc  which 
slides  in  a  groove  that  is  perpendicular  to  the  pas- 
sage through  the  valve. 

When  open  the  gate  is  drawn  up  into  a  slot  in  the 
bonnet  of  the  valve  leaving  the  passage  clear.  The 
valve  stem  is  threaded  and  is  worked  by  a  hand 
wheel. 

The  distance  from  face  to  face  of  the  inlet  and 
outlet  flanges  or  connections  is  much  less  than  in 
a  globe  valve.    Pages  1033,  1034. 

Valve,  Globe.  A  valve  with  a  spherical  shaped  body 
having  a  screwed  or  flanged  side  inlet  and  outlet. 
A  circular  valve  fitting  snugly  on  a  circular  seat,  is 
actuated  by  a  valve  stem  or  rod  having  a  screw 
thread  cut  on  it  which  engages  in  a  thread  cut  in 
the  bonnet  or  cover.  The  valve  stem  is  turned  by 
means  of  a  hand  wheel. 

Globe  valves  are  strong,  compact,  and  tight. 
When  fitted,  care  should  be  taken  to  set  them  so 
that  they  will  close  against  the  pressure,  otherwise 
they  can  not  be  opened  if  the  valve  stem  is  broken 
or  becomes  detached.    Pages  1032,  1036. 

Valve,  Kingston.  A  sea  valve  so  arranged  that  the 
pressure  of  the  sea  forces  the  valve  on  its  seat  or 
closes  it,  thus  differing  from  most  valves  which  are 
so  arranged  that  the  pressure  is  in  the  direction  of 
opening  of  the  valve. 

Valve,  Main  Check.  Check  valves  located  in  the  feed 
water  discharge  pipes  at  or  near  the  boiler. 

Valve,  Maneuvering.   A  term  applied  to  valves  used  to 
vary  the  speed  in  turbines. 
Page  997. 

Valve,  Needle.  A  valve  which  controls  the  flow  of  a 
gas  or  liquid  by  a  long  tapered  point,  permitting 
extra  fine  adjustments  of  the  flow. 

Valve,  Non-Return.  A  type  of  check  valve  with  a 
swinging  valve  disc.    See  also  Check  Valve. 

Valve,  Outboard  Delivery.    See  Sea  Chest. 

Valve,  Pet.    A  small  valve  used  in  the  regulation  of 


pump  action  by  means  of  regulation  of  an  air 
supply. 

Valve,  Piston.  A  steam  valve  consisting  essentially  of 
two  pistons,  one  to  each  port,  connected  by  a  rod 
or  spindle.  The  steam  enters  round  the  outer 
edges  of  the  pistons  and  exhausts  past  the  inner 
edges  or  vice  versa.  The  steam  ports  and  pas- 
sages are  cast  in  the  cylindrical  chamber  in  which 
the  piston  valves  move.  Thus  the  piston  valve  is 
perfectly  balanced  in  so  far  as  the  steam  pressure 
is  concerned  and  the  frictional  load  induced  by  the 
excess  steam  pressure  on  the  back  of  the  ordinary 
slide  valve  is  eliminated,  there  remaining  only  such 
frictional  resistance  as  is  necessary  to  obtain  tight- 
ness against  steam  leaks. 

Valve,  Poppet.   See  Valve,  Throttle. 

Valve  Quadrant.  That  portion  of  the  reversing  gear 
on  a  steam  engine  to  which  the  ends  of  the  eccentric 
rods  are  attached  and  which  is  curved  to  the  arc  of  a 
circle. 

Valve,  Radiator.  A  valve  controlling  the  flow  of  hot 
water  or  steam  to  a  radiator.  It  is  usually  an  angle 
valve.    Page  963. 

Valve,  Reducing.  It  is  located  in  the  steam  supply  line 
in  order  to  reduce  the  pressure  of  the  steam  sup- 
plied to  auxiliaries.  Such  reductions  are  made  in 
the  interest  of  production  economy  and  steadiness 
of  operation.    Pages  997,  1022. 

Valve,  Reducing  Steam.  A  self-acting  valve  so  ar- 
ranged by  means  of  diaphragms  and  springs  that 
the  steam  pressure  will  be  reduced  after  passing 
through  the  valve. 

Valve,  Regulator.  A  valve  so  constructed  that  it  will 
deliver  a  liquid  or  a  gas  at  a  given  pressure.  Pages 
1019,  1021,  1022,  1043. 

Valve,  Relief.  A  valve  designed  to  open  automatically 
at  a  desired  pressure.  They  arc  installed  on  the 
cylinders  of  reciprocating  engines  and  sometimes 
on  the  valve  casings.    Pages  1007,  1023,  1037. 

Valves,  Safety.  Valves  arranged  to  open  at  any  pre- 
determined pressure  and,  by  permitting  the  escape 
of  vapor,  gas  or  other  medium,  to  prevent  ex- 
plosion or  damage  to  the  boiler,  tank  or  other 
container.    Pages  1004,  1005.  1007. 

Valve,  Sea.  A  valve  located  at  or  near  the  outside 
plating  of  a  vessel  to  supply  sea  water  to  the  fire 
pumps  and  for  flooding  the  ballast  tanks,  etc.. 
also  for  discharging  water  overboard  from  bilge 
pumps,  ballast  pumps,  condenser  circulating  pumps, 
boiler  blows,  etc.    Page  608. 

Valve,  Sea  Suction.   See  Sea  Chest. 

Valve,  Sentinel.  See  Valve,  Alarm. 

Valve,  Shifting.  A  small  sized  valve  placed  on  con- 
densers, pipes  or,  in  general,  other  low  pressure 
parts  to,  allow  the  escape  of  air  trapped  in  pockets, 
the  valve  closing  automatically  to  prevent  inflow 
from  the  atmosphere. 

Valve,  Slide.  A  device  intended  to  regulate  the  admis- 
sion of  steam  to  and  its  exhaust  from  the  cylinder 
of  a  reciprocating  engine.  For  this  purpose  it  is 
given  a  straight  line  reciprocating  motion  bearing 
a  definite  relation  to  that  of  the  piston  itself.  This 
relation  is  such  that  the  steam  ports  in  opposite 
ends  of  the  cylinder  are  alternately  uncovered  so 
that  the  steam  is  admitted  first  to  one  sid^  of  the 
piston  and  then  to  the  other  at  the  proper  points 
in  its  stroke,  the  exhaust  taking  place  regularly 
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meanwhile.  The  operation  of  the  engine  then  be- 
comes continuous. 

For  purposes  of  economy  in  practice  the  supply 
of  steam  must  be  cut  off  early  and  expanded  durin>j 
the  remainder  of  the  stroke.  Also  the  exhaust 
should  be  closed  before  the  end  of  the  stroke  in 
order  to  obtain  cushioning  and  steam  must' be  ad- 
mitted just  before  the  end  of  the  stroke.  The  pro- 
vision of  lap  and  lead  assists  in  accomplishing  the 
foriegoing. 

Valve,  Sluice.  A  valve  secured  to  a  bulkhead  usually 
without  any  connecting  pipes,  for  use  in  allowing 
water  to  flow  to  and  from  adjoining  compartments. 

Valve  S^tem.  The  rod  connecting  the  valve  with  its 
means  of  motion,  in  the  case  of  a  steam  engine  with 
the  eccentric  and  rod,  and  in  the  case  of  a  water 
valve  with  the  handwheel. 

Valve  Stem  Guide  Bracket.  The  bracket  forming  a  guide 
support  for  the  outboard  end  of  the  valve-stem,  some 
distance  away  from  the  valve  chest,  and  intended  to 
keep  the  valve  stem  in  straight  line  motion. 

Valve-Stem  Stuffing  Box.  The  box  on  the  end  of  a 
valve,  through  which  the  valve-stem  travels,  contain- 
ing the  packing,  which  prevents  the  escape  of  a  gas 
or  fluid  under  pressure  from  the  valve.  The  stuf- 
fing box  generally  consists  of  an  enlargement  in 
the  valve  for  the  reception  of  the  packing  and  a 
gland  for  pressing  the  same  into  place  against  the 
rod. 

Valves,  Stop.  Generally  considered  as  the  valves  es- 
pecially fitted  to  cut  off  the  supply  of  steam  from 
the  boilers  to  the  engines.  Also  designated  to  dis- 
tinguish from  check  valve,  stop  check  valve,  stop 
check  lift  valve,  etc.  Stop  valves  are  fitted  in  pipe 
lines  where  it  is  desired  to  permit  flow  or  to  shut 
off  the  flow,  the  check  valve  being  intended  to  per- 
mit flow  in  one  direction  only,  the  stop  check  act- 
ing as  a  stop  valve  in  shutting  off  flow  and  also  a 
check,  but  limiting  the  flow  at  all  times  to  one 
direction,  while  the  stop  check  lift  serves  as  a  stop 
valve,  may  act  as  a  check  valve,  and  may,  if  desired, 
permit  flow  in  both  directions. 

Valve,  Stop^  Boiler.  A  valve  installed  on  the  line  con- 
necting each  boiler  with  the  main  steam  line. 

By  this  valve  any  boiler  may  be  cut  off  com- 
pletely or  the  steam  from  it  regulated. 

Valve,  Storm.  A  simple  form  of  check  valve  or  flap 
valve  on  the  end  of  a  pipe  discharging  through  the 
ship's  side  above  the  walerline  to  prevent  the  sea 
from  backing  into  the  pipe. 

Valve,  Throttle.  A  valve  designed  to  control  the  sup- 
ply of  steam  to  the  engine  when  stopping  and  start- 
ing. 

It  is  fitted  in  the  main  steam  pipe  near  its  point 
of  connection  to  the  high  pressure  valve  chest. 

The  principal  requirements  to  be  met  are  rapidity 
of  operation  and  minimum  obstruction  to  the  flow 
of  steam  when  open. 

Any  one  of  several  types  of  valve  may  be  used, 
depending  on  the  size  and  type  of  engine  involved. 

The  gridiron  valve  is  a  type  of  unbalanced  valve 
sometimes  used  as  a  throttle.  This  is  a  slide  valve 
in  which  a  large  area  of  opening  for  the  passage 
of  steam  may  be  obtained  by  means  of  a  relatively 
small  movement  of  the  valve. 

This  valve  operates  with  excessive  friction. 

The  butterfly  type  of  balanced  valve  is  frequently 
used  as  a  throttle.    In  one  form  it  consists  of  an 


oval  disc  swung  on  a  spindle  across  the  pipe  to  an 
oblique  position.  In  another  form  it  is  a  circular 
disc  slightly  smaller  than  the  internal  diameter  of 
the  pipe  intended  to  swing  square  across  the  pipe 
when  in  operation.  Both  these  types  swing  into  a  posi- 
tion in  line  with  the  pipe  axis  when  not  in  opera- 
tion. • 

The  double  beat  poppet  valve  is  a  type  of  bal- 
anced valve  frequently  employed  as  a  throttle.  It 
consists  of  two  discs  of  nearly  the  same  area  car- 
ried on  and  operated  by  a  common  spindle.  Steam 
is  admitted  so  that  the  loads  on  the  two  valves  are 
opposite  in  direction. 

This  type  of  valve  is  easily  operated  but  is  sub- 
ject to  steam  leaks. 

A  disc  valve  with  a  balance  piston  carried  on  the 
same  spindle  is  a  common  type. 

In  large  installations  the  throttle  is  frequently 
power  operated  by  means  of  an  auxiliary  cylinder. 
Valve  or  Steam  Chest,  sometimes  termed  Valve  Box, 
The  casting  in  which  steam  passages  and  ports 
are  formed  and  through  which  the  rod  which 
actuates  the  valve  works.  It  is  provided  with 
covers  for  access  and  inspection,  is  fitted  with  a 
stuffing  box  through  which  works  the  valve  rod 
and  with  openings  for  the  attachment  of  the  main 
steam  pipe  from  the  boiler  as  well  as  for  the  ex- 
haust steam  pipe  to  the  open  air  or  condenser. 
Valves,  Under-water.  Valves  such  as  sea  valves  which 
can  only  be  repaired  or  replaced  while  the  ship  is  in 
dry  dock. 

Valves  and  Cocks,  Sluice.  Sluice  valves  and  cocks  may 
only  be  fitted  on  watertight  bulkheads  under  condi- 
tions where  they  are  at  all  times  accessible  for  ex- 
amination; the  control  rods  are  to  be  workable  from 
the  bulkhead  deck,  and  are  to  be  provided  with  an 
index  to  show  whether  the  valve  or  cock  is  open  or 
shut,  the  control  rods  are  to  be  properly  protected  from 
injury,  and  their  weight  is  not  to  be  supported  by  the 
valve  or  cock.  No  sluice  valve  or  cock  is  to  be  fitted 
on  a  collision  bulkhead. 

Vanadium  Steel.   See  Steel  and  Iron. 

Vane.  A  fly  made  of  bunting  and  carried  at  the  truck, 
which  being  free  to  rotate  on  a  spindle,  indicates  the 
direction  of  the  wind. 

Vangs.  Ropes  secured,  generally  one  on  each  side,  to 
the  outer  end  of  a  cargo  boom,  the  lower  ends 
being  fastened  to  tackles  secured  to  the  deck.  The 
vangs  are  used  for  guiding  and  swinging  the  boom 
and  for  holding  it  in  a  desired  position,  as  over  a 
cargo  hatch.  The  term  is  also  applied  to  ropes  se- 
cured to  the  after  end  of  a  gaff  and  led  to  each 
side  of  a  vessel  in  order  to  steady  the  gaff  when  the 
sail  is  not  set.    Page  333. 

Variety  Molder.  See  Molding  Machine,  Variety. 

Varnish.   See  Paint. 

Veer-Chain.  A  command  to  allow  the  anchor  chain  to 
run  out. 

Veering.    Changing  direction,  used  in  referring  to  the 

wind  and  also  to  the  course  of  a  vessel. 
Vehicle.   See  Paint. 

Veneer  Press.  A  press  designed  to  hold  or  clamp  a 
thin  layer  of  high  class  or  expensive  wood  on  a  back- 
ing of  inferior  grades  of  wood  until  the  glue  uniting 
the  two  is  hard  and  set. 

Veneering.  The  art  of  facing  inferior  grades  of  soft 
wood  with  a  thin  layer  of  more  expensive  hard  wood. 

Venetian  Red.   See  Paint. 
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Ventilating  Flooring.   See  Gratings. 

Ventilating  Trunk.   See  Trunk,  Ventilating. 

Ventilating  System.  A  system  consisting  of  light  metal 
pipes,  blowers,  special  intakes,  etc.,  for  supply  fresh  air 
to  and  removing  foul  air  from  the  various  compart- 
ments in  a  vessel. 

Ventilation.  The  process  of  providing  fresh  air  to  the 
various  spaces  and  replacing  foul  or  heated  air  by 
fresh  air!  Pages  673  to  678,  1051,  1052,  1053.  Plate 
LI. 

The  American  Bureau  of  Shipping  states  all  holds, 
'tween  decks,  and  bunkers  are  required  to  have  two 
ventilators  placed  as  nearly  as  possible  at  the  ends  of 
each  compartment;  and  a  ventilator  must  be  led  into 
peaks,  tunnels,  or  other  compartments  where  gas  is 
likely  to  accumulate.  Mechanical  means  of  ventilation 
will  be  accepted,  provided  the  arrangements  are  ap- 
proved by  the  Committee. 

Ventilators  on  the  weather  portions  of  Freeboard 
Decks  and  on  Forecastle  Decks  are  to  have  coam- 
ings 36  inches  high;  those  on  the  weather  portions 
of  Bridge  Houses  and  Poops  may  be  30  inches  high. 
The  thickness  of  the  coamings  is  not  to  be  less  than 
.30^  in  vessels  not  exceeding  100  feet  length,  and 
.40"  in  vessels  200  feet  length  and  above;  the  thick- 
ness for  vessels  of  intermediate  lengths  may  be 
obtained  by  interpolation.  The  coaming  angles 
are  to  be  .10"  thicker  than  the  plates  and  secured  to 
deck  plating  of  sufficient  thickness  and  properly 
stiffened,  by  rivets  spaced  not  more  than  4  di- 
ameters center  to  center.  If  coamings  are  more 
than  36  inches  high  and  are  not  supported  by  ad- 
jacent structures,  they  are  to  have  additional 
strength  and  riveting.  Ventilator  cowls  are  to  fit 
closely  over  the  coamings  and  are  to  have  at  least 
15  inches  of  housing.  Ventilator  coamings  are  to 
be  provided  with  strong  plugs  and  canvas  covers 
or  efficient  metal  covers  which  can  be  rapidly  and 
effectively  secured  in  place. 

Ventilation,  Funnel.  The  expanding  or  bell  mouth  end 
of  a  ventilation  pipe  which  is  supplied  with  air  from 
a  mechanical  system.  Its  object  is  to  reduce  the 
velocity  of  air  entering  the  space. 

Ventilation,  Mechanical.  Ventilation  supplied  by  fans 
or  blowers  and  sometimes  by  compressed  air,  the  fans 
being  operated  by  electric  motors,  steam  engines  or 
other  mechanical  means.  The  ventilation  in  this  case 
is  forced  or  induced  by  the  fan  through  a  pipe  or  pipes 
to  one  or  more  compartments  whereas  natural  ventila- 
tion would  require  a  sepsirate  pipe  and  cowl  for  each 
compartment. 

Ventilation,  Natural    Ventilation   depending  on  the 
wind  blowing  into  the  cowls  and  down  the  ventilators, 
and  also  on  the  natural  tendency  of  heated  air  to  rise 
and  escape  through  the  pipes  and  trunks  provided. 
Pages  673  to  678.    Plate  LI. 

Ventilation,  "Thermotank"  System.  A  ventilation  sys- 
tem in  which  the  air  is  heated  by  passing  over  or 
around  tubes  through  which  steam  or  hot  water  is 
circulated.  The  box  or  tank  containing  the  steam 
coils  is  called  the  thermo  tank. 

Ventilator,  MushroonL    See  Mushroom  Ventilator. 

Ventilator  Turning  Gear.  Simple  form  of  rack  and 
pinion  with  handwheel  and  shafting  arranged  so  that 
the  ventilator  of  the  cowl  type  located  on  an  open 
deck  can  be  turned  so  as  to  face  the  wind  if  a  supply 


ventilator,  and  away  from  the  wind  if  an  exhaust 
ventilator.   Pages  677,  1052. 

Ventilators,  Bell-Mouthed  or  Cowl.  Terminals  on 
open  decks  in  the  form  of  a  90  degree  elbow  with  en- 
larged or  bell  shaped  openings,  so  formed  as  to  obta.n 
an  increase  of  air  supply  when  facing  t,he  wind  and 
to  increase  the  velocity  of  air  down  the  ventilation 
pipe.    Pages  673,  1052. 

Ventilators,  Goose-Neck  or  Swan-Neck.  Terminals 
consisting  of  a  180  degree  bend  used  only  on  ends 
of  exhaust  pipes  and  so  shaped  as  to  make  the  clogging 
of  the  outlet  difficult.   Page  675. 

Vermilion.    See  Paint. 

Vertical  Borer.    A  vertical  spindle  drilling  machine 

used  for  drilling  holes  in  wood. 
Vertical    Center    Keelson.     See    Keelson,  Vertical 

Center. 

Vertical  Punch.   See  Punch,  Vertical. 

Vessel.  A  craft  designed  to  float  on  and  pass  from 
place  to  place  over  the  water.  The  term  usually 
refers  to  types  larger  than  boats. 

Vessel,  Sailing.  A  vessel  propelled  by  sails.  Where 
there  is  an  auxiliary  power  plant  she  is  only  a  sailing 
vessel  as  far  as  the  navigating  laws  are  concerned 
when  the  machinery  is  not  in  operation  or  when  she 
is  not  under  steam. 

Vessel,  Steam.  A  vessel  propelled  by  steam  power. 
According  to  the  rules  to  prevent  collisions  in  the 
navigation  laws,  "all  vessels  over  sixty-five  feet  in 
length  propelled  by  machinery  and  tugboats  and  tow- 
boats  of  any  length  propelled  by  steam  are  considered 
steam  vessels.  If  both  machinery  and  sails  are  in- 
stalled, she  is  considered  a  sailing  vessel  only  when  not 
under  steam. 

Virtual  Center  of  Gravity.  The  point  at  which  the 
weight  of  a  liquid  with  a  free  surface  may  be  consid- 
ered to  be  concentrated  when  taking  account  of  its 
effect  upon  the  initial  stability  of  a  vessel. 

The  virtual  center  of  gravity  of  a  free  liquid  is  in  a 
vertical  line  directly  above  the  actual  center  of  gravity 
and  the  distance  between  the  actual  and  virtual  cen- 
ters of  gravity  equals  the  moment  of  inertia  of  the 
free  surface  divided  by  the  volume  of  the  liquid. 

Vise,  Combination.  A  type  of  vise  designed  for  se- 
curely holding  work  of  irregular  form  while  filing,  etc. 

Vise,  Hinged  Pipe.  A  type  of  vise  especially  designed 
for  use  on  pipe  works.  It  is  usually  mounted  on  a 
work  bench  or  table  and  the  frame  is  made  in  two 
parts  hinged  on  one  side  and  locked  with  a  toggle 
pin  on  the  other.  The  upper  jaw  is  operated  in  a 
vertical  direction  by  a  threaded  spindle  passing 
through  the  upper  frame.  The  jaws  arc  made  in  a 
diamond  shape  to  give  a  better  grip  on  the  pipe.  Page 
773. 

Visible  Lights.  See  Lights,  Visible. 

Visor.    A  small  inclined  awning  supported  by  a  pipe 

frame  running  around  the  pilot  house  of  a  steamer. 

over  the  windows,  to  exclude  the  glare  of  the  sun  or 

prevent  rain  from  coming  in  over  the  tops  of  the 

window  sashes. 
Voice  Tube.   A  tube  designed  for  the  carriage  of  the 

human  voice  from  one  part  of  or  station  in  the  ship 

to  another. 

In  its  simplest  form  the  voice  tube  system  in- 
cludes a  speaking  connection  between  the  pilot 
house  and  engine  room  only.  In  large  war  ves- 
sels the  system  becomes  very  complicated. 

Voice  tubes  are  generally  made  up  to  about  four 
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inches   in  diameter  and  fitted  with  appropriate 
speaking  and  listening  terminals. 
Pages  679,  680. 
Plates  LII  to  LX. 
Volt.    The  practical  unit  of  electromotive  force.  It 
represents  that  pressure  which  produces  a  current  of 
ampere  in  a  resistance  of  1  ohm. 
Voltage  Regulators.    An  instrument  usually  mounted 
on  a  switchboard  for  the  purpose  of  keeping  the  volt- 
age at  a  predetermined  value. 
Page  954. 

Voltmeter.  An  instrument  for  measuring  the  differ- 
ence in  potential  between  two  points  in  a  circuit. 

W 

Wake.  The  disturbed  water  left  behind  a  moving  ves- 
sel. When  dealing  with  propellers  and  propeller  de- 
sign a  special  significance  attaches,  which  may  be 
explained  as  follows.  When  a  ship  moves  through 
the  water  a  forward  motion  is  imparted  to  the  parti- 
cles of  water  lying  close  to  the  hull  of  the  vessel. 
This  forward  motion  of  the  water  close  to  the  hull 
increases  in  intensity  as  it  approaches  the  stem  of 
the  vessel  so  that  the  propeller  actually  revolves  in 
water  which  has  a  decided  motion  in  the  forward  di- 
rection. This  forward  moving  water  has  a  marked 
influence  upon  the  efficiency  of  the  propeller  and  for 
convenience  is  referred  to  as  the  "Wake." 

Wake.  The  water  at  and  immediately  abaft  a  vessel's 
stern  which  follows  the  vessel  with  differing  ve- 
locities at  various  points  as  she  moves  ahead. 

The  wake  is  due  to  several  causes,  among  which 
are :  the  effect  of  the  natural  stream  line  flow  round 
a  vessel's  after  body;  the  increase  in  thickness  and 
velocity  of  a  vessel's  frictional  belt  as  the  stern 
is  approached;  with  very  full  lines  the  actual  for- 
ward drag  of  the  water  behind  the  stern;  and,  un- 
der certain  conditions,  the  vessel's  own  wave 
action. 

For  information  in  greater  detail  see : 
"Speed  and  Power  of  Ships,"  by  Admiral  D.  W. 
Taylor,  and 

"Ship  Form,  Resistance  and  Screw  Propulsion," 
by  G.  S.  Baker. 

Wake  Gain.  The  increase  in  the  effective  thrust  of  a 
propeller,  for  a  given  power  delivered  thereto,  on 
account  of  the  forward  motion  of  the  water  form- 
ing the  wake  behind  a  vessel's  hull.  The  wake  gain 
is  only  realized  to  its  full  extent  when  the  water 
enters  the  propeller  disc  in  unbroken  lines  of  flow 
closely  parallel  to  the  propeller  shaft  and  when  the 
clearance  between  blade  tips  and  hull  and  blade  tips 
and  surface  of  water  is  ample. 

Wales.  The  side  planking  on  a  wood  ship  lying  be- 
tween the  bottom  and  topside  planking. 

Walk  Way.   See  Bridge,  Connecting. 

Wall  Crane.   See  Crane,  Jib. 

Wane.  Bark  or  lack  of  wood  from  any  cause  on  edges 
of  lumber. 

Wardroom.  A  room  or  space  on  shipboard  set  aside 
for  use  of  the  officers  for  social  purposes  and  also 
used  as  their  mess  or  dining  room. 

Wardroom  Country.  All  the  space  on  a  deck  devoted 
to  the  quarters  of  the  wardroom  officers. 

Warp.  A  light  hawser  or  tow  rope;  to  move  a  vessel 
along  by  means  of  lines  or  warps  secured  to  some 
fixed  object ;  the  lengthwise  threads  in  woven  material 
so  called  from  the  operation  of  assembling  and  ar- 
ranging the  threads  known  as  warping.   Page  S25. 


Warping.  A  term  applied  to  the  operation  of  moving 
a  vessel  from  one  place  to  another  about  a  dock  or 
harbor  by  means  of  hawsers.  The  operation  of  chang- 
ing a  vessel's  berth  when  it  is  not  performed  by  tugs 
or  its  own  propelling  machinery. 

Warping  Winch,   See  Winch,  Warping. 

Wash  Bulkhead.   See  Bulkhead,  Wash. 

Wash  Plates.  Plates  fitted  fore  and  aft  between  floors 
for  the  purpose  of  checking  the  flow  of  bilge  water 
when  the  vessel  is  rolling. 

Wash  Port.   See  Port,  Bulwark.  Clearing  or  Freeing. 

Watches.  Nautical  divisions  of  time  usually  four  hours 
each  for  standing  watch  or  being  on  deck  ready  for 
duty.  The  first  watch  extends  from  8  p.  m.  to  mid- 
night, the  mid  watch  from  midnight  to  4  a.  m.,  the 
morning  watch  from  4  a.  m.  to  8  a.  m.,  the  forenoon 
watch  from  8  a.  m.  to  noon,  the  afternoon  watch  from 
noon  to  4  p.  m. ;  the  watch  from  4  p.  m.  to  8  p.  m.  is 
usually  divided  into  two  equal  parts  known  as  the 
first  and  second  "dog  watches":  division,  usually  one- 
half,  of  the  officers  and  crew  who  together  attend 
to  the  working  of  a  vessel  during  the  same  watch. 
These  are  designated  as  the  starboard  and  port 
watches,  each  of  which  is  alternately  on  duty. 

Water  Ballast   See  Ballast,  Water. 

Water  Ballast  Tank.  A  tank  in  which  sea  water  for 
ballast  is  confined. 

Water-courses.  A  term  applied  to  limber  holes  and  to 
gutters  in  the  lower  portions  of  compartments  between 
limber  holes. 

Water  Gage,  Boiler.   See  Boiler  Gage,  Water. 

Water  Light.  An  apparatus  for  automatically  lighting 
a  ring  life  buoy,  life  boat,  or  raft  when  in  the  water. 
The  light,  which  is  self-igniting  and  non-poisonous, 
consists  of  a  cylindrical  copper  receptacle  filled  with 
calcium  carbide  and  calcium  phosphide.  A  plug  fitting 
into  the  cylinder  is  automatically  withdrawn  when  cast- 
ing the  buoy  overboard,  water  is  admitted  to  the 
chemical  compound,  thereby  producing  in  about  one 
minute  a  brilliant  flame  lasting  an  hour  or  longer. 

Waterline  (Light).    See  Light  Waterune. 

Waterline  (Loaded).  The  waterline  to  which  a  vessel 
sinks  when  fully  loaded. 

Water-logged.  So  saturated  or  filled  with  water  as  to 
be  unmanageable. 

Waterplane.  A  plane  coincident  with  or  parallel  to 
the  surface  of  the  water  and  limited  by  the  line  of 
its  intersection  with  the  vessel's  hull. 

Waterplane  Area.  The  area  of  the  waterplane  at  which 
the  ship  floats. 

Waterplane,  Coefficient.   See  Coefficient,  Waterline. 

Water  Pump.  See  Pump,  Water. 

Water  Service  Pump.   See  Pump,  Water  Service. 

Water  Tenders.  Members  of  a  ship's  boiler  room  force 
who  are  responsible  for  the  proper  supply  of  water 
to  the  boilers. 

Watertight  Bulkhead.    See  Bulkhf-ad,  Watfirtight. 

Watertight  Conduit  Box.    See  Conduit  Box. 

Watertight  Compartment.  A  space  or  compartment 
within  a  ship  having  its  top,  bottom  and  sides  con- 
structed in  such  a  manner  as  to  prevent  leakage. 

Watertight  Door.    See  Door,  Watertight. 

Watertight  Electric  Light  Fixtures.  See  ELECTRir 
Light  Fixtures,  Watertight. 

Watertight  Hatch.    See  Hatch.  Watertight. 

Watertight  Plug,  Electric.  See  Plug.  Watertight  Elec- 
tric 

Watertight  Snap  Switch.    See  Snap  Switch. 
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Water  Tube  Boiler.   See  Boiler,  Water  Tube. 

Waterway.  On  wood  ships  the  margin  plank  running 
along  the  edges  of  the  decks  adjacent  to  the  inside 
faces  of  the  frames.  This  timber  is  always  thicker 
than  the  regular  deck  planking.  On  steel  ships  with 
planked  decks  the  gutter  formed  along  the  sides  of  a 
deck  by  the  waterway  and  stringer  angle  bars. 

Waterway  Bar.  A  term  applied  to  an  angle  bar  at- 
tached to  a  deck  stringer  plate  forming  the  inboard 
boundary  of  a  waterway  and  serving  as  an  abutment 
for  the  wood  deck  planking. 

Watt.  The  unit  of  electrical  power.  It  is  the  amount 
of  power  given  by  1  ampere  under  a  pressure  of  1 
volt.    One  watt  equals  0.00134  horsepower. 

Wattmeter.  An  instrument  for  measuring  electrical 
pov/er. 

Wave  Length.    See  Radio. 

Wave  Profile.  In  the  case  of  the  bow  wave  which  for 
a  given  speed  and  ship  assumes  a  fairly  constant  size, 
shape  and  position  relative  to  the  ship's  length,  it  is 
the  wave  outline  against  the  ship's  side. 

For  the  purposes  of  the  strength  calculation  a  deep 
sea  wave  is  assumed  and  its  profile  considered  as 
conforming  closely  to  a  mathematical  law. 

Ways.  A  term  applied  to  the  tracks  and  sliding  tim- 
bers used  in  launching  a  vessel.  Also  applied  in  a 
general  sense  to  the  building  slip  or  space  upon  which 
a  vessel  is  constructed. 

Ways,  Ground.  The  stationary  timbers  or  tracks  laid 
upon  the  ground  or  foundation  cribbing  upon  which 
the  sliding  timbers  or  ways,  supporting  a  vessel  to  be 
launched,  travel. 

Ways,  Launching.  Two  sets  of  long  heavy  timbers 
arranged  longitudinally  under  the  bottom  of  a  ship 
with  one  set  on  each  side,  and  sloping  towards  the 
water.  Each  set  is  composed  of  two  separate  mem- 
bers witli  the  adjoining  surfaces  well  lubricated  with 
oil  and  tallow.  The  lower  members  are  called  the 
ground  ways  and  remain  stationary  while  the  upper 
members  are  called  the  sliding  ways  and  support  the 
weight  of  the  ship  upon  the  removal  of  the  shores 
and  keel  blocks  and  slide  overboard  with  the  ship  at 
its  launching. 

Ways,  Sliding.  Timbers  supporting  a  vessel  to  be 
launched  which  slide  with  the  vessel  along  the  sta- 
tionary track  or  ground  ways. 

Weather  Bow.   That  side  of  the  bow  toward  the  wind. 

Weather  Brace.  A  brace  leading  to  that  side  of  a  ves- 
sel from  which  the  wind  comes.  The  opposite  of  the 
lee  brace. 

Weather  Deck.    See  Deck,  Weather. 
Weather  Quarter.    That  quarter  of  a  vessel  toward 
the  wind. 

Web.  That  portion  of  a  beam  or  girder  between,  the 
flanges  which  acts  to  hold  the  flanges  in  place  and  to 
resist  the  internal  sheer  stresses  of  the  girder. 

Web  Frame.   See  Frame,  Web. 

Web  Frame  Angle  Bars.  See  Fr.\me,  Web,  Angle  Bars. 
Web  Frame  Angle  Clips.    See   Frame,   Web,  Angle 
Clips. 

Web  Plate.   See  Plate,  Web. 

Wedge  of  Emersion.  Consider  the  waterplane  of  a 
vessel  floating  upright  as  a  plane  fixed  in  its  relation 
to  the  vessel.  Term  this  the  U  plane.  Incline  the 
vessel  to  an  angle  from  the  upright.  In  the  process 
of  inclination  the  U  plane  forms  two  wedges  with  the 
surface  of  the  water.  The  a  edge  which  is  above  the 
surface  of  the  water  with  the  ship  in  the  inclined 


position  is  called  the  wedge  of  emersion,  while  the 

wedge  below  the  surface  of  the  water  is  the  wedge 

of  immersion. 
Wedge  of  Inunersion.   See  Wedge  of  Emersion. 
Wedges.   Wood  or  metal  pieces  shaped  in  the  form  of 

a  V,  used  for  driving  up  or  for  separating  work. 
They  are  used  in  launching  to  raise  a  vessel  up  and 

on  to  the  cradle  from  the  keel  blocks. 
Weeping.    The  very  slow  issuance  of  water  through 

the  seams  of  a  ship's  structure  or  from  a  containing 

vessel  in  insuflScient  quantity  to  produce  a  stream. 
Weigh.    To  take  the  weight  of  the  anchor  on  the 

chain;  to  hoist  the  anchor. 
Welders.    Workmen  making  joints  by  means  of  gas 

or  electricity. 

Welding.  The  art  of  joining  or  uniting  two  pieces  of 
iron,  steel  or  other  metal  together  into  one  piece. 

Welding  iron  and  steel  by  heating  the  parts  to 
be  united  to  a  plastic  state  and  putting  them  to- 
gether and  hammering  the  joint  has  been  practised 
for  centuries. 

Recently,  gas,  electricity  and  "Thermit"  have  come 
into  extensive  use  for  we4ding  in  shipwork,  as 
machines  and  appliances  have  been  devised  where- 
by the  work  can  be  done  with  the  parts  to  be 
welded  in  place  on  the  structure. 

The  importance  of  welding,  both  in  construc- 
tion and  repair  work,  was  recognized  by  the  Gov- 
ernment during  the  war  and  a  committee  was  ap- 
pointed to  study  and  promote  its  application.  The 
.  repairs  made  to  the  damaged  machinery  of  the 
interned  German  liners  were  accomplished  by 
autogenous  welding  with  a  great  saving  of  time 
and  expense. 

Welding,  Autogenous.  The  process  of  fusing  and 
uniting  metals  by  the  application  of  intense  heat, 
without  compression  or  hammering.  Steel,  cast 
iron,  copper,  brass,  bronze  and  aluminum  can  be 
united  by  autogenous  welding. 
Welding,  Electric.  A  term  applied  to  the  art  of  weld- 
ing by  the  use  of  the  electric  current.  Two  general 
methods  of  electric  welding  are  now  in  use,  one 
of  which  is  accomplished  by  resistance  and  the 
other  by  the  arc. 

Resistance  welding  may  be  subdivided  into  three 
groups,  butt,  spot,  and  seam.  In  this  method  the 
pieces  to  be  united  are  clamped  together  in  the 
final  position  desired  and  a  current  passed  through 
the  joint  until  the  metal  becomes  plastic.  Pressure 
is  then  applied  to  bring  the  surfaces  to  be  united 
into  close  contact  and  also  to  exclude  the  oxides. 

Arc  welding  may  be  subdivided  into  two  groups, 
carbon  and  metallic  arc  welding.  With  the  carboil 
electrode,  an  arc  is  struck  at  the  joint  to  be  welded, 
which  supplies  the  heat  and  the  end  of  a  rod  of 
metal  is  placed  in  the  arc  supplying  the  material 
for  the  weld. 

In  the  metalhc  arc  method,  an  arc  is  struck  at 
the  joint  to  be  welded,  which  not  only  supplies  the 
heat  but  also  projects,  from  a  globule  that  forms 
on  the  end  of  the  metal  electrode,  the  minute  par- 
ticles of  metal  that  make  up  the  material  of  the 
weld. 

Metallic  arc  welding  is  performed  with  either  a 
bare  metal  electrode  or  by  a  metal  electrbde  coated 
with  a  flux.  Either  alternating  or  difect'  current 
may  be  used. 

In  castings  and  where  the  metal  has  little  chanct 
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to  expand,  preheating  of  the  pieces  to  be  welded 
is  desirable.   Pages  757,  759,  939,  957. 

Lloyd's  have  the  following  tentative  regulations 
for  electric  arc  welding: 

General 

The  following  Provisional  Rules  have  been 
adopted  as  a  tentative  measure  for  the  classifica- 
tion in  Lloyd's  Register  Book  of  vessels  electrically 
welded,  subject  to  the  notations  "Experimental" 
for  electric  arc  welding: 

The  approval  of  the  Society  will  be  given  to  any 
system  of  welding  which  complies  with  these  Regu- 
lations and  consideration  will  be  given  to  any  al- 
ternative constructional  arrangements  which  may 
be  submitted  for  approval. 

System  of  Welding  and  Workmanship 

The  system  of  welding  proposed  to  be  used  must 
be  approved  and  must  comply  with  the  regula- 
tions and  tests  laid  down  by  Lloyd's  Committee. 

The  process  of  manufacture  of  the  electrodes 
must  be  such  as  to  ensure  reliability  and  uniform- 
ity ia  the  finished  article. 

Specimens  of  the  finished  electrodes,  together 
with  specifications  of  the  nature  of  the  electrodes, 
must  be  supplied  to  the  Committee  for  purposes  of 
record. 

The  Society's  Surveyors  shall  have  access  to  the 
works  where  the  electrodes  are  manufactured,  and 
will  investigate,  from  time  to  time  as  may  be  nec- 
essary, the  process  of  manufacture  to  ensure  that 
the  electrodes  are  identical  with  the  approved 
specimens. 

'  Alterations  from  the  process  approved  for  the 
manufacture  of  electrodes  shall  not  be  made. with- 
out tile. consent  of  the  Committee. 

The  regulations  for  the  voltage  and  amperage 
to  be  used  with  each  size  of  electrode,  and  for  the 
size  of  electrode  to  be  employed  with  different 
thicknesses  of  material  to  be  joined,  are  to  be  ap- 
proved by  the  Committee. 

The  Committee  must  be  satisfied  that  the  operat- 
ors engaged  are  specially  trained,  and  are  experi- 
enced and  efficient  in  the  use  of  the  welding  system 
proposed  to  be  employed. 

Efficient  supervisors  of  proved  ability  must  be 
provided,  and  the  proportion  of  supervisors'  to 
welders  must  be  submitted  for  approval. 

"Details  of  Construction 

The  details  of  construction  of  the  vessel  and  of 
the  welds  are  to  be  submitted  for  approval. 

Before  welding,  the  surfaces  to  be  joined  must 
be  fitted  close  to  each  other  and  the  methods  to 
be  adopted  for  this  purpose  are  to  be  approved. 

All  butt  and  edge  connections  are  to  be  lapped 
or  strapped. 

With  lapped  connections  the  breadths  of  over- 
laps of  butts  and  seams  and  the  profiles  of  the 
welds  are  to  be  in  accordance  with  the  following 
table : 

.40  and  under   2^  .28 

•  .60  .......  .;.   2?/^       ■  .38 

.80     2.V4  .48 

1.00  ....   3  .50 

Intermediate  values  may  be  obtained  by  direct 
interpolation,  and  for  thicknesses  below  .40  the 
throat  thickness  is  to  be  about  70  per  cent,  of  the 
.  thickness  of  ^hc  rpla'te. 

A*  "full  weld"  extends  from  the  edge  bf  a  plate 


(a) 
(b) 
Xc) 
id) 

(e) 

if) 
ih) 
(0 


for  a  distance  equal  to  the  thickness  of  plate  to  be 
attached,  and  the  minimum  measurement  from  the 
inner  edge  of  plate  to  the  surface  of  weld  is  the 
throat  thickness  given  in  the  table  above. 

A  "light  closing  weld"  is  a  single  run  of  light 
welding  worked  continuously  along  the  edge  of  the 
plate.  Such  a  weld  may,  however,  be  interrupted 
where  it  crosses  the  connection  of  another  member 
of  the  structure. 

An  "intermittent  or  tack  weld"  has  short  lengths 
of  weld  which  are  spaced  three  times  the  length  of 
the  weld  from  centre  to  centre  of  each  short  length 
of  weld.  Such  tack  welding  may  vary  in  amount 
of  weld  between  a  "full  weld"  and  a  "light  closing 
weld." 

The  general  character  of  welds  is  to  be  in  accord- 
ance with  the  following  table : 

Inside  Outside 
edge.  edge. 

Butts  of  shell,  deck  and  inner  bottom  plating..  \  ^  „ 
Butts  of  longitudinal  girders  and  hatch  coamings  S  ^ 
Edges  of  shell,  deck  and  inner  bottom  plating..  )  . 
Butts  and  edges  of  bulkhead  plating  ) 

Toe. 

Frames  to  shell,  reverse  frames  to  frames  and ' 

floors   , 

Beams  to  decks  

Longitudinal   continuous  angles  

"Side  girders,'  bars  to  shell,  intercostal  plates, 

floors  and  inner  bottom  , 

Bulkhead  stiflTeners   , 


F 
Heel. 


F  = 


full  weld,  L  —  light  w*fld.  and  T  =  tack  weld. 
All  bars  required  to  be  watertight  arc  to  have 
continuous  welding  on  both  flanges  with  tack  weld- 
ing at  heel  of  bar. 

The  welded  connections  of  beam,  frame  and 
other  ixrackets  are  to  be  submitted  for  special  con- 
sideration. 

The  Committee  may  require,  when  considered 
necessary,  additional  attachment  beyond  that  speci- 
fied above,  and  the  welding  of  all  other  parts  is  to 
be  to  their  approval. 

Welding,  Gas.  A  method  of  welding  in  which  the  heat 
is  supplied  by  a  torch  through  ^hich  a  stream  of 
gas  and  oxygen  are  united  producing  a  flame  of 
high  temperature. 

The  torch  is  applied  to  the  joint  to  be  welded  and 
the  end  of  a  metal  rod  is  placed  in  the  flame  to 
supply  the  welding  material.  Acetylene  gas  is  most 
commonly  used  for  this  purpose. 

In  castings  and  in  work  where  the  metal  has  little 

■  •  .  chance  of  expansion  preheating  of  the  pieces  to  be 
welded  is  desirable.    Pages  754,  755,  756. 

Welding  -  Machine.  A  term  commonly  applied  to  the 
generator,  mobjr  generator  set  or  transformer  which 
con-prise  the  principal  part  of  an  electric  welding  out- 
fit. In  the  case  of  a  spot  welding;  machine,  the  term 
is  generally  used  to  include  the  complete  outfit. 
Pages  757.  759.  939.  957. 

Welding  Outfit.  The  apparatus  used  in  making  welds. 
Such  equipment  may  var>'  greatly,  depending- upon  the 
welding  process  employed.   Pages  754,  755.  756. 

Welding  Rods.  .A  rod  of- nietaj  either  with  or  without 
a  flux  coating,  used  to  supply  the  material  in  making  a 
weld.    Page  758,  m.  •  r  . 

Well.  The  space  between  the  first  bulkhead  of  a  long 
poop  deck  or  deck  house  and  a  forecastle  bulkhead. 

WelNDcck  VesseL   A  merchant  vessel  having  a  sunken 
»  deck  fitted  between  the  forecastle  and  a  long  poop  or 
continuous  bridge  house  or  raised  quarter  deck. 

Well-Hole.  .\  companionway  or  staircase  enclosed  on 
three  sides. 

Wells.   See  Pump  Wells. 


147 


WET 


SHIPBUILDING  CYCLOPEDIA 


WIN 


Wet  Dock,  Wet  Slip.  Wet  docks  are  basins  into  which 
vessels  are  admitted  at  high  tide  through  gates  which 
when  closed  retain  the  water  at  a  constant  level,  not 
being  affected  by  change  in  tides  without.  A  wet  slip 
is  an  opening  between  two  wharves  or  piers  where  dock 
trials  are  usually  conducted  and  the  final  fitting  out  is 
done. 

Wetted  Surface.  The  area  of  the  immersed  surface  of 
the  hull.  It  may  or  may  not  include  the  wetted 
surfaces  of  the  appendages. 

Whaler.  A  vessel  designed  for  or  used  in  the  whale 
trade. 

Wharf.  A  structure  built  on  the  shore  of  a  harbor, 
river,  canal  or  the  like  and  extending  out  into  deep 
water  so  that  vessels  may  lie  close  alongside  to  re- 
ceive or  discharge  cargo  or  passengers 

Wheel  Port.   See  Aperature. 

Wheel,  Steering.    See  Steering  Wheel. 

Wheelhouse.  A  shelter  built  over  the  steering  wheel. 
The  term  is  generally  used  relative  to  the  house  in 
which  a  hand  steering  wheel  is  located. 

Whelp,  Chain.  A  term  applied  to  wood  drums  on  a 
windlass  having  iron  strips  attached  to  them  to  grip 
the  anchor  chain  and  prevent  wear  on  the  drums. 

Whip.  The  term  whip  is  loosely  applied  to  any  tackle 
used  for  hoisting  light  weights  and  serves  to  designate 
the  use  to  which  a  tackle  is  put  rather  than  the  method 
of  reeving  the  tackle.  The  "single  whip"  or  the  "double 
whip"  is  the  usual  reference  when  using  the  term,  but 
hatch  whips,  mast  whips,  etc.,  are  often  rove  as  luff 
tackles  or  as  two  fold  purchases.  A  single  whip  gives 
no  increase  in  power  but  simply  a  change  in  direction 
of  the  power  applied. 

Whip-Upon-Whip.  One  whip  arranged  to  haul  on  the 
fall  of  another. 

Whipping.  Turns  of  twine  or  small  stuff  wound  around 
the  end  of  a  rope  to  prevent  it  from  unlaying. 

Whistle.  A  steam  or  air  whistle  should  be  fitted  on  the 
forward  side  of  the  smoke  st£.ck  for  signaling.  Pages 
1006,  1035,  1037. 

Whistle  Control,  Electric.  To  eliminate  the  danger  of 
breakage  to  the  whistle  rope  and  to  reduce  the  physical 
labor  required  to  blow  the  whistle  frequently  in  fog, 
the  electric  control  has  been  developed.  It  consists  of 
a  controlling  switch  located  in  the  pilot  house  and  on 
the  bridge  and  electrically  connected  to  a  relay  located 
in  the  engine  room.  The  closing  of  the  control  switch 
in  the  pilot  house  causes  the  relay  to  close  which  com- 
pletes a  circuit  through  a  solenoid  located  just  below 
the  whistle  valve.  The  pull  of  this  solenoid  operates 
the  whistle  valve.    Page  1086. 

Whistle  Pull.  A  cord  or  rope  of  small  diameter  extend- 
ing from  the  whistle  to  the  pilot  house  and  used  to 
operate  the  same. 

Whistle  Valve,  Balanced.  To  overcome  the  strong  pull 
required  to  open  the  simple  type  of  whistle  valve 
against  high  pressure  the  balanced  valve  was  devel- 
oped. The  principle  involved  is  usually  the  same  in 
different  designs.  The  pull  on  the  valve  lever  opens  a 
small  port  which  allows  the  full  pressure  of  steam  to 
pass  to  the  atmospheric  side  of  the  valve  or  an  ex- 
tension of  the  main  valve.  This  balances  the  pressure 
of  the  boiler  side  and  makes  the  complete  opening  of 
the  valve  very  easy.  It  is  principally  employed  where 
the  electric  control  is  used. 

White  Lead   See  Paint. 

White  Rope.    See  Rope,  Whife. 

Wildcat.  A  special  type  of  drum  whose  faces  are  so 
formed  as  to  fit  the  links  of  a  chain  of  given  size/ 


Winch.  A  hoisting  or  pulling  machine  fitted  with  a 
horizontal  single  or  double  drum.  A  small  drum  is 
generally  fitted  on  one  or  both  ends  of  the  shaft  sup- 
porting the  hoisting  drum.  These  small  drums  are 
called  gypsies,  niggers,  or  winch  heads.  The  hoisting 
drums  are  either  fitted  with  a  friction  brake  or  are 
directly  keyed  to  the  shaft.  The  driving  power  is 
usually  steam  or  electricity  but  hand  power  is  also 
used.  A  winch  is  used  principally  for  ih^  purpose  of 
handling,  hoisting  and  lowering  cargo  from  a  dock  or 
lighter  to  the  hold  of  a  ship  and  vice  versa.  It  is  also 
used  to  top  the  booms,  take  up  on  lines  in  miscellaneous 
work  aboard  ship,  in  warping  a  ship  into  dock  and  in 
some  cases  for  working  windlasses  and  pumps  by 
messenger  chain.  Pages  322.  333,  845,  846,  847,  848» 
849,  850,  852.  854,  856,  857,  858,  859,  860,  862,  863,  864, 
884,  959. 

Winch,  Crab.   A  term  applied  to  a  small  winch. 

Winch  Foundations.  In  the  first  place  the  deck  itself 
in  the  way  of  a  winch  shotild  be  sufficiently  strength- 
ened and  stiffened  by  stanchions,  heavier  deck  beams 
or  both.  In  case  the  deck  is  not  plated  it  is  desirable 
that  plating  of  the  approximate  size  of  the  base  of  the 
winch  should  be  fitted  not  only  to  reduce  vibration  but 
also  to  take  the  holding  down  bolts.  It  is  recommended 
that  this  plating  be  placed  both  on  the  top  and  bottom 
of  the  deck  beams  and  firmly  connected  to  them,  with 
wood  filling  between  the  plates.  With  thin  deck  plating 
a  doubling  plate  under  the  winch  should  be  fitted. 
While  it  has  been  the  custom  in  some  yards,  particu- 
larly on  the  Pacific  Coast,  to  place  a  wood  sole  on  the 
deck  under  a  winch,  this  practice  is  objectionable  be- 
cause of  the  difficulty  of  keeping  the  wood  from  rot- 
ting. It  is  better  to  set  the  winch  on  the  deck  or  on 
channel  bar  bearers  and  in  case  of  a  wood  deck  to  fit  a 
bounding  bar  around  the  winch  to  form  an  abutment 
for  the  planking.    Pages  532,536. 

Winch  Head.  A  small  auxiliary  drum  usually  fitted  on 
one  or  both  ends  of  a  winch.  The  method  of  operating 
a  winch  head  is  to  take  a  couple  of  turns  with  the 
bight  of  a  rope  around  the  drum  and  to  take  in  or 
pay  out  the  slack  of  the  free  end. 

The  winch  head  is  used  for  topping  booms,  handling 
whips,  warping,  etc. 

Wind-catchers.  Special  devices,  such  as  wind  sails,  air 
port  at  scoops,  etc.,  placed  facing  the  wind  so  as  to 
create  a  draft  of  air  into  the  space  desired. 

Winder.  A  tool  used  on  the  bending  slab  to  handle 
heated  shapes. 

Windlass.  The  American  Bureau  of  Shipping  requires 
that  the  windlass  must  be  of  good  substantial  make, 
suitable  for  the  size  of  cable  required  by 'the  Equip- 
ment Table.  See  Equipment.  Care  is  to  be  taken  to 
insure  a  fair  lead  for  the  chain  from  the  windlass  to 
the  hawse  pipes.  The  windlass  is  to  be  well  bolted 
down  to  a  substantial  bed;  and  deck  beams  below  the 
windlass  must  be  of  extra  strength,  and  additionally 
supported. 

Windlass,  Electric.  See  Windlass,  Steam.  A  power 
driven  windlass  in  which  the  electric  motor  re- 
places the  steam  engine.  The  motor  may  be  con- 
nected directly  or  by  means  of  reduction  gearing 
to  the  windlass  mechanism. 
Pages  850.  859. 

Windlass  Foundation.  A  term  applied  to  a  seating 
prepared  for  a  windlass  foundation.  This  seating 
may  be  built  up  from  the  deck  or  the  deck  may  be 
reinforced  by  thicker  or  extra  plates  and  shapes.  In 
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addition  pillars  or  bulkheads  fitted  under  the  deck 
help  to  carry  the  weight  down  to  the  main  structural 
members. 

Windlass,  Spanish.   See  Spanish  Windlass. 

Windlass,  Steam.  An  apparatus  in  which  horizontal 
drums  or  gypsies  and  wildcats  are  operated  by 
means  of  a  steam  engine  for  the  purpose  of  han- 
dling heavy  anchor  chains,  hawsers,  etc. 

The  engines  are  usually  of  the  simple  reversible 
type,  the  cylinders  being  variously  disposed  and 
actuating  worm  shafts  which  in  turn  operate  the 
gypsy  and  wildcat  shaft  through  the  worm  wheels. 
Pages  853,  859,  862,  863.  . 

Window  Frame  Sill.   See  Sill,  Window  Frame. 

Window  Sash.   See  Sash,  Window. 

Window  Sash,  Frame,  etc.  See  Sash,  Frame,  Stile, 
Header,  etc. 

WindsaU.  A  cylindrical  canvas  apparatus  distended  by 
hoops  and  used  to  admit  air  to  the  lower  portions  of 
a  vessel.  It  consists  of  a  head  having  two  large  flaps 
or  wings  extended  by  bowlines.  These  wings  catch 
the  air  and  direct  it  into  an  aperture  in  the  sail.  A 
barrel  or  tail  led  through  hatches  conveys  the  air  be^ow 
decks.  In  some  cases  the  head  is  entirely  open  and  is 
fitted  with  four  flaps  avoiding  the  necessity  of  con- 
stantly trimming  the  sail  with  the  shift  of  the  wind  or 
the  swing  of  the  vessel. 

Wing  Frames.   See  Frames,  Wing. 

Wing  Girder.  See  Girder,  Wing. 

Wing  Tanks.  Tanks  located  outboard  and  usually  just 
under  the  weather  deck.  They  are  sometimes  formed 
by  fitting  a  longitudinal  bulkhead  between  the  two 
uppermost  decks  and  sometimes  by  working  a  diagonal, 
longitudinal  flat  between  the  ship's  side  and  the  weather 
deck. 

Wing,  Winging.  A  term  used  to  designate  structural 
members,  sails  and  objects  on  a  ship  that  are  placed 
at  a  considerable  distance  off  the  centerline. 

Winging  Weights.  The  moving  of  weights  (already 
on  board  a  ship)  from  the  middle  line  towards  the 
sides.  This  increases  the  moment  of  inertia  and 
tends  to  lengthen  the  period  of  roll  of  the  ship. 

Winter  Load  Line.  The  waterline  to  which  a  vessel 
is  allowed  to  load  when  going  to  sea  in  the  winter  time. 

Wire  and  Cables,  Electric.  See  Electric  Wire  and  Cables. 

Wire  Mesh  Bulkhead.   See  Bulkhead,  Wire  Mesh. 

Wire  Rope.  See  Rope,  Wire. 

Wire  Rope  Fittings.  See  Rope  Fittings,  Wire. 

Wireless.  See  Radio. 

Wireless  House.  A  small  house  or  enclosure  usually 
buih  on  the  uppermost  deck  to  house  the  wireless 
equipment  and  operators.  Page  587. 

Wood  Deck.  See  Deck,  Wood. 

Wood  Hatch.   See  Hatch,  Wood. 

Wood  Grating.   See  Grating,  Wood. 

Working.  A  term  in  current  use  having  a  variety  of 
applications;  as,  "working  fit,"  having  sufficient  clear- 
ance to  facilitate  ease  of  motion ;  "working  load,"  the 
normal  Igad  under  which  a  structure  or  machine  is 
designed  to  operate ;  "working  material."  material  that 
contributes  to  the  strength  of  a  structure;  "working 
part,"  a  movable  part  in  a  machine;  "working  loose," 
the  loosening  of  a  rivet,  nut,  screw,  etc.,  under  strain, 
vibration,  etc. 

Worm.  Worm  Shaft.  A  threaded  shaft  designed  to  en- 
gage the  teeth  of  a  wheel  lying  in  the  plane  of  the 
shaft  axis.  This  type  of  gear  is  used  for  the  trans- 
mission of  heavy  loads  at  low  speeds. 


Worming.  Filling  the  contlines  of  a  rope  with  tarred 
small  stuff  preparatory  to  serving.  This  operation 
gives  the  rope  a  smoother  surface  and  at  the  same  time 
aids  in  excluding  moisture  from  the  interior  of  the 
rope. 

Work  Shop.    A  small  space  fitted  out  with  machines 
and  tools  in  which  the  crew  may  do  general  repair 
work.    An  engineer's  and  a  carpenter's  workshop  are 
generally  considered  necessary-  on  large  vessels. 
Page  682. 

Wrench.    A  hand  tool  used  to  exert  a  twisting  strain, 
such  as  setting  up  bolts,  nuts,  piping  and  fittings. 
Pages  772,  775,  776. 

Wrench,  Ratchet  Socket.  A  wrench  designed  to  oper- 
ate in  confined  spaces.  It  usually  consists  of  a  spindle 
with  a  socket  at  one  end  which  fits  over  the  bolt  head 
or  nut  and  a  screw  feed  on  the  other  end.  The 
spindle  is  rotated  by  power  supplied  through  a  lever 
and  pawl  and  ratchet  arrangement. 
Pages  772,  775. 

Wrinkling.  Slight  corrugations  or  ridges  and  furrows 
due  to  the  action  of  compressive  forces. 

Wrought  Iron.    Described  under  Steel  and  Iron. 

Wypcr.  That  shaft  designed  to  operate  the  valve  lifter 
arms  on  a  beam  engine. 

Y 

Yard.   A  term  applied  to  a  spar  attached  at  its  middle 
portion  to  a  mast  and  running  athwartship  across  a 
vessel  as  a  support  for  a  square  sail. 
Page  813. 

Yard-arm.  A  term  applied  to  the  outer  end  of  a  yard. 

Yardage.  A  term  applied  to  the  length  per  unit  of 
weight  of  ropes  and  small-stuff. 

Yaw.  The  act  of  sheering  suddenly  and  uncertainly 
from  a  vessel's  course.  It  may  be  caused  by  poor  steer- 
ing, by  the  condition  of  the  sea,  or  by  the  charac- 
teristics of  the  vessel's  imderbody  or  by  any  combina- 
tion of  the  foregoing. 

Yield  Point.  The  maximum  tensile  stress  which  may 
be  impressed  upon  a  material  without  straining 
same  beyond  the  elastic  limit.  When  a  material  is 
stressed  beyond  its  yield  point  permanent  set  oc- 
curs and  when  the  stress  is  removed  the  material 
fails  to  regain  its  original  form. 

Yoke.  A  frame  or  bar  having  its  center  portion  bored 
and  keyed  or  otherwise  constructed  for  attachment 
to  the  rudder  stock.  The  connecting  rods  from  the 
steering  engine  or  the  leads  from  the  steering  gear  are 
connected  to  each  end  of  the  yoke  for  the  purpose  of 
turning  the  rudder. 
Page  578. 

Yoke  Lanyards.  Line  attached  at  the  extremities  of  the 
yoke  and  extending  to  the  stern  sheets  for  use  in 
steering  a  small  boat. 

Z 

Zee  Bar.  A  rolled  shape,  generally  of  mild  steel,  hav- 
ing a  cross  section  shaped  like  the  letter  Z. 

In  ship  work  it  is  used  for  frames  and  bulkhead 
stiffeners. 

The  size  is  denoted  by  dimensions  of  cross  sec- 
tions and  weight  per  running  foot. 
Z  Bar  Frame.   See  Frame,  Z  Bar. 
Zee  Frame.   See  Frame,  Z  Bar. 
Zig  Zag  Riveting.   See  Riveting,  Staggered. 
Zinc.    Described  under  Metals. 
Zinc  Oxide.  See  Paint. 
Zirconium  SteeL   See  Steel  and  Iron. 
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Foreword 


A  number  of  years  spent  in  the  basic  design  of  ships  of  various 
classes  has  impressed  the  author  with  some  of  the  difficulties 
involved,  as  well  as  with  the  opportunity  offered  by  this  line  of 
investigation  for  greater  usefulness.  The  present  work  has  been 
undertaken  in  an  effort  to  describe  methods  which  have  proved  of 
value  in  such  investigations. 

While  it  is  recognized  that  no  one  method  of  analysis  is  ap- 
plicable in  its  entirety  to  all  problems,  it  has  been  found  that  most 
problems  arising  in  the  early  stages  of  ship  design  have  in  common 
certain  basic  considerations.  The  attempt  is  hereinafter  made  to 
discuss  in  a  general  way  these  basic  considerations  and  to  show  the 
relation  of  each  to  the  problem  of  design.  An  order  of  procedure  is 
also  suggested,  partly  because  it  has  been  found  of  very  general 
application  and  partly  because  it  affords  a  reasonable  sequence  in 
which  to  treat  the  several  steps  involved. 

Treating  the  subject  thus  has  necessitated  partial  discussion  of 
the  same  item  at  several  different  places  in  the  work.  This  is  in  ac- 
cord with  the  principle  underlying  most  investigations  of  this  char- 
acter; namely,  a  series  of  steps  or  approximations,  each  approach- 
ing more  and  more  nearly  to  the  accurate  solution  of  the  problem 
in  hand. 

The  writer  desires  to  express  his  appreciition  of  the  able 
assistance  rendered  by  the  following  gentlemen: 

Mr.  J.  W.  Clary,  Bureau  of  Construction  and  Repair,  Navy 
Department,  Washington,  D.  C. ;  examination  and  comment  upon 
subject  matter  and  method  of  presentation. 

Mr.  L.  F.  Hewins,  Experimental  Model  Basin,  Navy  Yard, 
Washington,  D.  C. ;  examination  and  criticism  of  certain  portions 
relative  to  resistance  and  powering. 

Mr.  F.  M.  Hiatt,  Bureau  of  Construction  and  Repair,  Navy 
Department,  Washington,  D.  C. ;  preparation  of  the  material  rela- 
tive to  metacentric  beam  charts  and  investigation  relative  to  the 
power  curves  of  merchant  vessels. 

Mr.  E.  H.  Monroe,  Bureau  of  Construction  and  Repair,  Navy 
Department,  Washington,  D.  C;  preparation  of  the  material  rela- 
tive to  freeboard  and  tonnage. 

Lieut.  R.  E.  Brown,  Construction  Corps,  U.  S.  N.,  Off.  Super- 
intending Constructor,  New  York  Shipbuilding  Corporation,  Cam- 
den, N.  J.;  preparation  of  the  material  relative  to  fldodable  length 
and  damaged  stability. 

JAMES  L.  BATES. 
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Basic  Design  for  Modem.  Vessels 


INTRODUCTION 

BECAUSE  OF  THE  NUMEROUS  CONSIDERATIONS  ilivolvcd,  it 
must  be  recognized  that  there  can  be  no  royal  road 
to  the  successful  design  of  ships.  In  other  words,  in 
order  to  become  a  good  designer  one  must  design  and 
must  learn  through  experience  those  methods  which  are 
most  satisfactory  for  the  particular  class  of  work  in  hand. 

Much  information  of  a  general,  and  some  of  a  very 
definite  and  valuable  character  is  available,  but  a  great 
portion  of  it  exists  in  fragmentary  form.  The  difficulty 
involved  in  any  attempt  to  bring  together  these  various 
items  of  information  and  at  the  same  time  so  to  relate 
them  as  to  form  a  logical  and  easily  comprehended  system, 
is  recognized.  It  is  hoped,  nevertheless,  that  a  recital  of 
the  steps  and  methods  found  of  value  in  the  actual  work 
may  be  of  assistance  both  to  those  already  carrying  the 
burden  of  design  and  to  those  beginning  the  study  of  the 
subject. 

It  is  felt,  further,  that  there  exists  a  general  tendency 
to  economize  time  through  the  early  stages  of  design — 
namely,  during  that  period  in  which  type,  dimensions, 
coefficients,  etc.,  are  fixed — in  order  to  undertake  promptly 
the  work  of  general  arrangement,  scantlings,  etc.  It  is 
hoped  that  the  information  given  herewith  will  prove  of 
value  in  the  preliminary  stages,  so  that  it  may  be  possible 
to  pass  over  them  more  promptly  and  with  reasonable 
assurance  that  the  basis  laid  down  will  prove  satisfactory 
as  the  design  develops. 

In  order  to  realize  the  results  referred  to  above  it  will 
be  necessary  to  deal  to  a  certain  extent  in  generalities, 
both  on  account  of  the  breadth  of  the  field  and  because  of 
the  comparatively  wide  variations  in  practice.  Whenever 
possible,  however,  a  general  statement  will  be  followed 
by  concrete  examples  in  order  that  the  information  may 
be  made  as  definite  as  possible. 

With  the  foregoing  in  mind  it  will  be  readily  apparent 
that  satisfactory  results  can  be  anticipated  only  when  the 
suggestions  made  and  the  information  furnished  are  util- 
ized with  a  clear  conception  of  the  values  and  limitations 
inherent  in  any  such  general  method  when  applied  to  a 
given  case. 

Importance  of  Ssrstematic  Records 

IN  BEGINNING  THE  DISCUSSION  in  detail  of  basic  design, 
it  seems  desirable  to  touch  briefly  upon  design  data. 
The  accurate  and  systematic  recording  of  information 
relative  to  design  already  completed  is  of  especial  im- 
portance. If  such  information  be  supplemented  by  reliable 
reports  of  performance  in  actual  service  its  value  is  greatly 
increased.  It  is  largely  by  means  of  the  careful  keeping 
and  intelligent  study  of  such  records  that  real  progress  is 
assured.  It  is  considered  hardly  practicable  to  outline  a 
system  which  would  be  of  sufficiently  general  application 
to  be  of  real  value;  in  fact,  the  system  which  may  be 
adopted  for  recording  information  is  of  secondary  import- 
ance, provided  that  some  definite  system  is  adopted  and 
conscientiously  followed, 

Basic  Design  Segregated  into  Six  Divisions 

THE  STEPS  INVOLVED  IN  BASIC  DESIGN  are  h^  for  Con- 
venience segregated  into  six  principal yflivisions  or 
groups.    These  are  noted  below  in  their  ujftal  order  and 


are  later  followed  by  a  more  detailed  discussion  of  the 
considerations  involved  and  their  relationships  to  the 
design. 

The  steps  covered  by  the  first  division  have  for  their 
object  the  adoption,  tentatively,  of  displacement  and  length 
in  order  to  obtain  a  basis  for  carrying  out  the  investiga- 
tions which  follow  and  which  depend  directly  upon  the 
size  of  the  vessel. 

The  steps  included  in  the  second  division  relate  prin- 
cipally to  the  vessel's  vertical  dimensions,  having  in  view 
the  location  of  the  vertical  position  of  her  center  of 
gravity. 

The  steps  covered  by  the  third  division  have  for  their 
object  the  selection  of  the  beam  in  order  that  a  proper 
metacentric  height  may  be  realized  and  a  reasonable  period 
of  roll  in  service  assured 

The  considerations  dealt  with  in  the  first  three  divisions 
are  of  a  tentative  nature,  and  have  place  in  design  in 
order  to  form  a  basis  for  the  investigations  folowing. 

On  the  assumption  that  the  work  done  up  to  this  point 
has  resulted  satisfactorily,  the  determination  of  the  most 
efficient  length  is  the  next  step  and  is  covered  in  the 
fourth  division. 

The  principal  steps  in  the  fifth  division  relate  to  form 
and  weight,  the  object  in  view  being  the  preparation  of 
the  vessel's  body  plan  and  the  obtaining  of  her  principal 
characteristics,  including  dimensions,  coefficients,  strength, 
scantlings,  weights,  stability,  and  power. 

The  sixth  division  covers  a  process  of  refinement,  and 
includes  such  subjects  as  freeboard,  tonnage,  damaged 
stability,  etc.,  which,  while  of  secondary  importance  when 
compared  with  the  considerations  previously  referred  to, 
can  not  be  ignored  if  satisfactory  results  are  anticipated, 

Classes  of  Ships 

BEFORE  TAKING  UP  THE  DETAILED  CONSIDERATION  of  the 
divisions  above  referred  to,  it  is  necessary  to  recog- 
nize the  existence  of  two  principal  classes  of  ships  as 
determined  by  the  general  purpose  for  which  they  arc 
intended.   They  are : 

(a)  The  merchant  vessel,  or  profit  earner. 

(b)  The  various  types  of  naval  vessel,  and  pleasure  craft. 
There  is  another  class,  miscellaneous,  including  barges, 

tugs,  car  ferries,  dredges,  ice  breakers,  etc.  The  design 
of  such  vessels,  though  governed  by  the  same  fundamental 
considerations  as  all  other  types,  involves  experience  of 
an  especial  nature.  This  discussion,  therefore,  while  appli- 
cable in  some  particulars,  is  not  intended  to  bear  upon 
vessels  of  these  types. 

While  the  treatment  of  the  first  class  is  of  primary 
importance  in  so  far  as  the  present  discussion  is  con- 
cerned, there  are  certain  features  which  can  best  be 
treated  by  reference  to  ships  of  the  second  class.  Further, 
it  has  been  possible  to  obtain  valuable  information  in 
connection  with  the  tests,  and  observations  of  the  charac- 
teristics and  performances  of  naval  vessels  of  various 
classes,  which  while  not  available  to  any  such  extent  for 
merchant  vessels,  applies  with  certain  modifications  to  them. 
It  is  therefore  intended  to  include  the  second  class  in 
the  present  discussion,  in  so  far  as  such  a  course  will  aid 
in  a  satisfactory  presentation  of  the  subject. 

The  following  is  an  outline  of  the  items  given  especial 
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consideration  in  this  discussion.  They  are  listed  in  their 
proper  order  under  the  six  divisions  referred  to  above. 

FIRST  DIVISION— DISPLACEMENT  AND 
LENGTH 

1.  Requirements  or  characteristics. 

2.  Cost. 

3.  Type. 

4.  Displacement. 

5.  Length. 

6.  Useful  load. 

7.  Speed  length  ratio. 

8.  Displacement  length  coefficient. 

SECOND  DIVISION— DEPTH 

1.  Draft. 

2.  Depth. 

3.  Midship  section  coefficient  and  area. 

4.  Vertical  position  of  center  of  gravity. 

THIRD  DIVISION— BEAM 

1.  Period  of  roll. 

2.  Radius  of  gyration. 

3.  Metacentric  height. 

4.  Transverse  metacenter. 

5.  Beam. 

6.  Metacenter  beam  charts. 

7.  Longitudinal  coefficient. 

8.  Approximate  power. 

FOURTH  DIVISION— OPTIMUM  LENGTH 

1.  Trial  ships  and  their  selection. 

2.  Approximate  power. 

3.  Strength. 

4.  Fuel. 

5.  Weights. 

6.  Curve  of  margins. 

7.  Costs. 

FIFTH  DIVISION— FORM  AND  WEIGHT 

1.  Body  plan. 

2.  Preliminary  displacement  and  other  curves. 

3.  Strength  calculation. 

4.  Inertia  of  section  and  selection  of  scantlings. 

5.  Careful  estimates  of  weights,  stability  and  power. 

6.  Appendages. 

SIXTH  DIVISION— CHECKING  AND 
RECAPITULATION 

1.  Freeboard. 

2.  Tonnage. 

3.  Floodable  length. 

4.  Damaged  stability. 

5.  Checking. 

6.  History  of  design. 

7.  Practical  example. 

FIRST  DIVISION 
Requirements  or  Characteristics 

OVER  EMPHASIS  CF  SOME  ONE  REQi  iREMENT  has  frequently 
resulted  in  the  embodiment  of  objectionable  features 
in  many  ships  actually  built  and  in  service.  The  most 
successful  ship  will  be  that  which  most  satisfactorily 
embodies  the  greatest  proportion  of  the  requirements  im- 


posed. Inasmuch  as  any  ship  involves  a  multitude  of 
different  considerations  and  partially  antagonistic  require- 
ments, it  is  only  practicable  to  give  unbiased  attention 
to  the  ship  as  a  whole,  with  an  accurate  knowledge  of  all 
the  requirements  and  of  the  importance  of  each  require- 
ment relative  to  that  of  all  the  others.  In  view  of  the 
foregoing,  it  will  be  apparent  that  before  beginning  any 
design  a  clear  statement  of  all  the  requirements  to  be  met 
is  essential. 

Cost 

THE  Qi  ESTiox  OF  COST  in  somc  one  of  its  various  forms 
may  come  up  in  such  a  manner  as  to  require  con- 
sideration at  the  time  of  deciding  upon  the  characteristics. 
Such  a  condition  may  easily  change  the  whole  problena  of 
design  by  placing  limitations  upon  certain  characteristics. 
In  the  present  discussion  it  is  assumed  that  such  a  con- 
dition does  not  exist,  and  that  the  consideration  of 
may  be  taken  up^ler  the  other  possibilities  of  the^ 
have  been  invcstigaleTl. 

Type 

FOR  DESCRIITION  AND  SKETCHES  of  varioUS  typCS  of  VCSSCl 
commonly  met  in  both  commercial  and  naval  service, 
reference  is  suggested  to  The  Design  and  Construction  of 
Ships,  by  Sir  John  Harvard  Biles,  i)ages  51  to  81  inclusive. 
Reference  to  The  Naval  Constructor,  by  G.  Simpson, 
pages  133  to  135  inclusive,  will  result  in  further  in- 
formation relative  to  merchant  types. 

In  so  far  as  steam  merchant  vessels  are  concerned, 
the  main  differences  between  the  various  types  referred 
to  consist  in  the  character  and  size  of  deck  structures 
and  erections  and  the  number,  character,  and  disposition 
of  the  decks. 

The  choice  of  type  will  depend  almost  entirely  upon 
the  trade  for  which  the  vessel  is  to  be  designed,  there 
being  various  conditions  to  which  the  different  types  re- 
ferred to  are  especially  adapted. 

Location  of  the  Machinery 

THE  FORE  AiND  AFT  UH'ATION  OF  THE  M.\CHINERY  is  a  VCry 
important  subject.  Generally  the  machinery  is  placed 
either  amidships  or  aft.  In  certain  classes  of  service 
the  conditions  are  such  as  to  leave  the  designer  no  choice 
between  the  two  locations.  On  the  Great  Lakes  machinery 
aft  is  almost  universal.  For  colliers  and  oil  tankers  in- 
tended mainly  for  Atlantic  service  the  machinery  is  at 
the  present  time  generally  located  aft.  Such  a  location 
should,  however,  be  adopted  only  after  a  careful  study 
of  conditions. 

The  following  advantages  may  be  claimed  for  machinery 
thus  located: 

(a)  A  practically  constant  immersion  of  the  propeller 
under  nearly  all  conditions  of  loading. 

(b)  A  decrease  in  machinery  weight  due  to  shorter  pro- 
peller shafting,  short  shaft  alley,  and  less  bulkheading. 
Cc)    Simplification  of  the  problems  connected  with  align- 
ment and  support  of  propeller  shafting. 

(d)  In  the  case  of  oil  tankers  the  necessity  of  fitting  but 
one  pump  room. 

(e)  Loading  facilities. 

The  following  advantages  may  be  claimed  for  machinery 
located  amidships: 

(a)  Decreased  bending  moment  in  hogging  condition, 

particularly  ijight. 

(b)  Obviati^  of  the  necessity  of  carrying  large  quan- 
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titics  of  ballast  in  the  forward  portion  of  the  vessel  when  Whenever  a  good  vessel  exists,  the  data  for  which  are 

at  sea  without  cargo.  available,  it  will  be  found  that  time  will  be  saved  and 

(c)  Decreased  variation  of  trim  under  various  conditions  results  improved  by  adopting  same  as  a  basis  for  the 
of  loading.  new  design.    Either  of  the  other  methods  may,  however, 

(d)  More  satisfactory  behavior  of  the  ship  in  a  seaway,  be  satisfactorily  used  for  purposes  of  checking, 
due  to  the  symmetrical  arrangement  of  weights.  This 

results  in  much  more  satisfactory  steering  qualities,  partic-  Length 

ularly  in  light  condition.  npiis  dimension  frequently  is  fixed  in  the  characteristics 

1  laid  down  for  the  design,  and  the  limit  set  by  the 

Displacement  result  of  a  number  of  different  considerations.  When, 

,  .  ,              I  however,  no  such  limit  exists,  it  is  generally  possible  to 

T[E  SMALLEST  DispLACE.MENT  ou  which  a  vessel  satis-  ,    ^               .      ,       ,          ,                      /  - 
select  a  tentative  length  which  will  be  satisfactory  for 

factorily  meets  the  requirements  for  which  she  is  r       t-   •         ...        r^,.  . 

,    .      J   ,     ,j  .            1  1    .t.  .     1    .  1             »u-  the  purposes  of  preliminary  investigation.    This  length 

designed  should,  ui  general,  be  that  selected.   Other  things  ,         ,          .    a        *      t*-               1 1  r 

.  .            .         n  J-    1                            11   1-  should  be  so  lixed  as  to  oi)tain  reasonable  dimensKJiis, 

being  equal,  small  displacement  means  small  dimensions,  /a-  •    .  , 

,  .           1.1       r    1  coefficients  and  capacity, 

reasonable  coefficients,  small  machinery  plant,  low  iuel  .           n:  •    ^                     i  •  .     ,     i , 

J               ^  There  are  two  coefficients,  or  ratios,  which  should  re- 

consumption,  low  running  expenses,  and  small  cost.  •  i            '      i  •       •  .     i-i  ,v 

1  .     J  •          .    *i    ^       J      1  ceive  careful  consideration  at  this  point.    These  coelfi- 

While  the  general  trend  is  constantly  toward  a  larger  .                           i  i                      i    i      i-  i 

,    .              ,  .           ,          .        ^  .                ^  cients  are,  the  speed  length  ratio  and  the  displacement 

vessel,  because  of  increased  carrying  efficiency,  greater  i            o                        ^  i 

possible  safety,  higher  sustained  sea  speed,  etc.— docking  length  coefficient.   The  speed  length  ratio,    7—  is  the  speed 

facilities,  channel  depths,  and  cargo  handling  appliances  v  L 

at  terminals,  do  at  present  and  will  probably  continue  to  constant  for  ships  of  similar  form.    The  displacement 

exercise  a  restraining  effect  upon  this  increase  in  size.  .      ,           •    ^  a      /  ^  \  •         i-  i 

^,      ,  ,        ^  .    ,       1  *u    f         1*1       ^1     length  coefficient,  A  ^1   J  is  the  displacement  constant 

The  above  statement  is  true,  both  of  merchant  and  naval  \  100  / 

vessels,  but  it  is  not  at  all  contradictory  to  the  stale-  for  ships  of  similar  form.    The  length  selected  should  be 

ment  previously  made,  that  the  smallest  displacement  on  such  as  will  give  reasonable  values  to  each  of  these  co- 

which  a  vessel  can  satisfactorily  meet  the  requirements  efficients,  the  type  of  ship  being  given  due  consideration, 

for  which  she  is  designed  should  be  that  adopted.  When  the  designer  has  sufficiently  investigated  the  rela- 

There  appears  to  be  no  method  of  arriving  at  the  exact  tionship  which  should  exist  between  suitable  values  of 

displacement  of  a  proposed  vessel  without  the  investiga-  speed  length  ratio  and  displacement  length  coefficient  for 

tion  in  detail  of  the  conditions  laid  down  for  the  indi-  ships  of  the  type  and  size  contemplated,  he  will  have 

vidual  case.    The  most  nearly  satisfactory  methods  are  little  difficulty  in  selecting  a  reasonable  length  at  this  point, 

the  following:  and  the  more  elaborate  investigation  referred  to  under 

1.  The  useful  load  or  dead  weight  coefficient.  Division  4  may  be  abbreviated  or  entirely  eliminated. 

2.  The  synthetic.  For   assistance   in    making    this    selection    Table   2  is 

3.  Xormand's  formula.  given.  It  should  be  noted,  however,  that  the  range  of 
The  first  method  is  of  especial  value  in  connection  with  values  is  so  wide  as  to  make  more  detailed  investigation 

cargo  carrying  ships,  wherein  the  dead  weight  can  be  desirable  when  such  an  expenditure  of  time  is  possible, 
closely  approximated  at  an  early  stage  of  the  design  and 

where  the  percentage  of  dead  weight  to  deep  load  dis-  Table  2— Speed  Length  Ratio  and  Displacement  Length 

placement  is  rather  accurately  fixed,  being  for  moderate  Coefficient 

sized  cargo  carriers  having  speeds  of  from  10  to  11  knots  ^ 

in  the  neighborhood  of  .7.    For  further  information  see  ^,   

••Useful  Load.**  Displacement  in       -  —            (— )^ 

The  synthetic  method  lends  itself  most  satisfactorily  '^yP«-                                           ^  ^ 

c  11-1.  J-    •    -1       .        Cargo  vessels    5.000  to  20.000      .45  to   .65    140  to  250 

to  estimates   for  vessels  which  are  very  dissimilar  to 

rast  cargo  or  caiRo  passen- 

ships  previously  constructed  or  which  are  the  first  of  a       g^r    lO.ooo  to  40.000    .65  to  .80  iootoi70 

class,  and  consists  in  making  a  series  of  weight  allow-     Battleships    20.000  to  40.000    .85  to  .93  I40toi55 

onces  for  the  various  main  divisions  entering  into  dis-     ^^"^  passenger  ships   15.000  to  60,oco    .80  to  1.05     65  to  1 15 

,  ^  .  u-  I,    r  •  1  .     •   r  Battle    cruisers   20.000  to  40,000    1.00  to  1.20      55  to  75 

placement,  concermng  which  fairly  accurate  intormation  Li«ht  cruisers  an.l  scouts. .   2.500  to  7.000   1.2c  to  1.50    40  to  50 

may  be  available,  and  taking  their  summation  as  the  Destroyers  and  fast  yachts.  up  to  2.500  1.70  to  2.20  39  to  45 
tentative  displacement. 

Xormand's  formula  is  used  only  where  a  type  ship  Useful  Load 

with   weight   data   is  available.     This   method   consists  ^^^^^  ^^..^  j^.  ^^^^  p^^tj^.^       a  vessel's  designed  dis- 

essentially  in  estimating  the  weight  effects  of  changes  \J  placement  which  is  devoted  more  or  less  definitelv  to 

from  a  type  ship  and  multiplying  the  algebraic  sum  of  ^^^^           ^^^^  ^j^j^^  ^j^^  ^.^^^^j  intended, 

such  effects  by  a  constant,  in  order  to  obtain  the  increase  merchant  vessels  it  includes  cargo,  fuel,  stores,  and 

(or  decrease)  in  displacement  as  compared  with  the  type.  ...^tcr-both  potable  and  reserve  feed. 

This  constant  has  the  values  shown  in  Table  1  for  several  j,^            ^^^^^,5      includes  protection  proper,  battery. 

t>T)ical  classes  of  ships:  ammunition,   fuel,  stores,  and  water-both  potable  and 

Table  1— Constants  for  Normand's  Formula  reserve  feed. 

Merchant  ve«els-general  cargo  type                        1.30  to  1.35  The  principal  factor  affecting  the  value  of  a  vessel's 

Tankers  anH  colliers                                              1.30  to  1,40  useful  load  is  speed.    Great  speed  necessitates  the  assign- 

Intfrmediate  and  fast  liners                                  1.50  to  2.00  ment  of  a  large  portion  of  the  displacement  to  machinery; 

  ^  '^  *°  ^-^^  hence,  great  speed  means  small  usefid  load.  Further, 

Fast  yacht*  and  destroyers                                           2.40  to  2.50  ^          ,     -             i-                  *u      ^  ..  *     r  i:-..t^«« 

.                        '  great  speed  places  a  limit  upon  the  amount  of  displace- 

Xotc. — For  merchant  vr«»els  the  displacement  is  in  all  cases  the  ir*        ^  1 

deep  load.    For  naval  vessels  and  fast  yachts  the  displacement  is  ment  whlch  may  be  adopted  for  a  vessel  of  given  type  and 

l^t  corrwrondin^  to  a  load  of  two-thirds  stores,  reserve  fec<l  and  length,  and  forces  the  selection  of  a  form  of  hull  which 
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is  conducive  to  easy  driving.  A  short,  full  ship  is  eco- 
nomical of  hull  weight  and  a  long,  fine  vessel  is  expensive. 

The  range  of  values  generally  realized  in  practice  will 
be  seen  by  reference  to  Fig.  1,  in  which  useful  load  in- 
cludes cargo,  stores,  fresh  water,  complement,  reserve 
feed  water,  fuel,  battery,  battery  foundations,  ammunition, 
and  protective  material  serving  no  other  purpose  than  that 
of  protection. 


Moreover,  if  such  saving  is  to  be  accomplished  at  the  ex- 
pense of  greatly  increased  hull  weight  it  is  evident  that  for 
slow  speed  cargo  vessels,  on  account  of  the  very  small 
percentage  of  displacement  allotted  to  machinery  weights 
in  comparison  to  hull  weights  the  saving  might  be  entirely 
canceled  or  possibly  turned  into  a  loss. 

As  previously  explained,  one  of  the  first  steps  in  the  de- 
sign of  a  ship  is  an  approximation  to  the  displacement  upon 
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Fig.  1.— Percentages  of  Useful  Load  or  Deadweight,  Machinery  and  Hull,  Plotted  upon  Speed  Length  Ratio 


Hull  includes  besides  the  hull  proper,  fittings,  equipment 
outfit,  and  designer's  margin. 

Machinery  includes  propelling  machinery  proper  and 
related  items,  the  weight  being  taken  wet  for  convenience. 

The  results  of  analyses  of  numerous  ships  of  varying 
types  and  sizes  are  plotted  in  Fig.  1.  There  may  be 
considerable  variation  from  the  values  shown,  due  to 
different  causes,  particularly  perhaps  to  widely  differing 
types  of  ships  occurring  in  practically  the  same  range  o^ 
speed  length  ratio;  for  instance,  tugs  and  fast  Atlantic 
liners.  Such  variations  do  not,  however,  affect  the  truth 
of  the  general  principles  laid  down  above  and  illustrated 
by  the  figure.  It  will  be  noted  that  the  value  of  the  use- 
ful load  decreases  from  about  70  per  cent  in  vessels  of 
the  slowest  types  to  22  per  cent  or  below  in  vessels  of  ex- 
treme speed;  also  that  the  hull  group  is  subject  to  rela- 
tively less  variation  than  either  useful  load  or  machinery, 
and  that  machinery  in  slow  vessels,  judged  from  the  weight 
standpoint  only,  forms  an  almost  negligible  percentage. 

The  question  of  the  size  of  machinery  installation  re- 
quired, the  fuel  consumption  permissible,  the  first  cost  of 
hull  and  machinery,  etc.,  must  receive  careful  consider- 
ation. In  such  consideration  a  proper  conception  of  the 
relative  values  of  the  several  items  making  up  the  above 
percentage  curves  is  essential.  Thus,  while  as  a  general 
principle  the  use  of  the  smallest  possible  power  plant  is 
desirable  from  both  the  standpoint  of  economy  of  oper- 
ation and  first  cost,  the  saving  to  be  anticipated  by  such 
means  is  far  greater  in  high  than  in  low  speed  vessels. 


which  the  conditions  laid  down  can  he  met.  The  value 
of  the  ratio  of  useful  load  to  load  displacement  follows  cer- 
tain general  laws  in  practice,  depending  principally  upon 


20         72         Zi  n 
Speed  Length  Ratio 

Fig.  2.— Percentages  of  Useful  Load  Plotted  on  Dis- 
placement Length  Coefficient  and  Speed 
Length  Ratio 

the  type,  speed,  and  size  of  the  ship  contemplated.  These 
characteristics  being  known  it  is  possible  to  approximate 
very  closely  the  displacement  required  at  an  early  stage  of 
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the  design.  Data  arranged  as  shown  in  Fig.  2  and  later 
figures  are  useful  for  this  purpose. 

The  curves  in  Fig.  2  are  largely  based  on  modem  de- 
stroyer practice  and  apply  particularly  to  ships  of  from  500 
to  1,500  tons  designed  displacement.  For  fast  yachts  of 
similar  speeds  one  might  obtain  slightly  larger  values  of 
useful  load  than  those  shdwn,  provided  careful  attention 
were  paid  to  the  design  and  construction  in  all  details. 

It  will  be  noted  that  the  highest  values  of  useful  load 
correspond  in  general  to  values  of  displacement  length  co- 
efficient lying  between  44  and  47.  In  order  to  obtain  the 
length  of  hull  necessary  for  the  accommodation  of  ma- 
chinery, fuel,  stores,  personnel,  etc,  it  will  frequently  be 
found  necessary  to  decrease  the  above  values  slightly.  In 
the  vicinity  of  speed  length  ratios  of  1.8  to  22  (where 
most  of  the  modem  destroyers  lie),  values  of  displace- 
ment length  coefficient  as  low  as  38  may  be  used  without 
material  loss  in  efficiency.  The  usual  range  is  from  39  to 
45. 

It  is  not  possible  to  fix  the  values  of  useful  load  for  the 
various  other  classes  of  vessel  so  definitely  as  for  de- 
stroyers and  fast  yachts.  Some  of  the  reasons  for  this  are 
as  follows: 

In  the  case  of  nearly  all  naval  vessels,  with  the  excep- 
tions of  destroyers  and  gunboats,  portions  of  the  deck  pro- 
tection, longitudinal  bulkhead  protection,  and  sometimes 
side  belt  protection,  form  integral  parts  of  the  vessel's 
girder  strength.  It  then  becomes  a  difficult  task  to  differ- 
entiate between  ballistic  and  strength  material. 

In  the  case  of  both  naval  and  merchant  vessels  the 
actual  size  and  amount  of  displacement  placed  on  a  given 
length  make  the  accurate  assignment  of  values  to  the  per- 
centage of  useful  load  difficult. 

With  the  above  statements  in  mind,  however,  the  figures 
quoted  in  Table  3  may  be  used : 

Table  3— Good  Practice  Values  for  the  Ratio  of  Useful 
Load  to  Displacement 

V       Useful  load 

Type.  Displacement  

in  Tons.  VlT"  '  Displacement. 

Cargo  vessels    5.0CO  to  20,000     .45  to  .65     .66  to  .73 

Fast  cargo  or  cargo  pas- 

aen^cr   10,000  to  40,000     .65  to  .80     .55  to  .70 

Battleships    20,000  to  40.000     .85  to  .93     .53  to  .59 

Fast  passenger  ships   15,000  to  60,000     .80  to  1.05     .28  to  .35 

Battle  cruisers    20,000  to  40,000    1.00  to  1.20     .40  to  .45 

Light  cruisers  and  scouts.  2,500  to  7,000  1.20  to  1.50  .31  to  .37 
Dei»troycrs  and  fast  yachts.     up  to   2.500    1.70  to  2.20     .22  to  .32 

Speed  Length  Ratio 

IT  IS  IMPORTANT  TO  SELECT  SUCH  \  LENGTH  as  wiU  be  Suit- 
able to  the  type  of  ship,  the  speed  desired,  and  the  dis- 
placement required.  This  point  has  been  touched  upon  in 
connection  with  the  selection  of  tentative  length. 

The  length  criterion,  from  the  speed  standpoint,  is  the 
speed  length  ratio  or  the  speed  divided  by  the  square  root 
of  the  length:-  For  similar  ships  driven'  atoorresponding 
speeds  its  value  is  constant  independent  of  size.  Durand 
defines  "corresponding  speeds"  as  follows:  "Geometrical 
similarity  for  the  two  systems  being  assumed,  correspond- 
ing speeds  are  those  which  will  produce  similar  stream 
line  or  similar  wave  configurations." 

It  follows  from  the  foregoing  that  ships  of  a  given  type, 
intended  for  the  same  service,  and  fitted  with  appropriate 
machinery  for  that  service,  may  be  expected  to  have  values 
of  speed  length  ratio  lying  within  a  fairly  definite  range. 
If  in  the  process  of  design  a  length  be  adopted  such  as 
to  throw  the  value  of  this  ratio  outside  the  usual  range 
an  abnormal  ship  will  result  and  unless  special  and  suf- 


ficient reasons  therefor  exist  unsatisfactory  performance 

V 

in  service  may  be  anticipated.    For  example,  =  2 

is  good  practice  for  destroyers  having  light,  fast  running 
machinery,  hulls  of  special  design,  and  limited  displace- 
ment. Such  a  value  would  be  out  of  the  question  for  a 
battle  cruiser  with  machinery  weighing  two  and  a  half 
times  as  much  per  horsepower  and  carrying  heavy  armor 
and  armament,  even  though  the  actual  speeds  of  the  two 
vessels  be  nearly  the  same. 

Table  4  represents  present-day  practice,  the  values  given 
being  based  upon  a  study  of  several  hundred  merchant  and 
naval  vessels: 

Table  4 — Values  of  Speed  Length  Ratio  for  Various 
Classes  of  Ships 

Usual  Extreme 

Values  Values 

V  V 

Type  of  Ship.  of  — of  

Vl  V  L 

Cargo  vessels   52  to  .58  .45  to  .65 

Fast  cargo  or  passenger  vessels  7  to  .75  .65  to  .80 

BaUleships  88  to  .90  .85  to  .93 

Fast  passenger  vessels  85  to  .95  .80  to  1.05 

Battle  cruisers   1.10  1.00  to  1.20 

Light  cruisers  and  scouts  1.30  1.20  to  1.50 

Destroyers  and  fast  yachts  1.90  to  2.05  1.70  to  2.20 

Displacement  Length  Coefficient 

THE  DISPLACEMENT  LENGTH  COEFFICIENT  is  the  ratio  of  a 
vessel's  displacement,  in  tons,  to  1/100  of  its  length 
in  feet  cubed.  It  is  essentially  a  criterion  of  the  amount 
of  displacement  placed  upon  a  given  length. 

"When  it  comes  to  size  we  need  a  variable  which  does 
not  change  for  similar  models  whatever  the  displacement. 
Since  the  displacement  varies  as  the  cube  of  linear  dimen- 
sions, such  a  quantity  would  be  Displacement  -^  (any 
quantity  proportional  to  the  cube  of  linear  dimensions). 
As  length  is  much  more  important  in  connection  with  re- 
sistance than  beam  or  draft,  a  suitable  quantity  would 
A 

be    This  would  usually  be  a  very  small  fraction, 

L' 

however,  and  it  is  desirable  to  use  a  function  which  in 
practical  cases  assumes  numerical  values  convenient  for 
consideration    and    comparison.     Such    a    function  is 
/  L  \  3 

A  -T-  I         I       called  the  displacement-length  ratio  or 

\  100/ 

displacement-length  coefficient.  It  is  the  displacement  in 
tons  of  a  vessel  similar  to  the  one  under  consideration  and 
100  feet  long."— Taylor's  "Speed  and  Power  of  Ships." 

The  values  assigned  to  this  coefficient  in  practice  vary 
widely  with  differing  types  and  sizes  of  vessel. 

The  lowest  values,  from  30  to  45  or  50  are  associated 
with  very  fast  yachts  and  destroyers  in  which  power  and 
speed  are  primary  considerations. 

The  highest  values  are  for  tugs  and  gunboats,  both  types 
being  short,  deep  vessels  having  speed  length  ratios  of 
about  1.  In  these  cases  this  coefficient  may  be  from  250 
to  300  or  even  more. 

Small  cargo  vessels  of  full  body  have  rather  high  values 
of  this  coefficient,  lying  between  200  and  250. 

Battleships  and  large  freight  carriers  of  fair  speed  have 
values  of  120  to  160. 

Battle  cruisers,  large  fast  battleships,  and  liners  of  the 
largest  size,  are  limited  in  draft  by  the  depth  of  harbor 
channels  and  entrances  to  dry  docks.   This  places  a  limit 
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on  beam,  on  account  of  the  necessity  of  avoiding  exces- 
sive values  of  metacentric  height,  and  forces  the  designer 
to  obtain  the  required  displacement  by  increased  length. 
If  in  addition  it  is  necessary  to  make  high  speed,  the  ac- 
tual size  of  the  machinery  installation  which  is  obtainable 
may  force  still  greater  length  and  finer  lines. 

It  results  from  the  foregoing  that  vessels  of  great  dis- 
placement and  high  speed  (though  not  necessarily  high 
speed  length  ratio)  have  relatively  low  values  of  the  dis- 
placement length  coefficient.  These  values  for  such  ves- 
sels at  present  in  service  lie  between  70  and  100. 

The  values  of  the  displacement  length  coefficient  given 
above  for  the  various  classes  of  vessels  are  based  upon  the 
results  of  a  careful  investigation  covering  some  fifty  to 
seventy-five  actual  vessels  for  which  accurate  weights, 
power,  characteristics,  etc.,  were  available.  These  vessels 
were  made  the  basis  for  studies  in  which  length  and  speed 
were  maintained  constant  while  displacement,  beam,  draft 
and  depth  were  varied  throughout  a  considerable  range. 
The  original  relationship  between  these  variants  was  modi- 
fied only  in  so  far  as  was  necessary  in  order  to  obtain  a 
reasonable  ship.  The  weights  were  then  carefully  esti- 
mated for  five  vessels  of  a  series  and  the  resulting  dis- 
placement and  useful  load  noted.  By  plotting  the  value 
of  the  per  cent  of  useful  load  on  a  base  of  displacement 
length  coefficient  it  was  then  possible  to  find  the  most  effi- 
cient vessel  of  the  series  from  this  standpoint.  Fig.  3 
shows  the  result  of  such  an  analysis  of  a  modern  de- 
stroyer. 

It  will  be  noted  that  values  of  displacement  length  ratio 
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Fig.  3. — ^Variation  in  Percentage  of  Useful  Load,  Ma- 
chinery and  Hull,  with  Displacement  Length 
Coefficient,  for  a  Typical  Destroyer 


which  in  this  study  give  the  most  efficient  ship  lie  between 
35  and  60.  In  practice  the  smallest  length  which  will  ac- 
commodate the  machinery,  personnel,  magazines,  etc.,  is 
generally  selected  in  order  to  obtain  a  small  turning  circle 
and  minimize  the  bending  strains. 

Fig.  4  represents  the  results  of  a  similar  analysis  of  a 
large  naval  collier.  The  differences  between  the  value  and 
variation  of  the  displacement  length  coefficient  in  the  case 
of  the  destroyer  and  the  collier  arc  of  interest: 


(a)  The  range  of  practical  values  of  this  coefficient  in 
the  case  of  the  destroyer  is  distinctly  limited,  as  above 
noted.  In  the  case  of  the  collier  an  indefinite  increase 
up  to  a  value  of  200  results  in  a  continuous  increase  in 
the  value  of  the  percentage  of  useful  load. 

(b)  In  the  case  of  the  destroyer  the  relative  weight  of 
the  hull  group  decreases  with  the  increase  of  the  displace- 
ment length  coefficient,  while  the  machinery  group  weight 
relatively  increases.  In  the  case  of  the  collier  the  relative 
w^eight  of  both  hull  and  machinery  groups  decreases  slowly 
with  the  increase  of  the  value  of  the  displacement  length 
coefficient. 

In  view  of  the  foregoing  we  can  not  fix  the  limiting 
value  for  cargo  vessels  as  we  can  for  destroyers  so  as 
to  give  a  maximum  useful  load  efficiency.  The  length  of 
this  particular  vessel,  however,  was  made  such  that  it 
gave  a  value  of  displacement  length  coefficient  of  146. 
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Inasmuch  as  the  beam,  draft,  and  coefficients  of  the  actual 
ship  were  made  as  large  as  possible  considering  chan- 
nel depths  to  be  encountered  in  the  ports  of  call  contem- 
plated, it  was  not  considered  advisable  to  shorten  the  ship 
further,  but  rather  to  accept  this  value  of  the  displace- 
ment length  ratio,  146,  as  representing  about  the  best 
which  could  be  expected  in  the  case  of  a  ship  of  this  type 
and  size. 

The  greatest  value  of  this  coefficient  for  purposes  of 
basic  design  lies  in  its  usefulness  in  the  selection  of  di- 
mensions. Given  a  knowledge  of  the  displacement  neces- 
sary and  of  the  values  of  this  coefficient  which  are  appro- 
priate for  ships  of  certain  sizes,  types,  and  speed  length 
ratio,  it  is  possible  at  once  to  approximate  the  most  de- 
sirable length  very  closely  for  those  vessels  in  which  speed 
and  manoeuvering  ability  are  the  governing  factors.  Fig.  5 
showing  lines  of  constant  displacement  plotted  upon  speed 
length  ratio  and  displacement  length  coefficient,  represents 
good  practice.  The  curves  are  not,  however,  applicable  to 
heavily  protected  naval  vessels,  such  as  battleships,  which 
on  account  of  the  great  weights  carried  in  high  positions 
and  the  large  value  of  the  transverse  radius  of  gyration 
due  to  the  winging  of  weights,  may  be  given  very  great 
beam  without  obtaining  an  excessive  metacentric  height. 
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Fig.  5 — Curves  of  Constant  Displacement 
plotted  upon 

Displacement  Length  Coefficient  and  Speed  Length  Ratio 


Displacemen-t  Length  Coefficient  i^-r(j^ 
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Thus  relatively  high  values  of  displacement  length  co- 
efficient may  be  satisfactorily  used. 

For  a  tabular  statement  of  reasonable  values  of  this 
coefficient  for  various  classes  of  ship,  see  data  under 
"Length." 

Fig.  5  is  funiished  more  on  account  of  its  value  as  illus- 
trating the  general  law  of  variation  for  this  coefficient 
than  on  account  of  the  accuracy  of  the  results  shown.  But 
the  results  are  sufficiently  close  to  those  obtained  in  prac- 
tice to  warrant  more  than  passing  attention. 

SECOND  DIVISION 
Draft 

IT  MAY  BE  LAID  DOWN  AS  A  GENERAL  RULE  that  the  greatest 
draft  which  it  is  possible  to  use  gives  the  best  result 
from  the  standpoint  of  all-round  efficiency. 

Among  the  principal  reasons  for  this  fact  may  be  men- 
tioned the  following: 

(a)  Great  draft  is  relatively  inexpensive  from  the 
weight  standpoint  as  compared  with  great  length  or  beam. 

(b)  It  tends  toward  an  increase  in  the  depth  of  the 
strength  girder,  which  in  turn  makes  for  a  lowering  of 
the  longitudinal  stresses,  in  the  ship's  structure. 

(c)  Maximum  draft  m^ans  maximum  beam  and  (other 
things  being  equal)  reasonable  coefficients  of  form  and 
reasonable  values  of  dead  weight  efficiency,  or  useful  load. 

In  spite  of  the  foregoing,  in  designing  ships  for  gen- 
eral service  it  is  important  to  bear  in  mind  the  fact  that 
the  ports  to  which  vessels  drawing  upwards  of  25  or  26 
feet  in  deep  load  condition  have  ready  access  are  rela- 
tively limited  in  number  when  compared  with  those  which 
are  open  to  ships  drawing  several  feet  less. 


Depth 

THE  VALUE  ASSIGNED  TO  THIS  DIMENSIuN  will  depend 
upon  the  draft  selected  and  upon  the  freeboard  re- 
quired. This  latter  feature — viz.,  freeboard — will  vary  with 
length,  character  of  sheer,  type  of  deck  erections,  etc.,  in 
addition  to  the  draft. 

The  rules  of  the  Classification  Society  with  which  the 
projected  vessel  is  to  be  classed  will,  in  general,  require 
scantlings  such  as  to  insure  a  section  which  will  be  satis- 
factory from  the  standpoint  of  girder  strength.  The  ratio 
of  length  to  depth  proposed  for  the  new  ship  may  be 
compared,  however,  with  similar  ratios  for  ships  in  com- 
mission or  with  the  provisions  of  classification  societies, 
in  order  to  avoid  the  possibility  of  adopting  abnormal 
values.  For  the  same  reason  the  ratio  of  beam  to  depth 
should  be  examined  in  comparison  with  values  adopted  in 
practice. 

In  the  case  of  ships  designed  to  meet  extreme  conditions 
for  which  there  is  no  type  ship  available,  a  rough  strength 
approximation  is  highly  desirable.  For  the  purposes  of 
such  a  calculation  the  bending  moment  may  be  derived  by 

A  X  L 

means    of    the    well-known    formula,    M  =   , 

C 

in  which  A  =  displacement,  L  =  length,  and  C  is  a  con- 
stant the  value  of  which  depends  primarily  upon  the  longi* 
tudinal  distribution  of  weights  and  buoyancy.  Values  of 
C  for  merchant  vessels  given  in  Table  5  will  !)e  found 
useful  in  this  calculation: 


Table  5 — Constants  for  Longitudinal  Strength  Formula 

Value  of  C. 

Type.   A  ^ 


Hogging. 

Sagging. 

25—29 

18—  28 

40—  SO 

SS— lOO 

24—28 

30—  35 

27—33 

40—  55 

40—  50 

22— 2S 

16—  24 

23—  31 

*Coal  burners,  fuel  stowed  amidships. 

••Oil  burners,  fuel  stowed  in  deep  tanks  at  ends  of  machinery 
spaces. 

In  order  to  further  simplify  this  approximation  to  tiic 
vessel's  strength  it  is  possible  to  base  the  inertia  of  sec- 
tion upon  the  material  in  the  principal  strength  decks  and 
bottoms,  only  allowing  for  the  effect  of  side  plating  and 
vertical  members  by  means  of  a  percentage.  This  is  not 
advocated  in  general,  as  it  introduces  an  additional  ele- 
ment of  uncertainty. 

Jieference  is  also  suggested  to  a  paper  by  W.  S.  Abell 
entitled  "Some  Questions  in  Connection  with  the  Work 
of  the  Load  Line  Committee."  This  paper  was  read  be- 
fore the  Institution  of  Naval  Architects  April  12,  1916. 
Both  the  paper  itself  and  the  discussions  thereof  are  con- 
sidered of  value  to  those  interested  in  the  strength  of  mer- 
chant ships. 

Midship  Section  Coefficient  and  Area 

THE  BLOCK  COEFFICIENT  divided  by  the  midship  section 
coefficient  is  the  prismatic  coefficient.  Inasmuch  as 
the  longitudinal  distribution  of  the  displacement  of  a  ship 
is  quite  largely  dependent  upon  the  area  of  its  greatest 
or  midship  section,  it  is  apparent  that  the  fixing  of  the 
area  of  the  midship  section  is  of  considerable  import- 
ance. 

If  it  were  practicable  to  design  from  the  standpoint  of 
the  lowest  possible  resistance  to  driving,  only  the  largest 
areas  of  midship  section  would  be  desirable  for  slow  ships. 
This  statement  is  supported  by  the  findings  of  both  Ad- 
miral D.  W.  Taylor  and  G.  S.  Baker.  Limitations  to  draft 
and  consideration  of  stability  usually  affect  the  area 
given. 

For  large  vessels  the  above  limitations  make  necessary 
the  use  of  very  high  values  of  midship  section  coefficient, 
in  order  to  obtain  the  lowest  possible  longitudinal  co- 
efficient. For  oil  tankers  and  slow  cargo  vessels  generally, 
.96  to  .98  represent  common  values,  although  the  figure 
is  sometimes  as  high  as  .99,  and  in  the  case  of  so-called 
simplified  form  vessels  with  no  radius  at  the  bilge  and  no 
rise  of  floor,  a  value  of  1.0  has  been  successfully 
used. 

In  extreme  cases  it  is  possible  to  use  a  value  of  mid- 
ship section  coefficient  slightly  greater  than  unity  where 
it  is  essential  to  obtain  large  area  without  excessive  meta- 
centric height.  For  small  vessels  of  low  displacement,  in 
order  to  provide  satisfactory  seagoing  qualities  and  to 
make  possible  the  holding  of  the  head  of  the  ship  up 
against  wind  and  waves,  it  is  customary  to  give  as  great 
a  draft  as  practicable  and  to  use  considerable  rise  of  floor 
associated  with  slack  bilges.  This  has  resulted,  in  de- 
stroyer practice,  in  using  values  of  midship  section  co- 
efficient as  low  as  .65. 

The  values  given  in  Table  6  are  used  in  good  practice 
for  the  different  types  of  vessel  enumerated : 
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Table  6 — Midship  Section  Coefficients 


Oil  tankers  and  cargo  carriers  96  to  .99 

Fast  cargo  or  cargo  passenger  94  to  .98 

Battleships   98  to  .99 

Fast  passenger  vci^xels  95  to  .97 

Battle  cruisers   95  to  1.03 

Light  cruiserii  and  scouts                                                 .90  to  .95 

Destroyers  and  fast  yachts  65  to  .90 


Admiral  Taylor,  in  *The  Speed  and  Power  of  Ships," 
gives  data  which  indicate  that  between  values  of  beam  to 
draft  ratio  running  from  2.6  to  about  3.4,  values  of  midship 
section  coefficient  lying  between  .8  and  .95  may  be  ex- 
pected to  give  most  satisfactory  results  from  the  stand- 
point of  wetted  surface.  This  in  itself  would  appear  to 
indicate  that  values  much  in  excess  of  .95  could  not  be 
satisfactorily  used  for  slow  cargo  vessels  in  which  the 
frictional  resistance  may  amount  to  from  80  to  85  per  cent 
of  the  total  resistance,  except  that  practice  seems  to  indi- 
cate that  adoption  of  the  greater  coefficient  referred  to 
above,  with  the  resulting  increase  in  cargo  capacity  and 
decrease  in  longitudinal  coefficient  is  of  more  value  than 
the  relatively  small  saving  in  frictional  horsepower  to  be 
expected  from  the  use  of  a  smaller  midship  section  co- 
efficient. 

In  the  case  of  vessels  in  which  the  provision  and  loca- 
tion of  longitudinal  strength  members  is  of  great  impor- 
tance, a  flat-floored  midship  section  is  of  considerable  ad- 
vantage, inasmuch  as  it  makes  possible  the  location  of  the 
shell  plating  and  longitundials  at  a  maximum  distance  be- 
low the  vessel's  neutral  axis. 

Mr.  Baker  states  that  great  care  must  be  exercised  in 
the  design  of  sections  where  the  parallel  middle  body  is 
worked  into  the  entrance  and  run,  in  order  to  avoid  the 
formation  of  eddies. 

For  vessels  of  the  slow  cargo  type  Mr.  Baker  gives  a 
formula  and  diagram  for  determining  the  optimum  value 
of  midship  section  area  for  low  wave  making,  the  dis« 
placement  and  speed  being  given.  See  "Engineering." 
March  7.  1919,  page  307. 

For  further  information  in  this  connection,  reference 
is  suggested  to  "Speed  and  Power  of  Ships"  (D.  W.  Tay- 
lor), pages  95,  97,  and  104;.  and  "Ship  Form  Resistance 
and  Screw  Propulsion"  (G.  S.  Baker),  sections  43,  44,  45, 
47,  49  and  51. 

For  vessels  of  high  speed  length  ratio  it  is  not  prac- 
ticable to  adopt  high  values  of  midship  section  coefficient. 
Some  of  the  reasons  for  this  are  the  following : 

Relatively  full  ended  forms,  high  longitudinal  coefHcients, 
and  therefore  low  midship  section  coefficients,  are  desir- 
able from  the  driving  standpoint. 

Considerable  draft  and  rise  of  floor,  especially  forward, 
are  advantageous  for  light,  fast  vessels  intended  to  oper- 
ate in  a  seaway,  in  order  to  avoid  pounding,  and  from 
the  standpoints  of  girder  strength  and  behavior  in  a  sea- 
way. Admiral  Taylor  in  "Speed  and  Power  of  Ships,"  page 
writes,  "For  vessels  of  usual  t>'pes  and  of  speeds  in 
knots  no  greater  than  twice  the  square  root  of  the  length 
in  feet,  the  naval  architect  may  vary  widely  midship  sec- 
tion fullness  without  material  beneficial  or  prejudicial 
effect  upon  speed" ;  also,  "It  should  be  most  carefully  borne 
in  mind  that  the  above  applies  to  the  shape  and  coefficient 
of  a  midship  section  of  a  given  area,  not  to  the  area  of 
the  section." 

For  slow  speed  vessels  the  middle  body  or  midship 
portion  is  placed  somewhat  forward  relative  to  M.P.  re- 
itthing  in  a  ratio  of  run  to  entrance  of  about  1.1  to  1.2. 


The  principal  reasons  for  this  diflFerence  in  length  betweem 
the  fore  and  after  body  are  to  be  found  in  the  fact  that 
the  tendency  to  produce  eddies  along  the  after  body  is 
materially  reduced  by  the  use  of  the  finer  lines,  and  as  a 
result  the  efficiency  of  the  propeller  is  increased.  For  fur- 
ther information  in  detail  it  is  suggested  that  reference 
be  made  to  G.  S.  Baker's  "Ship  Form  Resistance  and 
Screw  Propulsion,"  page  93,  and  Naval  Constructor  Mc- 
Entee's  paper  read  before  the  Society  of  Naval  Architects 
and  Marine  Engineers  in  November,  1918. 

For  fast  vessels  the  location  of  the  area  of  greatest  sec- 
tion is  not  very  clearly  defined,  excellent  results  having 
been  obtained  by  locating  this  section  at  a  very  consider- 
able distance  aft  of  the  mid-perpendicular  and  practically 
as  good  results  being  obtained  with  the  section  located  at 
the  mid-perpendicular.  In  the  case  of  extremely  high- 
speed vessels  having  values  of  the  speed  length  ratio  in 
excess  of  2,  it  is  customary  to  immerse  the  transom  deeply 
so  that  a  positive  area  of  considerable  size  is  obtained  at 
the  after  perpendicular.  It  would  appear  that  this  results 
in  increasing  the  vessel's  effective  length  without  the  addi- 
tion of  increased  wetted  surface,  so  that  while  the  section 
of  maximum  area  is  located  considerably  aft  of  the  mid 
point  of  the  vessel's  actual  length,  it  is  not  generally 
placed  aft  of  the  mid  point  of  the  virtual  or  effective 
length  which  the  ship  would  have  were  it  not  for  the 
terminating  of  the  form  at  the  transom. 


Vertical  Position  of  the  Center  of  Grayity 

IN  VIEW  OF  THE  IMPORTANCE  OF  THE  METACENTRIC  HEIGHT, 
the  necessity  for  obtaining  an  accurate  idea  of  the  ver- 
tical position  of  the  center  of  gravity  at  an  early  stage 
of  the  design  will  be  appreciated.  In  so  far  as  the  geo- 
metrical features  of  the  vessel  are  concerned,  the  prin- 
cipal items  affecting  the  vertical  position  of  the  center  of 
gravity  are : 

Depth  of  hull,  rise  of  floor,  type  of  sheer  line,  type  of 
keel  contour. 

From  the  standpoint  of  the  location  of  weight  the  prin- 
cipal items  to  be  considered  are,  the  position  of  the  ma- 
chinery, the  position  of  heavy  decks  and  superstructures; 
in  naval  vessels,  the  position  of  guns,  ammunition,  armor, 
etc.;  in  merchant  vessels,  the  location  of  cargo;  and  in 
all  vessels  the  location  of  fuel,  reserve  feed,  etc.  In  con- 
nection with  this  latter  item  especial  attention  is  invited 
to  the  necessity  of  making  proper  allowance  for  the  effect 
of  free  surface  in  case  water  or  fuel  oil  is  carried  in  wide, 
shallow  tanks.  It  has  been  found  in  practice  that  where 
the  depth  of  a  tank  is  approximately  equal  to  its  width 
in  the  athwartship  direction,  the  eflfect  of  free  surface  is 
practically  negligible  unless  the  particular  problem  in  hand 
makes  necessary  a  very  small  metacentric  height,  in  which 
case  careful,  detailed  estimates  are  necessary. 

A  careful  study  of  numerous  vessels  of  varying  types 
and  classes  has  been  made,  and  the  results  shown  in  Table 
7.  The  values  given  are  in  nearly  all  cases  based  on  care- 
fully conducted  inclining  experiments  for  several  vessels 
of  a  given  class  or  type.  For  vessels  of  the  merchant  type 
the  loading  to  which  the  figures  given  correspond  is  what 
is  ordinarily  termed  d**ep  load;  namely,  with  full  cargo, 
fuel,  stores,  etc.;  for  strictly  naval  vessels  a  trial  loading 
corresponding  to  full  ammunition  and  two-thirds  full  sup- 
ply of  fuel,  stores  and  water  is  used. 

For  the  naval  vessels  just  referred  to  the  height  of  the 
c.  g.  in  full  load  condition  varies  but  slightly  (probably  not 
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Table  7— For  Estimating  Vertical  Position  of  Center  of  Gravity 


Ratio  of  V.  C.  G.  Above  Base  to  Depth 
of  Ship  to  Strength  Deck. 


Approx.  • 

f  - 

value  of 

Light  Condition. 

Designed  Condition. 

mid.  sec. 

/  ^ 

,  ^ 

Structure  Above  Strength  Deck 

Type. 

coeff. 

Average. 

Range. 

Average. 

Range. 

Sheer  Line. 

.97 

.70 

.67..72 

.58 

.56.60 

Forecastle  and  poop. 

.63 

.62.65 

.51 

.50.53 

Forecastle  and  poop. 

.96 

.64-^ 

.62.68 

-.S4-.58 

Forecastle,  bridge  house  and  poop. 

.68 

.66.70 

.61 

.58.64 

Various. 

.90 

.63 

.59.67 

.55 

.51-.57 

Various. 

r.73 

.72.74 

.67 

.66.68 

Flush  deck. 

.98 

]  .735 

.72-.7S 

.68 

.67-70 

Forecastle. 

[.745 

.73.76 

.72 

.70.74 

Upper  deck  half  length. 

.55 

.57 

.55-.60 

Superstructure  amidships. 

r  .65-.67 

.625 

.61..64 

.58 

.565.60 

Forecastle  J4  length. 

••  1 

.615 

.605-.635 

.57 

.56-.59 

Forecastle  \i  length. 

.64 

.63-.6S 

.595 

.59-.60 

Flush  deck. 

.58 

.56.60 

See  also  data  gi\en  by  Simpson  in  "The  Naval  Constructor.' 


more  than  2%)  from  its  position  in  the  designed  or  trial 
condition. 

In  the  design  of  a  vessel  it  should  be  borne  in  mind 
that  she  may  go  to  sea,  or  at  any  rate  be  at  sea,  under  a 
variety  of  conditions  of  loading.  A  cargo  vessel,  for  ex- 
ample, upon  nearing  the  end  of  a  voyage  may  have  very 
little  fuel  on  board,  or  it  may  be  necessary  to  go  from  port 
to  port  practically  light.  If  the  fuel  or  the  cargo  be  so 
located  in  the  vessel  that  either  is  quite  a  distance  from 
the  center  of  gravity  of  the  ship  light,  a  marked  variation 
in  the  value  of  the  metacentric  height  of  the  vessel  may  be 
anticipated.  Somewhat  similar  variations  will  occur  in 
all  ships.  It  is  accordingly  customary  to  estimate  the  value 
of  the  metacentric  height  for  several  conditions  of  load- 
ing. Among  the  conditions  most  commonly  used  are  the 
following : 

(a)  Ship  light  with  no  cargo,  stores,  fuel,  water  or  coal 
on  board. 

(b)  Ship  completely  loaded  with  full  supply  of  cargo, 
stores,  fuel  and  water  on  board. 

(c)  Conditions  intermediate  between  (a)  and  (b),  as 
may  be  considered  desirable. 

It  is  desirable  in  order  to  obtain  a  satisfactory  value  of 
the  metacentric  height  in  all  conditions,  to  design  a  ves- 
sel so  that  the  vertical  position  of  center  of  gravity  will 
be  maintained  throughout  the  various  conditions  of  load- 
ing at  an  approximately  constant  distance  below  the  cor- 
responding position  of  the  transverse  metacenter.  It  is  not 
always  possible  to  attain  such  a  result.  This  is  especially 
the  case  in  full  cargo  vessels  subject  to  great  variations 
in  draft.  The  height  of  metacenter  at  the  lower  drafts 
in  such  vessels  is  usually  very  great,  and  it  is  only  by 
filling  all  top-side  ballast  tanks  or  by  adopting  other  sim- 
ilar means  of  raising  the  effective  center  of  gravity  of  the 
vessel  that  it  is  possible  to  obtain  a  small  enough  value 
of  metacentric  height  to  give  a  ship  reasonable  seagoing 
characteristics.  Reference  to  the  metacentric  charts  will 
illustrate  this  point  further.  It  will  be  noted  that  in  the 
case  of  vessels  having  a  beam  to  draft  ratio  of  from  2  to 
3,  the  height  of  the  metacenter  above  ])ase  is  approximately 
constant.  When,  however,  the  value  of  this  ratio  ma- 
terially exceeds  3,  the  height  of  the  metacenter  increases 
very  rapidly.  Inasmuch  as  a  20,(X)0-ton  cargo  carrier  hav- 
ing a  beam  of  65  feet  might  at  some  times  be  at  sea  with 
a  draft  of  16  feet,  thus  giving  a  ratio  of  beam  to  draft 
of  something  over  4;  it  will  readily  be  recognized  that  the 
difficulty  of  reducing  her  metacentric  height  to  a  reasonable 
figure  will  under  such  circumstances  be  considerable. 

As  has  been  referred  to  elsewhere,  it  is  very  undesirable 


from  a  seagoing  standpoint  to  design  a  vessel  with  a  cen- 
ter of  gravity  materially  above  the  load  waterline.  An 
extreme  case  of  such  a  design  may  be  instanced:  This 
vessel  had  a  height  of  center  of  gravity  above  the  water- 
line  equal  to  about  half  her  draft.  She  had  a  reasonable 
metacentric  height  in  all  conditions,  it  being  practically 
constant  until  deep  load  was  reached,  where  it  increased 
considerably  over  its  value  in  the  lighter  conditions.  The 
range  of  stability  and  righting  arm  were  fairly  satisfactory 
in  all  conditions  excepting  the  light  load,  in  which  case 
a  very  small  righting  arm  and  a  comparatively  small  range 
were  realized.  In  a  seaway,  however,  this  boat  was  no- 
tably uneasy  and  disconcerting  in  its  behavior.  It  is  be- 
lieved that  this  was  the  result  of  a  center  of  gravity  so 
high  that  the  lines  of  action  of  waves  meeting  the  vessel 
fell  in  nearly  all  instances  well  below  it,  thus  in  every 
case  having  a  marked  tendency  to  displace  the  vessel  from 
her  perpendicular  position  in  spite  of  the  fact  that  her 
moderate  metacentric  height  and  relatively  large  radius  of 
gyration  should  have  made  a  comfortable  and  satisfactory 
sea  boat. 

In  connection  with  the  subject  discussed  in  the  preceding 
paragraph,  attention  is  invited  to  the  fact  that  in  nearly  all 
ships,  regardless  of  type,  the  center  of  gravity  lies- within 
a  moderate  distance  of  the  vessel's  waterline,  so  that  it  is 
not  often  that  the  difliculties  just  described  are  experienced. 

THIRD  DIVISION 
Period  of  Roll  * 

SHIPS  HAVE  TWO  PRINCIPAL  KINDS  OF  OSCILLATION,  termed 
respectively,  rolling  and  pitching.  (Heaving  is  some- 
times mentioned  in  this  connection,  but  is  relatively  un- 
important.) Rolling  is  applied  to  motion  in  the  trans- 
verse direction,  and  pitching  to  motion  longitudinally.  The 
more  important  of  these  two  kinds  of  oscillation  is  roll- 
ing, l^cause  upon  this  characteristic  depends  the  comfort 
of  the  personnel,  the  safety  of  the  ship  in  a  sea,  and  the 
character  of  the  transverse  strains  which  she  experiences. 
Moreover,  the  arc  through  which  a  vessel  may  be  ex- 
pected to  roll  is  greatly  in  excess  of  the  arc  through  which 
she  may  be  expected  to  pitch.  In  the  case  of  naval  ves- 
sels the  good  or  bad  qualities  of  the  vessel  as  a  gun  plat- 
form are  largely  dependent  upon  her  period  of  roll. 

If  the  time  in  seconds  of  a  single  unresisted  oscillation 
be  denoted  by  T,  the  metacentric  height  in  feet  by  GM, 
and  the  radius  of  gyration  in  feet  about  a  longitudinal 
axis  through  the  center  of  gravity  in  feet  by  K,  then  the 
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law  governing  their  relationship  may  be  expressed  in  the 
form, — 

T  =  .5544/ 

V  GM 

This  expression  may  be  used  in  arriving  at  a  still-water 
period  of  oscillation  for  a  proposed  vessel.  Knowing  the 
period  which  it  is  desired  to  obtain,  it  is  customary  at 
an  early  stage  in  the  vessel's  design  to  so  associate  the 
values  of  metacentric  height,  beam  and  under-water  form 
as  to  give  a  satisfactory  value  for  the  period  of  roll.  In 
making  this  approximation  it  is  not  customary  to  calculate 
the  value  of  the  radius  of  gyration,  but  to  use  a  value 
based  upon  vessels  of  known  characteristics  and  perform- 
ance. The  expression  referred  to  above  assumes  unre- 
sisted rolling.  For  actual  vessels  under  ordinary  condi- 
tions of  service  the  period  will  not  be  materially  affected 
by  resistances,  such  as  bilge  keels,  docking  keels,  plate 
edges,  etc. 

The  resistances  experienced  are  of  three  diflfercnt  char- 
acteristics; namely,  wave-making,  frictional,  and  positive. 
The  wave-making  is  due  to  the  change  of  form  in  the 
vicinity  of  the  vessel's  water-line.  The  frictional  is  due 
to  the  passage  of  the  vessel's  skin  through  the  water,  and 
the  positive  is  due  to  the  direct  opposition  of  plane  sur- 
face such  as  bilge  and  docking  keels,  shaft  bossing,  dead- 
wood,  etc.  All  these  resistances  combine  to  decrease  the 
amplitude  of  roll,  but  do  not  have  a  material  effect  upon 
the  period. 

Forced  rolling  among  waves  may,  however,  result  in 
very  different  periods  from  those  obtained  in  still-water 
conditions. 

In  the  design  of  a  vessel  it  is  seldom  possible  for  the 
naval  architect  to  exercise  control  over  the  location  of 
the  principal  items  of  weight,  in  so  far  as  the  relationship 
to  the  longitudinal  axis  through  the  vessel's  center  of  grav- 
ity is  concerned.  The  location  of  such  weights  is  largely 
determined  by  the  vessel's  general  type;  thus,  in  the  case 
of  a  battleship  we  have  an  exaggerated  instance  of  the 
winging  of  weights  on  account  of  the  location  of  the  main 
armor  belt  placed  at  the  vessel's  extreme  beam,  the  placing 
of  turrets,  main  battery  guns,  barbettes,  conning  tower,  etc., 
at  great  heights,  and  the  carriage  of  fuel  or  reserve  feed 
water  in  the  vessel's  wings.  In  the  case  of  a  destroyer  or 
the  ordinary  merchant  vessel,  such  a  winging  of  weights  is 
not  practicable. 

It  results,  accordingly,  that  the  principal  means  by  which 
a  designer  may  regulate  the  period  of  roll  is  by  the 
changing  of  the  value  of  the  metacentric  height.  j\n  in- 
crease in  the  radius  of  gyration  or  a  decrease  in  the  meta- 
centric height  will  result  in  an  increased  period  of  roll, 
while  decreases  in  the  radius  of  gyration  or  increases  in 
the  metacentric  height  will  tend  to  decrease  the  period  of 
roll.  The  table  (see  radius  of  gyration),  which  is  based 
open  numerous  reports  for  actual  ships,  indicates  satis- 
factory values  for  the  period  of  roll. 

Radius  of  Gyration 

ONE  OF  THE  TWO  FACTORS  vitally  affecting  the  period  of 
roll  is  the  radius  of  g>'ration.  Its  value  is  so  largely 
dependent  upon  the  type  and  beam  of  the  ship  as  to  be 
practically  beyond  the  control  of  the  designer.  Neverthe- 
less, the  winging  of  weights  wherever  possible  is  of  assist- 
ance in  increasing  its  value  and  so  increasing  the  period 
of  roll. 

While,  as  above  stated,  the  value  of  the  radius  of  gyra- 
tion is  not  readily  controllable,  a  fairly  definite  knowledge 


of  its  probable  value  for  various  types  and  sizes  of  ship 
is  possible,  and  is  of  considerable  importance. 

Table  8  has  been  prepared  in  order  to  show  the  rela- 
tionships existing  between  the  several  factors  affecting  the 
periods  of  roll  of  representative  types  and  sizes  of  ship: 

Table  S— Factors  Affecting  the  Period  of  Roll 

Radius  Approx. 

of      Value  •rcriod 
Gyra-    G.M.  of 
Type  iMsplacemcnt,   Beam,  Draft,  tion.   Designed  Roll, 

tons.  feet.    feet.     feet.  Condition,  Sees. 

feet. 

Tankers,  colli- 
ers, and  mis- 
cellaneous car- 


go  vessels... 

5,000-20.000 

40- 

65 

19-28 

13-25 

2.0-3.0 

10-14 

Naval  auxilia- 

5,000-12,000 

40- 

60 

20-26 

13-23 

2.5-3.5 

9-12 

Modern  battle- 

ships   

20,000-40,000 

85- 

105 

25-33 

28-37 

4.5-7.0 

13-16 

Fast  passenger 

vessels  .... 

15,000-60,000 

60- 

100 

25-40 

20-38 

2.0-4.0 

15-18 

Destroyers   . . . 

500-  2.500 

25- 

37 

7-12 

9-13 

2.0-2.5 

7-  9 

Yachts,  power 

driven  .... 

75-  1,000 

15- 

30 

4-11 

5-10 

1.5-2.0 

4.5-8 

*This  is  a  double  oscillation  and  is  equal  to  2T  as  used  in  the 
formula  for  unresisted  rolling. 


Metacentric  Height 

THE  CHARACTER  OF  A  VESSEL'S    METACENTRIC  HEIGHT  de- 
termines into  which  of  the  following  conditions  of 
equilibrium  she  falls: 

(a)  Negative  metacentric  height,  when  the  vertical  cen- 
ter of  gravity  is  above  the  metacenter,  results  in  unstable 
equilibrium.  The  ship  will  heel  until  the  lines  of  action 
of  gravity  and  buoyancy  coincide,  when  stable  equilibrium 
is  established;  or  failing  this,  will  continue  to  heel  until 
capsizing  takes  place. 

(b)  Zero  metacentric  height,  when  the  vertical  center 
of  gravity  is  coincident  with  the  metacenter,  results  in 
neutral  equilibrium.  In  this  condition  the  ship  tends  to 
remain  in  the  position  occupied  until  moved  therefrom  by 
an  external  force. 

(c)  Positive  metacentric  height,  when  the  vertical  cen- 
ter of  gravity  is  below  the  metacenter,  results  in  stable 
equihbrium.  The  ship  will  then  tend  to  return  to  its  ver- 
tical position  whenever  forced  therefrom  by  the  action  of 
some  external  force. 

Theoretically  a  ship  should  be  so  designed  that  her 
metacentric  height  remains  at  approximately  a  constant 
value  independent  of  loading.  This  is  frequently  not  pos- 
sible. A  cargo  vessel  of  ordinary  design  will  usually  have 
a  position  of  metacenter  at  her  lower  drafts  such  as  to 
entail  an  excessive  metacentric  height,  except  where  bal- 
last can  be  carried  at  a  great  height  as  in  topside  tanks. 
This  is  due  to  the  fact  that  the  value  of  the  inertia  of 
water  plane  does  not  decrease  materially  at  lower  drafts 
for  vessels  of  the  cargo  type,  while  the  displacement  be- 
comes relatively  very  small. 

On  the  contrary,  a  war  vessel  frequently  will  have  a 
relatively  small  metacentric  height  when  light,  but  an 
entirely  satisfactory  one  when  partially  or  fully  loaded. 
This  difference  is  partially  explained  by  the  different  pro- 
portions adopted  for  the  war  vessel,  her  beam  to  draft 
ratio  being  usually  in  excess  of  3  as  compared  with  2  to 
in  the  cargo  vessel.  This  change  in  proportions  throws 
the  war  vessel  on  to  that  part  of  the  curve  of  mctacenters 
where  large  variations  in  draft  produce  slight  changes  in 
the  height  of  the  metacenter.  Further,  the  difference  in 
draft  between  the  light  and  deep  load  is  much  less  in  the 
war  than  in  the  cargo  vessel,  because  so  large  a  portion 
of  the  useful  load  of  the  war  vessel  is  made  up  of  pro- 
tection, guns,  etc.,  which  are  fixed.    Thus  the  change  in 
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draft  between  light  and  deep  load  may  be  15  to  20  feet 
for  the  cargo  vessel  as  against  6  or  7  for  a  battleship  of 
similar  displacement. 

ir      Allowance  for  the  Addition  of  Top  Weights 

IN  CONSIDERING  THE  VALUE  to  be  assigned  to  the  meta- 
centric height  at  an  early  stage  in  the  design,  the 
decrease  to  be  anticipated  during  design  development  and 
later  must  be  allowed  for. 

During  the  development  of  the  design  and  subsequent 
to  the  fixing  of  the  dimensions,  numerous  additions  of 
features  not  originally  contemplated  frequently  take  place. 
These  additions  usually  result  in  increased  top  weight, 
raising  the  center  of  gravity  of  the  vessel  and  decreasing 
the  metacentric  height. 

During  the  service  of  a  ship  weights  are  seldom  added 
to  her  underbody  or  bottom.  But  the  life  of  the  vessel  is 
largely  lived  on  her  upper  decks  and  bridges,  and  the 
need  for  additional  weight  of  various  kinds  frequently  de- 
velops in  this  vicinity.  Accordingly  the  greater  part  of 
the  weights  added  during  the  vessel's  life  are  high  weights 
and,  as  pointed  out  in  the  preceding  paragraph,  such  ad- 
ditions tend  to  raise  the  center  of  gravity  while  in  most 
cases  decreasing  the  height  of  metacenter  due  to  increased 
displacement.  This  tendency  is  not  so  marked  in  mer- 
chant as  in  naval  practice.  In  naval  practice,  as  the  result 
of  changes  during  the  vessel's  design  and  building,  from 
.3  ft.  to  .5  ft,  of  metacentric  height  is  frequently  lost. 
During  a  period  of  ten  or  a  dozen  years  of  actual  service 
a  half  foot  more  may  be  lost,  so  that  a  decrease  of  12 
inches  from  the  designed  metacentric  height  of  the  vessel 
is  sometimes  experienced,  even  where  great  attention  is 
paid  both  to  details  of  design  and  construction. 

Due  consideration  being  given  to  possibilities  such  as 
the  foregoing,  a  value  of  metacentric  height  such  that  a 
satisfactory  period  of  roll  may  be  assured  is  to  be  selected. 
The  realizing  of  a  proper  value  for  this  feature  is  per- 
haps the  most  important  single  consideration  in  the  basic 
design  of  any  ship.  In  its  selection,  both  the  actual  size 
and  type  of  vessel  have  considerable  weight.  Thus  a 
40,000-ton  battleship  with  its  great  radius  of  gyration  (due 
to  its  great  beam  and  winging  of  weights)  may  be  satis- 
factorily given  nearly  twice  the  metacentric  height  of  a 
40,000-ton  merchant  passenger  ship. 

The  foregoing  assumes  normal  conditions  of  service.  In 
the  event  of  damage,  particularly  severe  and  sudden  dam- 
age such  as  to  permit  an  inrush  of  water  in  large  quanti- 
ties, a  small  metacentric  height  may  prove  insufficient  to 
safeguard  a  vessel  during  its  initial  heel.  After  this  stage 
is  safely  passed  and  the  ship  assumes  a  state  of  equilibrium 
under  the  new  conditions  it  will  frequently  be  found  that 
the  resulting  metacentric  height  is  as  great  or  greater  than 
that  which  existed  in  the  undamaged  condition. 

The  considerations  involved  in  a  study  of  damaged 
stability  are  touched  upon  more  in  detail  elsewhere.  It  is 
only  necessary  at  this  point  to  emphasize  the  importance 
of  fixing  the  value  of  the  metacentric  height  so  as  to  meet 
the  requirements  of  the  ship  when  damaged  as  well  as 
when  intact. 

For  reasonable  values  of  the  metacentric  height  for 
various  types  and  sizes  of  ship,  see  table  given  under 
"Radius  of  Gyration." 

Transverse  Metacenter 

THE  DISTANCE  between  the  center  of  gravity  and  the 
transverse  metacenter  of  a  vessel — namely,  the  meta- 
centric height— exercises  a  most  important  influence  upon 


the  vessel's  behavior  when  among  waves.  It  is,  therefore, 
essential  that  the  position  of  the  metacenter  be  known  as 
accurately  and  at  as  early  a  stage  in  the  design  as  is 
practicable. 

It  is,  of  course,  possible  to  obtain  the  desired  height  of 
metacenter  by  the  adoption  of  any  one  of  several  com- 
binations of  water-line,  beam  and  block  coefficient.  The 
type  of  ship  contemplated  will,  however,  in  most  cases,  re- 
strict the  shape  of  water-line  and  value  of  coefficients 
within  comparatively  narrow  limits.  While  this  statement 
is  in  general  true,  there  frequently  arise  problems  in  de- 
sign which  render  necessary  a  departure  from  values 
which  under  ordinary  circumstances  would  be  considered 
good  practice.  For  example,  the  adoption  of  a  full  ended 
water-line  for  a  vessel  which  is  to  carry  ver>-  heavy  end 
weights  would  be  advisable  on  account  of  the  deep  pitch 
which  might  be  expected  when  a  vessel  with  very  fine  ends 
is  running  into  a  head  sea.  Such  a  consideration  is  some- 
times lost  sight  of  in  the  desire  for  forms  of  low 
resistance. 

Good  practice  has  also  fixed  with  a  fair  degree  of  cer- 
tainty desirable  values  of  sectional  coefficients  for  given 
types  of  load  water  plane  and  curves  of  sectional  area.  As 
referred  to  in  the  previous  paragraph,  it  is  possible  to  vary 
such  coefficients  through  quite  a  wide  range.  Such  vari- 
ations, however,  may  have  a  noticeable  effect,  both  upon 
the  vessel's  driving  qualities  and  her  behavior  in  a  seaway. 
Very  full  U-shaped  sections  forward,  giving  high  sectional 
coefficients  associated  with  fine  angles  of  entrance,  in  some 
cases  decrease  resistance  markedly  but  they  tend  to  produce 
a  wet  ship.  As  a  further  example,  broad  water-Hnes  aft 
with  high  values  of  the  sectional  coefficient  are  generally 
conducive  to  low  resistance  at  high  speeds,  but  may  re- 
sult in  pounding  and  bad  steering  unless  great  care  is  ex- 
ercised in  the  design. 

It  has  accordingly  been  found  advantageous  to  adopt 
a  system  of  standard  curves  of  sectional  areas  and  load 
water  planes,  associated  with  suitable  values  of  longi- 
tudinal coefficient.  Functions  for  such  curves  may  be 
found  herein  under  the  proper  headings.  They  are  based 
upon  the  area  of  the  midship  section  or  upon  the  maximum 
half  breadth,  as  the  case  may  be,  so  that,  these  features 
being  fixed,  it  is  possible  to  read  off  suitable  values  for 
areas  of  sections  or  water  plane  half  breadths.  While  it 
is  not  suggested  that  sectional  area  curves  and  load  water- 
lines,  which  would  in  certain  cases  be  superior  to  the 
standard  curves  submitted,  can  not  be  hiid  down,  never- 
theless the  standard  curves  have  been  prepared  as  a  result 
of  much  investigation  and  comparison  of  actual  per- 
formances. They  represent  good  practice  and  may  wisely 
be  adopted  without  material  change,  unless  accurate  in- 
formation of  especial  application  to  the  case  in  hand  is 
available. 

Whether  or  not  these  curves  are  adopted  in  toto  for  the 
final  design,  they  form  an  excellent  basis  for  the  pre- 
liminary body  plan  and  for  investigations  of  the  com- 
parative weight,  power,  strength,  etc..  of  alternative 
designs. 

The  particular  value  of  the  proposed  curves  of  sectional 
area  consists  in  the  accurate  basis  which  they  provide  for 
promptly  laying  down  sectional  area  curves  of  a  desired 
displacement  and  reasonable  shape  and  at  the  same  time 
giving  a  known  value  of  the  longitudinal  coefficient. 

The  curves  of  load  water-lines  are  furnished  with  two 
objects  in  view.   They  afford  a  means  of  laying  down  at 
once  a  fair  load  water-line  of  known  area  which  repre- 
sents good  practice  as  to  shape  and  is  associated  with  a  * 
reasonable  value  of  the  longitudinal    coefficient.  Their 
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greatest  value,  however,  is  found  in  the  basis  they  provide 
for  the  derivation  of  metacenter,  beam  and  midship  sec- 
tion coefficient  curves  shown  on  the  metacentric  charts 
following.  These  metacenter  beam  curves  make  it  possible 
to  select  the  proper  beam  at  once  without  referring  to 
formulae  or  calculations  based  upon  a  type  ship.  This  is 
especially  important  when  it  becomes  necessary  to  design 
ships  of  widely  varying  t>'pes  or  when  questions  of  sta- 
bilit>'  involve  changes  in  the  location  of  weights  on  ships 
in  process  of  design.  They  are  also  of  value  for  estimat- 
ing purposes  in  connection  with  completed  ships,  where 
the  usual  displacement  sheet  with  metacentric  curves  is 
not  available. 

In  order  to  render  the  curves  as  flexible  as  possible  the 
m 

values  of  the  relation,  /  x  —  and  of  the  factor  k,  have 

P 

been  entered  on  each  of  the  sheets  so  that  the  basis  for 
the  sheet  itself  is  immediately  known. 

Accuracy  of  Metacenter  Beam  Charts 

WHERE  THE  STANDARD  WATER-LINES  are  closcly  adhered 
to  the  metacentric  beam  curves  may  be  expected 
to  give  results  which  are  accurate  within  less  than  one  per 
cent,  or  almost  as  close  as  can  be  expected  from  the  best 
detailed  calculations.  These  results  are  much  more  ac- 
curate than  the  estimated  height  of  the  ship's  center  of 
gravity  at  even  an  advanced  stage  of  the  vessel's  design. 

The  curve  sheets  have  been  prepared  in  such  a  way  as 
to  apply  to  the  three  classes  of  ship;  namely,  those  de- 
signed for  low  speed,  those  designed  for  moderate  speed, 
and  those  intended  for  high  speed.  In  the  case  of  the 
low  and  moderate  speed  charts,  .which  include  vessels  of 
all  types  with  the  exception  of  destroyers,  torpedo  boats 
and  fast  yachts,  the  ordinary  ship-shape  form  with  V  or 
U  sections  has  been  assumed  and  the  curve  of  sectional 
area  so  drawn  as  to  be  O  at  A.P.  and  F.P.  These  curves 
are  divided  into  two  sets;  one  for  ships  of  lower  speeds 
having  parallel  middle  body,  the  length  of  middle  body 
used  being  such  as  is  sanctioned  by  good  practice  and  by 
the  investigations  of  Admiral  Taylor  and  Mr.  Baker;  the 
other  for  ships  of  moderate  speeds  has  been  given  no  par- 
allel middle  body.  In  the  case  of  the  charts  for  the  high 
speed  vessels  a  certain  amount  of  area  has  been  given  at 
AP.  It  is  recognized  that  this  area  may  be  obtained  either  by 
a  ver>'  wide  water-line  and  small  immersion  of  transom,  or 
by  a  comparatively  narrow  water-line  associated  with  a 
V-shaped  transom  and  deep  immersion.  The  type  of 
water-line  selected,  as  well  as  the  type  of  sectional  area 
curve,  are  considered  to  be  in  accordance  with  good  prac- 
tice and  are,  in  fact,  based  upon  models  which  have  shown 
good  results  under  test. 

Beam 

THF  i*RiNCiPAL  INFLUENCE  which  a  vcsscl's  beam  exerts 
is  upon  her  resistance  and  stability.  The  resistance  is 
largely  influenced  through  the  value  of  the  area  of  the  mid- 
ship section,  which  affects  directly  the  value  of  the  longi- 
tudinal coefficient.  It  is  a  common  error  to  associate  high 
resistance  with  vessels  having  great  beam.  That  this  is  an 
erroneous  idea  has  been  frequently  proven  by  model  tests 
made  for  various  classes  of  ships  and  at  various  model 
basins.  The  value  of  the  beam  to  draft  ratio  may  be  varied 
through  quite  a  wide  range  without  materially  affecting  the 
resistance  of  a  vessel.  It  will,  in  fact,  be  found  advan- 
tageous from  the  standpoint  of  driving  to  use  as  large  a 


beam  as  is  practicable,  consistent  with  satisfactory  sta- 
bility qualities,  in  order  to  obtain  the  fine  ends  so  necessary 
in  slow  and  moderate  speed  vessels. 

The  beam  is  the  principal  factor  by  which  a  vessel's 
height  of  metacenter,  and  therefore  her  behavior  among 
waves,  is  regulated.  It  is  practicable  to  vary  the  beam 
and  the  water  plane  coefficient  through  a  limited  range 
and  hold  the  height  of  metacenter  constant,  but  for  an 
ordinary  type  of  vessel  in  which  a  given  height  of  meta- 
center is  desirable,  the  appropriate  beam  is  fixed  by  prac- 
tice within  comparatively  definite  limits. 

In  determining  the  metacentric  height  desirable  for 
a  given  type  of  ship  the  relationship  of  a  vessel's  free- 
board to  her  beam  should  receive  consideration,  it  being 
noted  that  the  range  of  stability  is  more  directly  in- 
fluenced by  the  freeboard  given  to  a  vessel  than  by  the 
beam.  For  example,  a  monitor  having  a  metacentric 
height  of  12  or  13  feet,  a  beam  of  50  feet,  and  very  small 
freeboard,  may  have  a  maximum  righting  arm  of  3  or  4 
feet,  but  a  range  of  no  more  than  50°  or  60°,  whereas  a 
vessel  of  similar  beam  and  but  2  or  3  feet  metacentric 
height,  but  having  a  freeboard  of  15  or  20  feet,  may  have 
a  maximum  righting  arm  of  about  3  feet  and  a  range  of 
80°  to  90°. 

Metacenter  Beam  Charts 

THE  PROBLEM  of  determining  the  most  desirable  dimen- 
sions and  coefficients  for  a  proposed  ship  to  meet  any 
given  set  of  conditions  is  made  difficult  because  a  change 
in  one  characteristic  generally  calls  for  changes  in  others. 
For  example,  the  required  speed  being  given,  a  change  in 
length  requires  a  change  in  power  plant,  which  in  turn 
requires  a  change  in  the  amount  of  fuel  to  be  carried.  The 
weight  of  hull  also  is  affected.  At  the  same  time  the  load 
water-line  is  changed  and  this  may  affect  the  metacentric 
height,  which  would  call  for  a  change  in  beam,  etc.  The 
problem  is  generally  solved  by  the  trial  and  error  method, 
but  any  system  which  can  be  introduced  whereby  one  or 
more  characteristics  are  made  independent  of  the  others 
tends  to  simplify  the  solution. 

It  is  generally  recognized  that  with  other  characteristics 
given,  the  beam  is  determined  by  the  height  of  metacenter 
required.  The  method  here  proposed  and  the  charts  which 
are  appended  enable  the  designer  to  choose  in  the  pre- 
liminary stage  of  design  that  beam  which  in  connection 
with  the  draft  and  midship  section  coefficient  selected  will 
give  exactly  the  height  of  metacenter  desired.  The  length 
and  longitudinal  coefficient  adopted  (the  displacement 
being  constant)  will  have  no  effect  upon  the  height  of 
metacenter  so  long  as  this  system  is  followed.  The  charts 
also  enable  one  to  determine  the  effect  which  contemplated 
changes  in  midship  section  coefficient  or  beam  will  have 
upon  the  metacenter. 
In  the  following  demonstration. 


L 

Length  of  ship  on  J..  IV,  L. 

B 

Beam  omidship  on  L.  W.  L. 

H 

Mean  draft. 

I 

Longitudinal  coefficient. 

m 

Midship  section  coefficient. 

P 

Water  plane  coefficient. 

I 

Moment  of  inertia  of  L.  W.  L. 

P 

Radius  of  gyration  of  L.  W.  L. 

W 

Area  of  L.  W.  L. 

V 

Volume  of  displacement. 

K 

A  factor  hereafter  described  as  the  "Moment  of  Inertia 

Factor/' 

M 

Height  of  metacenter  above  base. 

CB 

Height  of  center  of  buoyancy  above  base. 

BM 

Distance  from  c.  fr.  to  the  metacenter. 
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By  Nonraiid's  formula, 

1    /H      V  \ 

CB  =  II  (  -  +  -  ) 

3    \  2       W  / 


and  by  common  consent 
1 

BM  =  —   (2, 

V 

I  1   /  H     V  \ 

ThcuM  =  — +  H   (3) 

V  3    \  2      W  / 

but      I  =  p«W  =  p*pLB   (4) 

V  =  /niLBH   '.  (5) 

&nd    iV  =  pLB   (6) 


whence  by  substitution  and  simplification  (3)  becomes, 
pp  1       SH  /m 

M  =  +  H   (7) 

Im   II        6  3|) 

Now  p,  the  radius  of  gyration,  is  a  linear  quantity,  and 
for  a  given  water  plane  may  be  expressed  as  VKB.  If, 
then,  the  given  water  plane  be  expanded  either  in  breadth 
only  or  in  both  breadth  and  length,  the  new  beam  be- 
coming B„  then  the  radius  of  gyration  of  the  expanded 
plane  is  VK  Bi.  In  other  words,  VK  is  constant  for  a  type 
plane  regardless  of  the  size  to  which  it  may  be  expanded. 
In  equation  (7),  therefore,  substitute  KB*  for  p*  and 
we  get, 

Kp  5H  Im 

M  =  +  //  ....(8) 

Im  H        6  3P 

This  is  the  general  equation  upon  which  the  Metacen- 
tric Beam  Charts  are  based.   The  first  term  of  the  second 

I 

member  comes  from  the  expression  — ,  and  is  absolutely 

V 

accurate  mathematically.  The  last  two  terms  come  from 
the  Normand  formula,  and  the  accuracy  of  the  equation 
therefore  depends  upon  the  accuracy  of  the  Normand 
formula.  To  determine  the  degree  of  accuracy  to  be  ex- 
pected from  this  formula,  some  sixty-four  ships  of  all 
sizes  and  types  were  investigated.  The  centers  of  buoy- 
ancy of  these  ships  were  computed  by  formula  and  the  re- 
sults compared  with  the  results  from  detailed  calculations. 
The  average  error  for  the  Normand  formula  was  found 
to  be  slightly  under  seven  one-thousandths  of  a  foot, 
amounting  to  six  one-hundredths  of  one  per  cent.  Indi- 
vidual errors  were  in  most  cases  less  than  one-tenth  of  a 
foot,  but  in  a  few  cases  ran  as  high  as  two-tenths.  One 
ship  showed  an  error  of  forty-five  one-hundredths  of  a 
foot,  about  three  and  one-half  per  cent,  but  for  the  same 
ship  this  error  if  applied  to  the  height  of  metacenter  above 
base  would  have  amounted  to  only  one  and  four-tenths  per 
cent.  This  ship  was,  however,  of  eccentric  design,  with 
a  beam  lo  draft  ratio  of  over  three.  The  results  of  this 
study  warrant  the  statement  that  for  ships  of  ordinary  de- 
sign equation  (8)  will  be  found  to  be  true,  with  an  error 
of  rarely  more  than  one-half  of  one  per  cent. 

Values  of  ihe  inertia  factor  K  were  then  investigated. 
Figure  No.  6  shows  the  results  of  this  study.  Ships  of 
many  types,  sizes  and  speeds  were  investigated.  Each 
circle  in  the  figure  indicates  the  values  of  K  and  p  for 
some  particular  ship.  The  figure  indicates  that  for  at 
least  most  ships  designed  in  accordance  with  present-day 
practice,  the  water  planes  have  values  of  K  lying  between 
the  limits  .0833  p  and  (.0833p  +  .006). 

The  significance  of  the  value  of  K  may  here  be  noted. 
Planes  with  pointed  ends  and  hollow  entrance  and  runs 
with  pronounced  shoulders  have  high  values  of  K,  while 
planes  fine  amidship  with  U-shaped  ends  or  with  round  or 
broad  sterns  have  low  values  of  K. 

If  a  means  is  to  be  found  for  the  ready  evaluation  of 
equation  (8),  K  must  be  a  known  quantity.   For  this  pur- 


pose certain  standard  water  planes  were  established.  The 
values  of  K  for  the  standard  water  planes  chosen  are  in- 
dicated in  the  figure. 

For  these  standard  water  planes,  then,  a  certain  definite 
value  of  K  is  associated  with  any  value  of  water  plane 
coefficient  chosen  as  suitable  for  a  design  in  hand.  If  now 
p  can  be  made  a  function  of  the  longitudinal  coefficient  /, 
then  one  choice  will  determine  all  three,  /,  K  and  p.  The 
possibilities  in  this  direction  have  been  investigated.  One 
/ 

writer  states  that  —  should  equal  .9.   The  present  investi- 
P 

gation,  however,  indicates  that  this  is  in  accordance  with 
good  practice  only  over  a  limited  range  of  /.  Fig.  No.  7 
indicates  the  findings  of  this  study,  each  circle  again  indi- 
cating a  ship.  Apparently  the  naval  architect  is  here  given 
considerable  latitude  for  the  exercise  of  his  own  judgment 
It  may  be  well  to  note  the  peculiarities  of  some  of  these 
ships  lying  somewhat  outside  the  belt  of  general  practice. 
39,  40,  and  41  are  destroyers  with  fine  water-lines;  5  and 
64  are  high-speed  ships  with  broad  stems;  31,  33  and  55 
are  monitors.  The  standard  water-lines  here  established 
are  associated  with  longitudinal  coefficients  as  indicated. 

Having  thus  associated  the  standard  water-lines  with 
certain  longitudinal  coefficients,  it  becomes  necessary,  or 
at  least  seems  desirable,  similarly  to  establish  standard 
series  of  sectional  area  curves,  such  that  the  two  will 
work  harmoniously  together.    This  has  been  done. 

We  now  return  to  equation  (8) — 

/  Kp\   I         5H       /  I  \ 

M=  (  -f  )  mH 

\  I    I  m  H       6        \3P  ) 

It  may  now  be  noted  that  so  long  as  the  standard  planes 
and  curves  are  adhered  to,  the  bracketed  portions  of  the 
equation  are  immediately  fixed  as  soon  as  the  longitudinal 
coefficient  is  chosen.  This  in  itself  simplifies  the  treat- 
ment of  the  equation,  but  it  is  further  simplified  by  the 
fact  that  the  standard  water  planes  were  intentionally  so 
selected  and  so  related  to  the  longitudinal  coefficients  as 
to  keep  M  constant  for  all  values  of  /  throughout  each 
series.  That  is  to  say,  if  certain  values  of  beam,  draft 
and  midship-section  coefficient  are  chosen  the  height  of 
metacenter  will  be  fixed  and  will  be  the  same  for  any  value 
of  longitudinal  coefficient  if  the  standard  water  plane  asso- 
ciated with  that  /  is  adhered  to.  Putting  it  another  way, 
the  standard  water-lines  were  so  drawn  as  to  make  the 
height  of  metacenter  independent  of  the  length  of  ship. 

Charts  Furnished  for  High,  Medium  and  Slow  Speed 
Vessels 

METACENTER-BEAM  CHARTS  have  accordingly  been  pre- 
pared for  each  of  three  standard  series.  One  series  is 
for  fast  vessels  with  broad  sterns,  one  series  for  ships  of  in- 
termediate speed  with  longitudinal  coefficients  varying  from 
.54  to  .68  without  parallel  middle  body.  The  third  series 
covers  slower  ships  with  parallel  middle  body,  and  vary- 
ing in  longitudinal  coefficient  from  .635  to  .78.  Each  series 
is  accompanied  by  several  sheets,  a  sheet  corresponding 
to  a  given  midship  section  coefficient.  On  each  sheet  will 
be  found  a  series  of  curves,  a  curve  corresponding  to  a 
given  l>cam. 

To  use  the  charts,  select  the  series  suitable  to  the  type 
of  ship  under  consideration  and  enter  the  proper  sheet  as 
determined  by  the  midship  section  coefficient  chosen.  For 
any  given  draft  and  for  any  desired  height  of  metacenter 
above  base  (the  base  line  being  taken  at  the  under  side 
of  fiat  plate  keel  amidship),  the  proper  beam  may  be  se- 
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lected  at  the  intersection  of  the  ordinate  from  the  desired 
M  and  the  abscissa  from  the  given  H. 

It  will  be  found  that  for  ships  designed  in  close  adher- 
ence to  the  standard  curves,  the  charts  will  give  results 
which  are  accurate  within  one  per  cent  except  for  ex- 
treme ratios  of  beam  to  draft,  where  the  error  may  be 
slightly  greater  for  ships  toward  the  extremities  of  the 
series.  Moderate  deviation  from  the  standard  planes  will 
not  materially  affect  the  result. 


0075 


cient."  A  low  value  for  the  longitudinal  coefficient  indi- 
cates a  fine  ended  vessel  with  a  relatively  large  area  of 
midship  section,  while  a  high  value  indicates  a  full  ended 
ship  with  a  relatively  small  area  of  midship  section.  It  is, 
of  course,  possible  to  obtain  quite  a  variation  in  the  shape 
of  the  curve  of  sectional  areas  without  any  alteration  in 
the  area  of  the  midship  or  greatest  section,  while  at  the 
same  time  maintaining  displacement  and  length  constant. 
A  discussion  of  this  would  entail  comment  on  parallel 
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Pig.  6.^Chart  Showing  Relationship  Between  Water  Plane  Coefficient  and  Inertia 
Factor  for  Standard  Series  and  for  Various  Ships 


For  ships  in  no  wise  based  upon  the  standard  curves,  the 
charts  are  still  of  value.   Each  sheet  is  a  graphic  solution 

of   equation    (8)    for   certain   values   of      i  —  j 

Mm  / 


and 


Im^ 


(im 
3p 


For  any  ship  K  can  be  estimated  from 


figure  No.  6,  and  with  1,  m  and  p  known,  the  above  ex- 
pressions can  be  calculated.  The  corresponding  chart  can 
then  be  entered  in  the  usual  manner.  By  interpolation 
between  charts  a  close  aproximation  can  be  made  to  the 
height  of  M  for  any  ship  of  ordinary  design. 

Longitudinal  Coefficient 

THIS  coEFnciENT  is  indicative  of  the  longitudinal  dis- 
tribution of  a  ship's  displacement,  and  therefore  is 
termed  with  especial  propriety  the  "longitudinal  coeffi- 


middle  body,  angles  of  entrance,  etc.,  and  other  features 
bordering  more  on  details  of  form  than  is  here  justified. 

The  value  of  the  longitudinal  coefficient  has  a  very  im- 
portant effect  upon  resistance  at  all  speeds.  Its  influence 
is  most  important  perhaps  at  the  higher  speeds,  where 
wave-making  is  more  prominent.  At  low  speeds  the  fric- 
tional  resistance,  which  is  affected  but  slightly  by  varia- 
tion in  the  value  of  the  longitudinal  coefficient,  displace- 
ment and  length  being  constant,  constitutes  from  75  to  85 
per  cent  of  the  total  resistance.  At  moderate  speeds  the 
wave-making  or  residual  resistance  assumes  importance 
and  hence  the  ends,  which  at  these  speeds  are  largely  re- 
sponsi])le  for  wave  making,  should  be  fine.  At  high  speeds, 
however,  where  the  residual  resistance  may  constitute  50 
per  cent  or  more  of  the  total  resistance,  the  whole  fore- 
body  of  the  ship  is  engaged  in  wave  making  and  a  smaller 
midship  section,  with  relatively  full  ends,  is  advantageous. 
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This  should  not  be  carried  to  an  extreme,  however,  the 
maximum  value  which  may  wisely  be  given  to  fast  ships 
being  about  .65  or  .66.  (Ships  having  speed  length  ratios 
in  excess  of  2.25  or  2.50  are  not  considered  in  this  dis- 
cussion.) 

Experiments  carried  out  by  such  investigators  as  Tay- 
lor, Sadler,  Froude,  and  Baker,  indicate  very  definitely 
the  best  values  of  this  coefficient  from  the  driving  stand- 
point only.  In  the  design  of  vessels  for  actual  service, 
however,  it  is  necessary  to  take  into  consideration  factors 
other  than  those  making  for  satisfactory  driving  qualities. 
The  other  factors  involved  are  more  or  less  antagonistic 


and  must  be  assigned  proper  relative  importance  in  order 
that  the  resulting  design  may  constitute  a  satisfactory 
compromise.  For  example,  a  400-foot  cargo  vessel  will 
have  a  machinery  installation,  the  weight  of  which  may 
be  about  4  or  5  per  cent  of  the  load  displacement  of  the 
ship.  Such  a  vessel  in  accordance  with  present  practice 
will  have  a  longitudinal  coefficient  of  about  .78.  Stability 
and  channel  depths  will  have  dictated  the  vessel's  beam 
and  draft  while  its  midship  section  will  be  as  full  as  prac- 
ticable for  obvious  reasons.  If  it  were  desired  now  to 
decrease  the  above  value  of  the  longitudinal  coefficient 
by  10  per  cent  other  conditions  remaining  unchanged. 
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Fig.  7.— Chart  Showing  Relationship  Between  Longitudinal  and  Water  Plane  Coe£Bcieiits 
for  SUndard  Series  and  for  Various  Ships 
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Fig.  8 — Functions  for  Sectional  Area  Curves 
for 

Slow  Speed  Vessels 
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Fig.  9 — Functions  for  Sectional  Area  Curves 
for 

Slow  Speed  Vessels 
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Fig.  10 — Functions  for  Load  Water  Lines 
for 

Slow  Speed  Vessels 
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Fig.  11 — Functions  for  Lioad  Water  Lines 
for 

Slow  Speed  Vessels 
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Fig.  12 — Functions  for  Sectional  CoeflScient  Curves 

for 

Slow  Speed  Vessels 


G^oooooooo 

Scale  for  Longitudinal  Coefficient  'V 
Fore  Body 


173 


BASIC  DESIGN 


Fig.  13 — Functions  for  Sectional  CoeflScient  Curves 

for 

Slow  Speed  Vessels 
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Fig.  14 — Metacenter  Beam  Chart 
for 

Slow  Speed  Vessels 


Drafi  to  Boitom  of  Fla+  Pla+e  Keel 
For  Midship  Section  CoeflScient  =  0.94 

Notes— For  any  given  draft  and  for  any  desired  height  of  metacenter  above  the  base  line,  the  proper 
beam  may  be  selected  at  the  intersection  of  the  ordinate  from  the  desired  M  and  the  abscissa  from  the 
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Fig.  15 — Metacenter  Beam  Chart 
for 

Slow  Speed  Vessels 
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Draft  to  Bottom  of  Flat  Plate  Keel 


For  Midship  Section  Coefficient  =  0.98 

— For  any  given  draft  and  for  any  desired  height  of  metacenter  above  the  base  line,  the  proper 
beam  may  be  selected  at  the  intersection  of  the  ordinate  from  the  desired  M  and  the  abscissa  from  the 
given' draft.  kp  Im 
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Fig.  16 — Functions  for  Sectional  Area  Curves 
for 

Medium  Speed  Vessels 
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Fig.  17 — Functions  for  Sectional  Area  Curves 
for 

Medium  Speed  Vessels 
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Fig.  18 — Functions  for  Load  Water  Lines 
for 

Medium  Speed  Vessels 
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Fig.  19 — Functions  for  Load  Water  Lines 
for 

Medium  Speed  Vessels 
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Fig.  20 — Functions  for  Sectional  Coefficient  Curves 

for 

Medium  Speed  Vessels 
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Fig.  21 — Functions  for  Sectional  Coefficient  Curves 

for 

Medium  Speed  Vessels 


Scale  for  Longitudinal  Coefficient " 
After  Body 


182 


BASIC  DESIGN 


Fig.  22 — Metacenter  Beam  Chart 
for 

Medium  Speed  Vessels 
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Draft  to  Bottom  of  Flat  Plate  Keel 
For  Midship  Section  Coefficient  =  0.86 

Xotcs— For  any  given  draft  and  for  any  desired  height  of  metacenter  above  the  base  line,  the  proper  beam 
may  be  selected  at  ihc  intersection  of  the  ordinate  from  the  desired  M  and  the  abscissa  from  the  given  draft. 
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Fig.  23 — ^Metacenter  Beam  Chart 
for 

Medium  Speed  Vessels 
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Draft  to  Bothom  of  Flat  Plate  Keel 

For  Midship  Section  Coefficient  0.90 

Notes — For  any  given  draft  and  for  any  desired  height  of  metacenter  above  the  base  line,  the  proper  beam 
may  be  selected  at  the  intersection  of  the  ordinate  from  the  desired  M  and  the  abscissa  from  the  given  draft 
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Fig.  24 — Metacenter  Beam  Chart 
for 

Medium  Speed  Vessels 
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Draft  to  Bottom  of  Flat  Plate  Keel 

For  Midship  Section  Coefficient  =  0.94 

Notes— For  any  given  draft  and  for  any  desired  height  of  metacenter  above  the  base  line,  the  proper  beam 
may  be  selected  at  the  intersection  of  the  ordinate  from  the  desired  M  and  the  abscissa  from  the  given  draft. 
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Fig.  25 — Melacenler  Beam  Chart 
for 

Medium  Speed  Vessels 


Draft  to  Bottom  of  Flat  Plate  Kee» 


For  Midship  Section  Coefficient  =  0.98 

Notes — Fi)r  any  given  draft  and  for  any  desired  height  of  nietaccnler  above  the  base  line,  the  proper  beam 
may  be  selected  at  the  intersection  of  the  ordinate  from  the  desired  M  and  the  abscissa  from  tfie  given  draft. 
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Fig.  26^Function8  for  Sectional  Area  Curves 
for 

High  Speed  Vessels 
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Fig.  27 — Functions  for  Sectional  Area  Curves 
for 

High  Speed  Vessels 
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Fig.  28 — Functionfl  for  Load  Water  Lines 
for 

High  Speed  Vessels 
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Fig.  29 — Fnnctioii8  for  Load  Water  Lines 
for 

High  Speed  Vessels 
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Fig.  30— FunctioDB  for  Sectional  Coefficient  Curvea 

for 

High  Speed  Vessels 
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Fig.  31 — Functions  for  Sectional  Coefficient  Curves 

for 

High  Speed  Vessels 
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Fig.  32 — Metacenter  Beam  Cliart 
for 

High  Speed  Vessels 


Dra-ft  +o  Bo-ttom  of  Flat  Plate  Keel 

For  Midnhip  Section  Coeffirieiit  =  0.68 

Notes — For  any  given  draft  and  for  any  dcsirrd  height  of  metacenler  above  the  base  line,  the  proper  beam 
may  be  selected  at  the  intersection  of  the  ordinate  from  the  desired  M  and  the  abscissa  from  the  given  draft 
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Fig.  33 — Metacenter  Beam  Chart 
for 

High  Speed  Vessels 


Dra-ft  to  Bottom  of*  Flat    Plate  Keel 
For  Mi<lshi|)  Section  CoefFiciciit  =  0.72 

Notes — For  any  given  draft  and  for  any  desired  height  of  metacenter  above  the  base  line,  the  proper  beam 
piay  be  selected  at  the  intersection  of  the  ordinate  from  the  desired  M  and  the  abscissa  from  the  given  draft. 

kp  Im 

—  =  0.1050         —  =  0.1970 

Im  3p 

194 


BASIC  DESIGN 


Fig.  34 — Metaoi^ntcr  Beam  Chart 
for 

High  Speed  Vessels 
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Draft  +o  Bottom  o-f  Flat  Plate  Keel 

For  Midship  Section  Coefficient  =  0.76 

Notes — For  any  given  draft  and  for  any  desired  height  of  metacenter  above  the  base  line,  the  proper  beam 
may  be  selected  at  the  intersection  of  the  ordinate  from  the  desired  M  and  the  abscissa  from  the  given  draft. 
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Fig.  35 — Metacenter  Beam  Chart 
for 

High  Speed  Vessels 
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Draf++o  Bottom  o-f  Floit  Plate  Keel 

For  Miflship  Section  CoefFicient  =  0.80 

Notes — For  any  given  draft  and  for  any  desired  height  of  metacenter  above  the  base  line,  the  proper  beam 
may  be  selected  at  ihe  intersection  of  the  ordinate  from  the  desired  M  and  the  abscissa  from  the  given  draft. 
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Fig.  36 — Melacenter  Beam  Chart 
for 

High  Speed  Vessels 


Draft  to  Bottom  of  Flat  Plato  Keel 

For  Midship  Section  Coefficient  =  0.84 

Notes — For  any  given  draft  and  for  any  desired  height  of  metacenter  above  the  base  line,  the  proper  beam 
may  be  selected  at  the  intersection  of  the  ordinate  from  the  desired  M  and  the  abscissa  from  the  given  draft 
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Fig.  37 — Metaeenter  Ream  Chart 
for 

High  Speed  Vefwels 


Draft  +o  Bottom  of  Flat  Plate  Keel 


For  Midship  Section  Coefficient  —  0.88 

Notes — For  any  given  draft  and  for  any  desired  height  of  metaeenter  above  the  base  line,  the  proper  beam 
may  be  selected  at  the  intersection  of  the  ordinate  from  the  desired  M  and  the  abscissa  from  the  given  draft. 
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Fig.  38 — Metacenter  Ream  Chart 
for 

High  Speed  Vessels 
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Dra-f+  to  Bottom  of  Flat  Plate  Keel 
For  Midship  Section  Coefficient  =  0.92 

Xotes — For  any  given  draft  and  for  any  desired  height  of  metacenter  above  the  base  line,  the  proper  beam 
may  be  selected  at  the  intersection  of  the  ordinate  from  the  desired  M  and  the  abscissa  from  the  given  draft. 
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Fig.  39 — Curves  Showing 
Variation  of  Longitudinal  Coefficient 
Plotted  on  Speed  Length  Ratio 
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in  the  interest  of  easier  driving  it  would  be  necessary  to 
add  al)out  44  feet  to  the  vessel's  original  length.  Such 
a  large  increase  in  length  would  involve  increases  in  hull 
weight  and  first  cost  which  might  easily  outweigh  the 
saving  in  size  and  cost  of  machinery  installation  plus  any 
saving  in  fuel  consumption  which  might  be  realized  by 
the  change.  If,  however,  it  were  possible  to  increase  the 
beam  without  obtaining  too  stiff  a  ship  the  reduction  in 
longitudinal  coefficient  would  be  obtained  without  so  great 
an  increase  in  length.  Under  these  conditions  such  a  de- 
crease in  this  coefficient  might  be  desirable.  In  the  case 
of  a  high-speed  vessel  of  the  destroyer  type,  however,  the 
power  demands  are  so  great  as  to  merit  and  receive  first 
consideration. 

It  is  worthy  of  note,  however,  that  the  appropriate 
values  of  longitudinal  coefficient  for  this  class  of  ship, 
viz.,  destroyers,  are  such  as  conduce  to  both  easy  driving, 
at  the  si>eeds  contemplated,  and  lightness  of  hull  in  much 
greater  degree  than  is  the  case  with  vessels  of  the  type 
designed  for  somewhat  lower  speeds. 

Longitudinal  Coefficient  Chart 

Two  curves  are  shown  •  on  Fig.  39.  One  curve  shows 
optimum  values  for  the  longitudinal  coefficient  for  vary- 
ing values  of  the  speed  length  ratio.  This  curve  is  based 
upon  Taylor's  investigations  (the  dotted  line).  The  other 
curve  (sohd  line)  indicates  values  sanctioned  by  good 
practice.  This  curve  is  based  upon  a  careful  study  of  a 
large  numl)cr  of  ships.  The  values  actually  used  for 
bome  of  these  vessels  arc  shown  in  the  figure  by  small 
circles. 

Inasmuch  as  the  value  assigned  to  the  longitudinal  co- 
efficient is  of  such  importance  as  affecting  driving  char- 
acteristics and  as  this  coefficient  is  intimately  connected 
with  the  length  adopted  it  has  been  considered  desirable 
to  show  on  the  sheet  just  described  the  localities  in  which 
"humps"  in  resistance  curves  occur.  These  localities  are 
indicated  by  the  shaded  portions  and  correspond  roughly 
V 

to  values  of  --^  .75  to  .85,  1  to  1.10  and  1.30  to  1.70. 

For  comments  on  the  importance  of  these  humps  see  quo- 
tation from  Admiral  Taylor  under  definition  of  "humps." 

In  fixing  the  values  for  low  speed  vessels  having  speed 
length  ratios  of  .45  to  .70.  special  weight  has  been  given 
to  coefficients  selected  for  cargo  vessels  recently  designed 
by  competent  naval  architects  and  to  published  comment 
from  authoritative  sources.  For  vessels  of  higher  speed 
a  large  number  of  studies  have  been  made.  These  studies 
have,  in  each  case,  included  careful  estimates  of  weight, 
power,  strength,  and  stability  for  four  or  five  ships,  all 
designed  to  meet  the  same  requirements,  but  varying  in 
length  and  longitudinal  coefficient.  The  studies  have  cov- 
ered thoroughly  the  values  corresponding  to  speed  length 
ratios  from  .8  to  .95,  from  1.15  to  1.3,  from  1.4  to  1.6  and 
from  1.7  to  2.1.  Moreover,  the  characteristics  of  many 
vessels  in  service  whose  coefficients  lie  within  the  limits 
noted  have  been  examined  and  given  proper  weight  in 
connection  with  the  above  studies.  It  will,  therefore,  be 
apparent  that  the  location  of  the  curve  has  been  logically 
determined  for  all  ordinary  cases. 

In  comparing  the  two  curves  it  will  be  noted  that  though 
widely  separated  at  lower  speeds,  they  approach  each  other 
closely  at  speed  length  ratios  greater  than  1.2.  This  is 
in  general  accord  with  statements  previously  made  rela- 
tive to  merchant  ships  and  vessels  of  the  destroyer  type. 

It  is  held  by  some  designers  that  for  slow  cargo  vessels 


the  value  of  the  longitudinal  coefficient  can  be  indefinitely 
increased,  thus  obtaining  augmented  cargo  capacity.  This 
might  seem  warranted  in  view  of  the  results  just  cited. 
Careful  investigation  based  on  actual  records  of  perform- 
ance indicates  that  as  between  two  vessels  closely  similar 
in  other  respects,  an  excessively  full  ship  will  lose  suf- 
ficient time  during  an  average  season  on  account  of  the 
retarding  effect  of  head  seas  to  more  than  offset  the 
smaller  cargo  capacity  of  a  somewhat  finer  vessel.  This, 
taken  together  with  the  fact  tliat  resistance  increases 
rapidly  for  values  of  longitudinal  coefficient  above  .8  even 
in  slow  vessels,  indicates  that  from  .78  to  .8  is  about  the 
maximum  value  which  may  satisfactorily  be  assigned  to 
the  longitudinal  coefficient  for  seagoing  vessels. 

The  values  given  in  Table  9  have  been  found  satis- 
factory for  the  classes  of  ship  enumerated  and  agree 
closely  with  Fig.  39. 

Table  9 — Variation  of  Longitudinal  Coefficient  with 
Speed  Length  Ratio  for  Various  Types  of  Ships 

V 

  Longitudinal 

Class.  Vl"  focfficient. 

SloDv  cargo  vessels  45  to  .55        .'8  to  .80 

Fast  cargo  vessels  55  to  .65         .745  to  .78 

Passenger  cargo  ves.sels  65  to  .80        .68  to  .745 

iiattleships   85  to   .93         .625  to  .66 

Fast  i.issenger  vessels  80  to  1.05         .60   to  .68 

Ilattle  cruiscri    1.00  to  1.20        .56  to  61 

Scouts  and  light  cruisers   1.20  to  1.50        .59  to  .62 

Destroyeis  rnd  fast  yachts   1.70  to  2.20        .63  to  .645 

While  the  values  assigned  represent  general  practice, 
it  is  entirely  possible  that  circumstances  governing  in  an 
individual  case  may  render  other  values  highly  desirable. 

In  the  case  of  long  vessels  of  large  displacement  and 
relatively  slow  speed,  slightly  higher  values  than  those 
suggested  may  be  used  with  satisfactory  results. 

In  the  case  of  vessels  of  great  size  and  very  great  speed, 
such  as  modern  battle  cruisers  or  a  30-knot  Atlantic  liner, 
it  might  be  necessary  on  account  of  the  enormous  power 
required  and  the  space  necessary  for  the  machinery  in- 
stallation to  adopt  a  value  of  the  coefficient  which  would 
be  lower  and  therefore  somewhat  more  favorable  to  the 
driving  qualities  than  those  shown.  Such  a  change  would 
of  course  involve  increased  length  and  hull  weight,  but 
would  reduce  machinery  weights  and  fuel  consumption. 

In  the  case  of  light,  high-speed  vessels,  should  there  be 
a  restriction  placed  ui>on  fuel  consumption  at  a  speed  ma- 
terially lower  than  the  maximum  speed,  it  would  be  de- 
sirable to  reduce  the  value  of  the  longitudinal  coefficient 
indicated. 

The  coefficients  suggested  for  higher  speed  vessels  have 
been  largely  determined,  in  view  of  the  smallest  possible 
displacement  and  the  most  satisfactory  maneuvering  quali- 
ties. In  case  first  cost  should  be  of  vital  importance  on 
account  of  the  high  price  per  ton  of  machinery  as  com- 
pared with  the  price  per  ion  of  hull,  it  would  be  neces- 
sary to  favor  the  driving  qualities  more  than  has  been 
done  in  the  tables  shown.  This  would  result  in  longer 
and  heavier  hulls  and  somewhat  increased  displacement. 
The  machinery  installation  would  be  of  decreased  power, 
however,  and  in  view  of  the  fact  that  machinery  costs 
several  times  as  much  per  ton  as  does  hull,  a  noticeable 
saving  in  first  cost  might  be  expected.  Moreover,  if 
maneuvering  ability  were  not  especially  important  the 
added  length  of  hull  with  the  resulting  increase  in  space 
for  stores,  quarters,  etc.,  might  be  considered  advan- 
tageous. 
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Approximate  Power 
Methods 

In  case  the  results  of  model  experiments  upon  vessels 
*  of  closely  similar  form  and  coefficients  are  available 
the  designer  will  naturally  base  his  power  approximations 
directly  upon  them,  making  such  allowances  or  corrections 
as  his  judgment  dictates. 

Frequently,  however,  such  data  as  the  above  are  not  read- 
ily available.  Then  it  is  necessary  lo  resort  to  such  pul)- 
lished  informatirni  as  liesl  meets  the  conrliiions  obtaininj^. 


Taylor's  Series 

'X'he  publication  of  Admiral  L).  W.  Taylor's  "Speed 
and  Power  of  Ships"  makes  it  possible  to  estimate 
with  facility  and  considerable  accuracy  the  power  required 
for  a  given  ship,  without  reference  to  model  results  for 
a  similar  vessel. 


Value  and  Limitations  of  Taylor's  Standard  Series 

'T'he  curves  published  in  this  book  have  been  found 
of  especial  value  for  ships  in  which  wave-making 
forms  a  relatively  large  proportion  of  the  total  resistance. 
This  would  naturally  l)e  the  case,  inasmuch  as  the  forms 
upon  which  Admiral  Taylor's  work  is  based  were  forms 
applicable  particularly  to  intermediate  and  higher  speed 
types  rather  than  to  the  slow,  full  cargo  vessel. 

Furthermore,  Admiral  Taylor's  contour  curves  for 
residuary  resistance  are  not  carried  below  values  of  speed 
length  ratio  of  .6.  Hence,  wherever  it  is  necessary  lo  deal 
with  slower  vessels  by  means  of  Admiral  Taylor's  data, 
extrapolation  must  be  resorted  to.  This  introduces  the 
pos.sibility  of  error.  Nevertheless,  on  account  of  the  ad- 
vantages which  this  method  of  studying  and  comparing 
the  effects  of  changes  in  form  and  coefficients  offers,  it 
has  been  adopted  as  the  basis  for  the  following  work. 
The  foregoing  should  receive  due  weight  when  consider- 
ing any  comparisons  between  model  tank  results  and  the 
results  of  Admiral  Taylor's  standard  series  when  applied 
to  slow  cargo  carriers. 


Wave  Making  the  Resistance  Criterion 

I  NASMUCH  AS  THE  WETTED  SURFACE  is  dircctlv  responsible 
*  for  the  amount  of  skin  friction  encountered  in  any 
ship,  and  inasmuch,  further,  as  this  portion  of  the  resist- 
ance makes  up  as  much  as  75  or  80  per  cent  of  the  total 
resistance  for  slow  full  vessels,  it  will  be  apparent  that 
the  amount  of  wetted  surface  must  receive  attention  in  all 
power  studies  relating  to  vessels  of  the  cargo-carrying 
type.  It  should  be  noted,  however,  that  it  is  possible  to 
vary  the  form  of  the  vessel  quite  widely  without  materi- 
ally affecting  the  area  of  wetted  surface,  and  therefore  the 
value  of  the  frictional  resistance.  This  being  the  case,  for 
purposes  of  comparing  one  form  with  another  the  wave- 
making  resistance  even  in  the  case  of  full  cargo  vessels 
becomes  the  principal  criterion.  For  this  reason,  and  for 
reasons  referred  to  later,  the  data  published  by  Admiral 
Taylor  have  not  been  strictly  followed  in  the  curves  here 
proposed  for  approximating  the  power  of  slow  merchant 
vessels. 

Table  10  shows  the  relative  values  of  the  two  principal 
resistance  components  found  in  practice  for  several  princi- 
pal classes  of  ship  varying  widely  in  size  and  in  speed : 


Table  10 — Principal  Resistance  Components 


t  Percentage  of  > 

Frictional  Residual 

Type.                            Resistance.  Ixesistance. 

Destroyer                                   41  59 

Scout                                       50  50 

r>altle  Cruiser                               59  41 

Battle.ship                                   63  37 

Troop  Transport  .  •                69  31 

I'leet  Oiler                                  70  30 

Cargo  Vessel                              75  25 


The  figures  in  Table  10  correspond  to  the  designed  maxi- 
mum speeds  in  each  case. 

Range  Covered  by  Taylor's  Standard  Series 

A  DMiRAL  Taylor's  curves  were  based  upon  experiments 
made  with  a  model  of  conventional  shape,  with  mod- 
erate U-shaped  sections  forward,  and  the  usual  V-shaped 
sections  aft.  They  covered  a  range  of  speed  length  ratio 
between  .6  and  2.0  and  a  range  of  displacement  leng^th  co- 
efficient between  30  and  160.  Parallel  middle  body,  for 
the  reasons  referred  to  above,  is  not  contemplated,  nor 
is  a  large  amount  of  displacement  for  a  given  length.  The 
curves,  therefore,  as  has  been  previously  pointed  out,  apply 
particularly  to  ships  of  medium  and  high  speeds.  For 
these  ships,  provided  reasonable  coefficients  and  fair  forms 
are  selected,  the  average  error  is  very  small,  especially 
for  the  upi)er  ranges  of  speed.  This  fact  is  well  illustrated 
by  Fig.  40,  showing  the  results  of  model  basin  experi- 
ments compared  with  the  estimated  values  as  derived  from 
Taylor's  standard  curves. 

Comparison  of  Typical  Forms  of  Underbody  with 
the  Standard  Series 

/^URVE    n    REPRESENTS    A    HIGH-SPEED    VESSFX    of    the  dc- 

stroyer  type,  with  an  underbody  form  similar  in  gen- 
eral to  the  parent  form  used  for  Taylor's  standard  series. 
It  w'ill  be  noted  that  the  line  of  actual  performance  does 
not  depart  at  any  point  far  from  the  standard,  excepting 
at  the  lowest  speeds. 

Curve  C  represents  a  destroyer  type  having,  as  in  case 
R,  a  straight  keel  parallel  to  the  surface  of  the  water  for 
about  80  per  cent  of  the  vessel's  length,  but  having  sec- 
lions  which  gradually  flatten  as  the  stem  is  reached.  This 
type  has  positive  area  at  the  after  perpendicular  equal  to 
approximately  4  per  cent  of  the  midship  section  area.  The 
buttock  lines  of  this  type  are  easy  and  flat,  having  a 
tendency  to  droop  rather  than  to  increase  their  inclination 
at  the  extreme  stern.  It  will  be  noted  that  this  type  shows 
a  noticeable  saving  over  the  standard  series  throughout 
most  of  its  length.  This  is  probably  due  to  the  great  effect- 
ive length  which  is  obtained  by  the  considerable  immersion 
of  transom  without  the  addition  of  wetted  surface. 

Curve  D  represents  a  fast  transport  type,  having  an 
ordinary  ship-shape  form  but  no  parallel  middle  body. 

Curve  E.  represents  a  fast  cargo  vessel.  This,  like 
curve  D.  tends  to  depart  from  Taylor's  series,  at  the 
lower  speeds. 

It  should  be  noted  here  that  the  difference  between 
model  experiments  and  the  standard  series  occurring 
above  a  speed  length  ratio  of  .6  is  relatively  small  and 
becomes  serious  only  below  this  point  in  a  range  reached 
by  extrapolation  from  Taylor's  series. 

It  is  believed  that  one  of  the  principal  reasons  for  this 
deviation  lies  in  the  fact  that  the  parallel  middle  body — 
in  the  case  of  E  about  40  per  cent  of  the  vessel's  length — 
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Fig.  40 — Curves  of  Performance 
of 

Typical  Vesgele  as  Compared  with  the  Standard  Series 
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has  the  effect  of  lowering  the  virtual  longitudinal  co- 
efficient by  permitting  much  finer  ends  than  would  be 
possible  without  its  use. 

Model  D,  however,  has  no  parallel  middle  body,  and 
yet  gives  a  curve  closely  similar  to  that  of  E.  Hence 
the  above  suggested  explanation  certainly  does  not  cow 
all  cases. 

Typical  Body  Plans 

I  N  ORDER  TO  MAKB  THE  FOREGOING  as  definite  as  practicable, 
*  the  body  pfan  upon  which  Taylor's  standard  series  is 
based  is  shown  in  Fig.  41  in  comparison  with  body  plans 
for  Curves  B.  C.  D,  and  E,  Fig.  40. 

Table  11  shows  some  of  the  characteristics  of  the  models 
themselves. 


Table  11 — Characteristics  of  Models 


B 

C 

D 

E 

300 

360 

460 

455 

Beam,  W.  L.  in  ft  

30.3 

37.7 

60.8 

56 

9.25 

11.3 

19.6 

26.2 

Longitudinal  coefficient   

.618 

.628 

.659 

.784 

Midship  section  coefficient... 

.68 

.80 

.952 

.974 

Displacement     length  coef- 

37.5 

47.1 

101 

154 

Reason  for  Above  Comparison 

•T'liE  ABOVE  DEPARTURES  of  the  curves  derived  by  model 
basin  experiment  from  those  obtained  directly  and 
indirectly  from  Taylor's  standard  scries  may  be  considered 
t>'pical  of  the  several  forms  of  undcrbody  shown.  The 
forms  selected  are  not  forms  of  maximum  driving  ef- 
ficiency', but  have  been  selected  rather  as  averages  for  the 
type,  indicating  the  results  which  should  be  obtained  with 
models  of  good  form  and  proper  coefficients  in  comparison 
with  the  estimates  based  upon  Taylor's  series.  This  com- 
parison is  introduced  in  order  that  it  may  be  possible  for 
the  designer  to  obtain  as  definite  a  knowledge  as  possible 
as  to  the  performance  of  several  common  different  types 
of  ships  compared  with  Taylor's  standard  series. 

Power  Curves 

WHILE  IT  IS  ALWAV.S  DESIRABLE  to  plot  a  Complete  curve 
of  effective  horsepower  as  accurately  as  may  be 
for  any  new  design,  and  while  Admiral  Taylor's  work  af- 
fords as  satisfactory  a  basis  as  can  be  expected,  or  in  most 
cases  desired — particularly  when  supplemented  by  correc- 
tions of  performance  such  as  shown  above — for  purposes 
of  quick  approximation  during  the  early  stages  of  a  design 
it  is  frequently  desirable  to  compare  the  relative  merits  of 
several  schemes  differing  in  dimensions,  coefficients  or 
other  characteristics.  There  have  accordingly  been  devel- 
oped from  Taylor's  standard  series  curves  of  constant 
power  plotted  on  speed  and  length  which  are  applicable 
to  vessels  of  moderate  and  high  speed.  These  arc  shown 
on  Figs.  42  to  69  inclusive,  where  each  sheet  corresponds 
to  a  given  value  of  longitudinal  coefficient  and  displace- 
ment length  coefficient.  These  curves  make  possible  the 
ascertaining  of  the  power  for  a  given  form  in  a  most 
expeditious  manner  and  almost  to  the  same  degree  of 
accuracy  as  that  of  which  Taylor's  standard  series  is 
capable.  Small  variations  in  coefficients  may  be  allowed 
for  by  direct  proportion.  A  further  correction  may  be  in- 
troduced, if  desired,  by  reference  to  the  performance 
curves  given  above. 


Importance  of  Driving  Efficiency 
'T'he  length  and  DISPLACE.MENT  of  merchant  vessels,  par- 
ticularly  of  cargo  carriers,  are  dependent  rather  more 
upon  cargo  handling  facilities  and  trade  rcqmremcnts  than 
upon  driving  characteristics.  It  should  not,  however,  be 
understood  that  driving  characteristics  are  to  be  ignored 
in  the  case  of  cargo-carrying  steamers.  In  fact,  recently 
more  and  more  emphasis  has  been  placed  upon  the  neces- 
sity of  reducing  the  power  required  and  thereby  effecting 
as  great  a  possible  saving  in  fuel  as  is  practicable.  Hence 
it  is  necessary  that  as  good  a  form  as  practicable,  consist- 
ent with  the  carrying  of  an  adequate  amount  of  cargo, 
should  be  provided. 

Power  Curves  for  Slow  Merchant  Vessels 

In  order  to  furnish  designers  of  slow  merchant  vessels 

*  with  facilities  similar  to  those  above  described  for 
vessels  of  greater  speed,  considerable  study  has  been  made 
of  the  works  of  Messrs.  Baker,  Sadler,  Semple,  Kemp,  and 
others.  Based  on  this  study,  ihe  sheets  of  power  curves  for 
cargo  carriers  have  been  prepared,  Figs.  Xos.  42  to  45  in- 
clusive. These  curves,  like  the  curves  of  similar  type 
(Figs.  46  to  59  inclusive  provided  for  vessels  of  greatci 
speed)  should  not  be  expected  to  take  the  place  of  esti- 
mates based  upon  the  results  of  a  similar  type  ship.  They 
do,  however,  represent  good  practice  and  provide  a  good 
basis  for  comparing  one  proposed  ship  with  another. 

Fourth  Division 

Trial  Ships  and  Their  Selection 

T  Tp  TO  THIS  POINT  the  discussion  has  dealt  with  general 
^  considerations  and  has  assumed  the  tentative  .selec- 
tion of  a  ship  of  such  displacement  and  length  as  to 
generally  meet  the  requirements  laid  down. 

Investigation  of  Length 

•T"  HE  OBJECT  OF  THE  STEPS  IN  THIS  DIVISION  is  tO  inVCStl- 

gate  the  subject  of  length  and  to  select  that  length 
which  is  most  efficient  for  the  purposes  in  view.  The  de- 
ciding factor  in  this  analysis  may  be  any  one  or  any 
combination  of  the  following  features:  Displacement, 
longitudinal  coefficient,  fuel  economy,  size  or  type  of  ma- 
chinery installation,  cost.  It  may  also  involve  other  con- 
siderations than  these.  In  any  event,  however,  both  dis- 
placement and  longitudinal  coefficient  will  figure  promi- 
nently in  the  investigation — the  former  principally  because 
of  the  cost  of  material  and  the  possibility  of  carrying  the 
designed  load,  and  the  latter  because  of  the  size  and  cost 
of  machinery  installation  and  the  consumption  of  fuel. 

Outline  of  Procedure 

I  F,  THEN,  A  DISPLACEMENT  Suitable  for  the  requirements 

*  in  hand  be  selected  (presumably  this  will  be  that  ten- 
tatively determined  upon  at  an  earlier  stage  unless  sub- 
sequent work  has  shown  it  to  be  luisatisfactory),  and  the 
beam,  draft,  depth,  and  midship  section  coefficient  already 
fixed  be  maintained  constant,  we  may  vary  both  length 
and  longitudinal  coefficient  through  a  suitable  range  with- 
out changing  the  value  of  the  metacentric  height  selected. 
The  effect  of  this  variation  upon  the  weights  is  then  noted 
and  serves  as  the  medium  by  which  the  study  of  costs,  size 
of  machinery  installation,  fuel  consumption,  etc.,  referred 
to  above,  is  made.  In  practice  the  alx)ve  investigation  pf 
displacement  and  longitudinal  coefficient  is  carried  out  in 
the  manner  described  below. 
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Fig.  42 — Curves  of  Eflfective  Horsepower 
for 

Cargo  Ships 


350  375  400  425  450  475  500  5Z5  550 

Length  of  Ship  on  L.W.L. 


Midt^liip  Section  Coefficient  =  0.96 
Prismatic  Coefficient  =  0.74 

Displacement  Length  Coefficient  =  150. 
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Fig.  43 — Curves  of  Effective  Horsepower 
for 

Cargo  Ships 


350 


375  400 


425  450  475 

L<in<3+h  of  Ship  on  L.W.U 


500  525 


550 


Midship  Section  Coefficient  =  0.96 
Prismatic  Coefficient  =  0.74 

Displacement  Length  Coefficient  =  180. 
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Fig.  44 — Curves  of  Eflfective  Horsepower 
for 

Cargo  Ships 


Length  of  Sh\p  on  L.W.L. 

Midship  Section  Coefficient  =  0.96 
Prismatic  Coefficient  =  0.78 

Displacement  Length  Coefficient  =  150. 
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Fig.  45 — Curves  of  EflFective  Horsepower 
for 
Cargo  Ships 


350  375  400  425  450  475  500 

Lcng  +  h  of  Ship  on  U.W.L- 

Midship  Section  Coefficient  =  0.96 
Prismatic  Coefficient  =  0.78 

Displacement  Length  Coefficient  =  180. 


525 


550 


209 


BASIC  DESIGN 


Fig.  46 — Curves  of  Effective  Horsepower 
for 
Battleships 


Length  of  Vessel  on  L.  W.  L. 

Midship  Section  Coefficient  =  0.98 
Prismatic  Coefficient  =  0.60 

Displacement  Length  Coefficient  =  120. 
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Fig.  47 — Curves  of  Eflfective  Horsepower 
for 
Bftttle«Mp« 


Length  of  Vessel  on  L.  W.  L. 

Midship  Section  Coefficient  —  0.98 

Prismatic  Coefficient  =  0.60 

Displacement  Length  Coefficient  =  140. 
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Fig.  48 — Curves  of  Efifective  Horsepower 
for 
Battleships 


600  650  700  750  800 

Length  of  Vessel  on  L.  W.  L. 

Midship  Section  Coefficient  =  0.98 
Prismatic  Coefficient  =  0.65 

Displacement  Length  Coefficient  =  120. 
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Fig.  49 — Curves  of  Effective  Horsepower 
for 
Battleships 


Length  of  Vessel  on  L.  W.  L. 

Midship  Section  Coefficient  =  0.98 
Prismatic  Coefficient  =  0.65 

Displacement  Length  Coefficient  =  140. 
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Fig.  50 — Curves  of  Eflfective  Horse  Power 
for 

Large  Fast  Ships  of  Atlantic  Liner  or  Battle  Cruiser  Type 


500  600  700  800  900  1000  1100 

Length  of  Vessel  on  L.  W.  L. 


Midship  Section  Coefficient  =  0.90  to  0.99 

Prismatic  Coefficient  =  0.58 

Disphicenient  Length  Coefficient  =  60. 
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Fig.  51 — Curves  of  Eflfective  Horsepower 
for 

Large  Fast  Ships  of  Atlantic  Liner  or  Battle  Cruiser  Type 


Length  of  Vessel  on  L.  W.  L. 

Midship  Section  Coefficient  =  0.90  to  0.99 

Prismatic  Coefficient  =  0.58 

Displacement  Length  Coefficient  =  70. 
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Fig.  52 — Curves  of  Eflfective  Horsepower 
for 

Large  Fast  Ships  of  Atlantic  Liner  or  Battle  Cruiser  Type 


Length  of  Vessel  on  L.  W.  L. 

Midship  Section  Coefficient  =  0.90  to  0.99 

Prismatic  Coefficient  =  0.58 

Displacement  Length  Coefficient    =  80. 
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Fig.  53 — Curves  of  EflFective  Horgepower 
for 

Large  Fast  Ships  of  Atlantic  Liner  or  Battle  Cruiser  Type 


500  600  700  800  900  1000  1100 


Length  of  Vessel  on  L.  W.  L. 

Midship  Section  Coefficient  =  0.90  to  0.99 

Prismatic  Coefficient  =  0.62 

Displacement  Length  Coefficient     =  60. 
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Fig.  54 — Curves  of  Eflfective  Horsepower 
for 

Large  Fast  Ships  of  Atlantic  Liner  or  Battle  Cruiser  Type 


Length  of  Vessel  on  L.  W.  L. 


Midship  Section  Coefficient  =  0.90  to  0.99 

Prismatic  Coefficient  =  0.62 

Displacement  Length  Coefficient    =  70. 
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Fig.  55 — Curves  of  Eflfective  Horsepower 
for 

Large  Fast  Ships  of  Atlantic  Liner  or  Battle  Cruiser  Type 


500  600  TOO  ?«no  900  lOOO 

Length  of  Vessel  on  L.  W.  L. 


Midship  Section  Coefficient  =  0.90  to  0.99 

Prismatic  Coefficient  =.  0.62 

Displacement  Length  Coefficient   =  80. 
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Fig.  56 — Curves  of  Eflfective  Horsepower 
for 

Scout  and  Light  Cruiser  Types 


350  400  450  500  550  600  650 


Length  of  Vessel  on  L.  W.  L. 

Midship  Section  Coefficient  about  0.93 

Prismatic  Coefficient  =  0.64 

Displacement  Length  Coefficient  =  40. 
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Fig.  57 — Curves  of  EflFective  Horsepower 
for 

Scout  and  Light  Cruiser  Types 


Length  of  Vessel  on  L.  W.  L. 

Midship  Section  Coefficient  about  0.93 
Prismatic  Coefficient  =  0.64 

Displacement  Length  Coefficient  =  47. 
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Fig.  58 — Curves  of  Eflfective  Horsepower 
for 

Destroyers  and  Fast  Yachts 


100  150  200  250  300  350  400 


Length  of  Vessel  on  L.  W.  L. 

Midship  Section  Coefficient  =  0.75  to  0.83 
Prismatic  Coefficient  =:  0.62  to  0.66 

Displacement  Length  Coefficient  =  40. 
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Fig.  59 — Curves  of  EflFective  Horsepower 
for 

Destroyers  and  Fast  Yachts 


100  150  ZOO  250  300  350  AOO 

Length  of  Vessel  on  L.  W.  L. 


Midship  Section  Coefficient  =  0.75  to  0.83 
Prismatic  Coefficient  =  0.62  to  0.66 

Displacement  Length  Coefficient  =  45. 
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Length  Required  for  Accommodation  of  Ship's  Vitals 

MAKE  A  CAREFUL  STUDY  of  the  actual  length  required  to 
accommodate  the  vitals  of  the  ship;  namely,  boiler, 
machinery,  fuel,  cargo,  pumping  and  other  spaces,  as  well 
as  the  length  required  at  the  ends  of  the  vessel  to  ac- 
commodate storerooms,  steering  gear,  peak  tanks,  etc. 

In  warship  design  the  same  principle  applies,  although 
the  spaces  required  are  different  and  special  study  will 
be  necessary  in  order  to  fix  the  length  needed  to  accom- 
modate magazines,  handling  rooms,  auxiliary  machinery 
spaces,  oil  stowage,  etc. 

Proper  Value  for  Longitudinal  Coefficient 

BEARING  IN  MIND  THE  FOREGOING,  the  curves  shown  in 
Fig.  No.  39  relative  to  the  variation  of  the  longitudi- 
nal coefficient,  with  different  values  of  the  speed  length 
ratio,  should  be  consulted  before  finally  selecting  what 
appears  to  be  the  most  desirable  range  of  water-line 
length. 

Extremes  of  Length 

IN  ORDER  TO  COVER  A  LENGTH  RANGE  Sufficiently  great  to 
bring  out  the  desired  contrast  between  the  various 
lengths  of  ships  it  will  frequently  be  found  necessary  to 
give  consideration  to  lengths  which  are  impracticable 
for  the  ship  in  hand;  the  shortest  of  the  vessels  selected 
requiring  more  power  than  could  possibly  be  accommo- 
dated and  running  into  objectionably  large  values  of 
both  displacement,  length,  and  longitudinal  coefficient, 
while  the  longest  of  the  vessels  would  be  too  fine  ended 
and  difficult  to  maneuver.  Such  trial  vessels  when  used 
are  to  be  considered  merely  as  hypothetical  ships  and 
utilized  for  the  purpose  of  determining  the  direction  of 
the  curves  of  weight  rather  than  considered  as  possible 
of  adoption. 

The  above  points  should  receive  careful  attention  before 
adopting  the  basic  or  mean  length  in  order  that  the  figure 
4inally  decided  upon  may  prove  a  satisfactory  basis  for 
the  steps  described  below. 

Range  of  Length  to  Be  Covered  by  Trial  Ships 

HAVING  SELECTED  A  MEAN  LENGTH  which  may  be  Con- 
sidered good  practice  from  the  various  standpoints 
involved,  it  is  advisable  to  cover  a  range  of  length  both 
above  and  below  as  large  as  possible  without  making  too 
great  a  change  in  the  size  of  machinery  installation  and 
the  number  of  boilers  required.  The  reason  for  this  is 
that  with  a  considerable  change  in  the  length  to  be  as- 
signed to  the  accommodation  of  machinery,  a  correspond- 
ing change  in  the  length  devoted  to  cargo,  in  the  case  of 
merchant  vessels,  or  to  the  length  of  citadel  in  war  ves- 
sels, is  necessary.  This  will  be  found  to  complicate  the 
estimates  of  weight,  strength,  etc.,  and  can  usually  be 
avoided  if  sufficient  care  is  exercised. 

If,  however,  there  appear  to  be  particular  reasons  for 
covering  a  range  of  length  such  as  to  involve  considerable 
variations  in  the  size  of  machinery  plant,  there  need  be 
no  hesitancy,  although  the  curve  of  margins — to  be  re- 
ferred to  later — may  show  certain  jogs  or  abrupt  changes 
in  value  where  the  number  of  boiler  rooms  or  length  of 
machinery  space  is  changed. 

Five  Trial  Ships 

THE  ABOVE  POINTS  having  been  considered,  five  different 
lengths   which   satisfactorily   cover  the   range  de- 
sired ire  selected  and  the  necessary  calculations  referred 


to  below,  made  for  each  of  the  five  vessels,  especial  atten- 
tion being  paid  to  the  effect  of  length  variation  and  of 
variation  in  the  coefficients. 

Value  of  Standard  Curves  of  Sectional  Area  and  Load 
Water  Plane 

IN  CARRYING  GUV  THESE  INVESTIGATIONS  the  Standard 
water-lines  and  sectional  area  curves  will  he  found  of 
especial  value,  inasmuch  as  they  will  indicate  very  accu- 
rately the  effect  of  the  length  variation  upon  the  areas 
of  decks,  bulkheads,  etc. 

In  the  cases  of  all  vessels,  providing  time  is  available, 
greater  accuracy  will  be  obtained  by  actually  laying  out 
the  water-lines  for  each  of  the  trial  ships.  It  will  then 
be  possible  to  obtain  a  good  estimate  of  the  area  of  the 
heavy  protective  decks,  the  shapes  of  platforms,  the  loca- 
tions of  machinery  and  gun  positions,  and  the  lengths 
and  shapes  of  holds,  peak  tanks,  etc.,  all  of  which  will 
be  found  of  much  value  in  connection  with  the  subsequent 
calculations. 

Approximate  Power 
Method  of  Derivation 

PR  PURPOSES  OF  COMPARISON  the  weight  of  the  machin- 
ery may  be  proportioned  to  the  power  required  at 
maximum  speed,  due  allowance  being  made  for  any 
minor  differences  such  as  length  of  shafting,  number  of 
machinery  compartments,  etc.  The  maximum  power  cor- 
responding to  designed  speed  may  be  based  in  most  cases 
directly  upon  the  standards  included  herein  with  very 
satisfactory  results.  If  desired,  the  correction  due  to  the 
departure  of  the  type  of  body  contemplated  from  that 
assumed  in  the  standard  may  be  taken  into  consideration. 
This  is  not  considered  essential,  however,  inasmuch  as 
this  particular  part  of  the  investigation  is  intended  for 
comparative  purposes  only. 

In  case  data  more  directly  applicable  to  the  case  in 
hand  are  available  they  should,  of  course,  be  used,  always 
assuming  that  they  are  of  such  a  nature  as  to  indicate  accu- 
rately the  effect  of  the  differences  in  length  and  coeffi- 
cients in  the  trial  vessels. 

The  following  notes  apply  particularly  to  this  part 
of  the  investigation,  and  though  they  cover  to  some  ex- 
tent material  which  has  previously  been  touched  upon, 
are  inserted  here  for  convenience. 

E£Fect  of  Length  on  Power 

THE  EFFECT  OF  LENGTH  ON  THE  HORSEPOWER  is  Very 
appreciable,  especially  where  ships  of  high  speed 
length  ratio  are  involved.  This  is  because  in  high  speed 
vessels  the  residual  resistance  forms  a  very  considerable 
portion  of  the  total  resistance  of  the  ship.  Hence,  when 
length  is  increased  and  this  type  of  resistance  as  a  result 
decreased,  a  considerable  saving  in  power  is  effected,  in 
spite  of  the  fact  that  iixreased  length  nearly  always  in- 
volves increased  wetted  surface  and  therefore  increased 
frictional  resistance.  In  the  case  of  vessels  having  a  low 
value  of  speed  length  ratio,  where  the  frictional  resistance 
amounts  to  a  high  percentage  of  the  total  resistance,  an 
increase  of  length  may  sometimes  mean  an  increase  in  the 
total  horsepower  required. 

Because  of  the  foregoing,  the  following  results  may  be 
anticipated  in  dealing  with  the  trial  ships: 

For  slow  vessels,  such  as  battleships,  naval  auxiliaries, 
and  most  merchant  vessels,  the  longer  of  the  five  trial 
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ships  will  generally  show  the  lowest  power  at  top  speed 
(that  speed  which  governs  the  weight  of  machinery  instal- 
lation). In  the  case  of  the  lower  speed  war-vessels,  because 
the  frictional  resistance  forms  so  large  a  portion  of  the 
total  resistance,  the  horsepower  required  at  the  usual 
cruising  speed  will  frequently  be  found  to  increase  as  the 
length  of  the  trial  vessels  increases.  This  feature,  par- 
ticularly in  the  case  of  vessels  required  to  have  a  large 
steaming  radius,  will  to  a  certain  extent  offset  the  advant- 
age due  to  increased  length  referred  to  above. 

This  condition  will  not  ordinarily  obtain  in  the  case  of 
merchant  vessels  because  of  their  relatively  high  cruising 
or  service  speed  as  compared  with  their  maximum  speed. 

For  high  speed  vessels,  such  as  fast  yachts,  destroyers, 
scouts,  etc..  even  when  the  designed  cruising  speed  is 
small  compared  with  the  designed  maximum  speed,  it  will 
generally  be  found  that  the  power  at  cruising  speed  de- 
creases with  increased  length.  However,  the  longitudinal 
coefficients  most  desirable  for  high  speed  length  ratios 
(those  above  1.07)  lie  in  the  neighborhood  of  .64,  while 
for  speed  length  ratios  below  1.5  the  optimum  value  of 
longitudinal  coefficient  from  the  driving  standpoint  drops 
off  very  rapidly  and  in  fixing  the  dimensions  and  coeffi- 
cients for  vessels  of  this  type  this  feature  should  receive 
due  consideration. 

The  Power  of  Large  Ships  at  Low  Speed 

IT  WILL  BE  FOUND  that  the  actual  power  required  to  drive 
large  ships  at  very  low  speeds  is  somewhat  difficult  of 
accurate  calculation,  inasmuch  as  the  data  available  do 
not  generally  contemplate  speed  length  ratios  much  below 
JS,  The  power  curves  published  by  Admiral  Taylor  do 
not  go  below  a  speed  length  ratio  of  .6.  However,  the 
data  given  by  this  author  for  obtaining  frictional  resist- 
ance are  carried  down  to  a  speed  length  ratio  of  .3,  so  that 
it  is  possible  to  plot  a  curve  of  frictional  horsepower  for 
extremely  low  speeds.  The  total  horsepower  at  these  low 
speeds  can  then  be  obtained^  either  by  producing  the  curve 
of  total  effective  horsepower  to  the  necessary  point,  being 
governed  in  its  direction  and  general  character  largely  by 
the  curve  of  frictional  horsepower  just  described,— or  by 
increasing  the  frictional  horsepower  at  the  speed  required 
by  a  percentage  based  upon  results  as  shown  by  previous 
ships. 

The  curves  provided  herein  for  ships  of  the  slow  cargo 
type  will  be  found  valuable  for  this  purpose.  They  do  not, 
however,  reach  the  very  lowest  speeds  and  they  do  not 
apply  to  vessels  of  fine  form. 

When  comparing  the  powers  of  several  different  ships 
by  means  of  these  curves  (plates  42  to  45,  inclusive)  the 
following  procedure  is  suggtsted : 

Take  a  basic  power  figure  from  the  sheet  which  most  nearly 
applies  to  a  representative  ship  of  the  series  as  regarding 
values  of  longitudinal  and  displacement  length  coefficients. 
Then  correct  this  figure  for  the  differences  of  coefficient  and 
length  involved  by  the  vessels  of  the  series  by  the  use  of 
the  following  formula: 

/  vr     lu  \ 

P=zPAa  k  b   ) 

VI,  u= 

Wherein  Pi  -  the  power  read  from  the  sheet,  L,  is  the 
length  of  the  ship  for  which  the  power  is  read,  and  h  is 
the  value  of  the  longitudinal  coefficient  of  the  ship;  P,  L, 
and  /  are  the  same  characteristics  for  the  ship  in  question. 

The  values  of  a  and  b  are  to  be  taken  from  the  Table  12 
for  vessels  of  the  cargo  carrying  type. 


Table  12— Constants  for  Power  Formula 


V 

a 

b 

Vl 

.4 

.815 

.185 

.45 

.770 

.230 

.50 

.728 

.272 

.55 

.689 

.311 

.60 

.653 

.347 

..65 

.620 

.380 

.70 

.590 

.410 

If  the  necessary 

information 

is  available,  it  is 

to  derive  the  effective  horsepower  at  low  speeds  by  pro- 
portioning it  directly  upon  the  power  required  for  a  sim- 
ilar type  ship  in  the  ratio  of  the  wetted  surfaces  involved. 
This  latter  method  is  recommended  wherever  it  is  pos- 
sible to  use  it,  for  checking  purposes,  as  it  is  considered 
that  it  provides  one  of  the  best  methods  of  comparing  the 
power  required  by  different  vessels  at  very  low  speeds. 

Strength 
Scantlings  to  be  Suited  to  Length 

PARTIAL  COMMENT  UPON  THIS  SUBJECT  has  been  made 
under  "Depth"  (see  Second  Division).  It  is  only 
necessary  to  add  at  this  point  that  in  fixing  the  scantlings 
for  the  five  trial  ships  under  consideration  ample  provision 
should  be  made  for  the  increases  necessary  in  the  longer 
vessels,  in  order  to  insure  proper  strength  to  meet  the 
greater  bending  moments  to  be  anticipated. 

Various  Types  of  Vessel  Involved 

FOR  MERCHANT  VESSELS  the  provisions  of  the  Classifica- 
tion Societies  will  be  sufficient,  unless  the  changes  in 
length  and  power  contemplated  are  such  as  to  involve  a 
marked  change  in  the  amount  or  location  of  the  heavy 
weights.  For  war  vessels  special  strength  approximations 
will  frequently  be  required.  In  this  latter  class  of  ship 
the  large  machinery  installations,  the  great  concentration 
of  weights  in  connection  with  turret  installations  or  gun 
positions,  and  the  large  amounts  of  fuel  and  protective 
material  carried,  complicate  the  question  further. 

Effect  of  Form  and  Distribution  of  Weight 

THE  DIFFERENCE  IN  FORM,  both  uuderbody  and  upper- 
body,  resultant  upon  changes  of  length  and  longitud- 
inal coefficient  exercises  a  noticeable  effect  upon  the  bend- 
ing moments  involved.  This  point  is  here  mentioned  only 
in  order  to  place  the  designer  upon  his  guard.  The 
amount  and  character  of  such  changes  of  form,  while  at 
times  of  great  importance,  are  difficult  to  anticipate. 
Moreover,  their  effect  as  illustrated  by  instances  occurring 
in  the  design  of  actual  vessels,  is  generally  so  intimately 
associated  with  the  effect  of  the  distribution  of  the  heavy 
weights  as  to  make  it  very  difficult  to  draw  satisfactory 
conclusions  and  to  properly  describe  the  same  if  reached. 
Hence  it  is  considered  that  an  effort  to  discuss  these  fea- 
tures in  general  terms  would  be  entirely  out  of  place. 

Fuel 

No  attempt  will  here  be  made  to  give  values  for  fuel  con- 
sumption, as  this  is  essentially  a  matter  of  marine  engineer- 
ing. Further,  the  numerous  types  of  machinery,  the  par- 
ticular advantages  and  disadvantages  of  which  for  the  case 
in  hand  are  matters  for  detailed  consideration,  also  have 
a  direct  influence.  Without  careful  consideraticM  of  these 
points,  any  data  furnished  would  lose  much  of  their  value, 
and  such  consideration  is  possible  only  when  all  the  re- 
quirements of  the  individual  case  are  in  hand. 
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Service  Speed  of  Merchant  Vessels 

As  PREVIOUSLY  NOTED  under  the  subject  of  power,  mer- 
chant vessels  usually  steam  at  a  speed  closely 
approaching  the  maximum  for  which  they  are  designed. 
Hence  the  fuel  required  for  a  given  radius  may  be  gen- 
erally based  directly  on  the  maximum  horsepower  required, 
due  allowance  being  made  for  the  consumption  of  the 
various  auxiliaries  in  use  while  in  port. 

Cruising  Speed  of  War  Vessels 

WAR  VESSELS  usually  cruise  at  speeds  less  than  half 
their  designed  maximum.  Hence  the  fuel  required 
for  tiie  designed  radius  is  based  upon  the  power  required 
at  cruising  speed,  due  allowance  being  made  for  the  con- 
sumption of  the  various  auxiliaries  in  use  while  in  port. 

Service  as  Contrasted  with  Trial  Conditions 

A POINT  WORTHY  OF  CONSIDERATION,  and  applying  alike  to 
all  classes  of  ships,  is  the  necessity  for  providing  an 
ample  supply  of  fuel  in  order  to  meet  service  as  contrasted 
with  trial  conditions.  During  service  a  ship's  bottom  will 
be  always  more  or  less  foul.  The  resistance  may  be  in- 
creased indefinitely  by  this  condition.  Then,  too,  a  suc- 
cession of  head  winds  and  heavy  seas  during  the  voyage 
will  greatly  increase  the  resistance  experienced.  On  ac- 
count of  the  foregoing,  one  authority  advocates  a  margin 
of  25  per  cent  over  the  fuel  required  according  to  trial  trip 
results  as  providing  a  proper  allowance. 

Weights 

IN  NAVAL  ARCHITECTURE,  more  than  in  most  other  branches 
of  engineering,  an  accurate  knowledge  of  all  weights  in- 
volved is  essential.  The  common  methods  of  approximat- 
ing to  the  trial  displacement  have  already  been  referred 
to,  as  also  the  importance  of  properly  recording  and  filing 
data  obtained  from  previous  ships.  However,  many  cases 
arise  in  which  the  information  available  does  not  closely 
apply,  and  yet  it  is  important  to  obtain  an  accurate  knowl- 
edge of  weights  at  an  early  stage  in  the  design.  It  is 
generally  possible  to  accomplish  this  for  the  principal 
weight  divisions,  as  the  following  will  illustrate. 

Weight  Divisions 

UNDER  THE  HEADING  "UsEFUL  LoAD,"  Certain  Weight 
divisions  have  been  mentioned.  These  are  tabulated 
in  Table  13  as  they  would  occur  in  the  case  both  of  a  mer- 
chant and  a  war  vessel,  and  the  percentage  of  the  designed 
displacement  which  each  item  covers  is  indicated.  (The 
figures  shown  are  taken  from  the  recorded  weights  of 
vessels  actually  in  service.) 

Table  13 — Relative  Importance  of  Principal  Weight 
Divisions  of  Merchant  Vessels 


Percentage  of 

Item.  Displacement. 

Cargo    52.0 

Stores,  fresh  water,  complement    .7 

Reserve  feed    .7 

Fuel   11.4 

Hull  proper   26.4 

Fittings   2.8 

Equipment  and  outfit   1.0 

Designer's  margin    .7 

Propelling  machinery      4.3 


War  Vessels 


Percentage  of 

Item.  Displacement. 

Protective  material    36.9 

Stores,  fresh  water     1.5 

Complement   •   .4 

Reserve  feed   1.0 

Fuel   7.2 

Battery  and  foundations   9.3 

Ammunition   4.0 

Hull  proper    26.0 

Fittings   4.0 

Equipment    1.4 

Outfit   .6 

Designer's  margin   3 

Propelling  machinery   7.4 


The  More  Important  Divisions  Susceptible  of 
Accurate  Estimate 

AN  EXAMINATION  OF  THE  PERCENTAGE  givcn  above  will 
emphasize  the  following  fact,  which  is  considered  to 
be  particularly  important.  Cargo,  fuel,  propelling  ma- 
chinery, and  hull  weight  proper,  constitute  94  per  cent  of 
the  total  displacement  in  the  case  of  a  merchant  ship.  Pro- 
tective material,  fuel,  armament,  hull  proper,  and  ma- 
chinery constitute  nearly  91  per  cent  of  the  total  displace- 
ment in  the  case  of  the  war  vessel.  Of  all  these  items 
(hull  proper  excepted)  making  up  so  large  a  percentage  of 
the  vessel's  displacement,  it  is  possible  to  estimate  the 
weight  accurately  and  quickly  at  this  stage  of  the  design. 
In  order,  then,  to  obtain  a  proper  weight  estimate  it  is 
necessary  only  to  calculate  in  detail  the  weight  of  the 
above  items,  such  as  fuel,  protective  material,  etc.;  to 
allow  by  means  of  a  percentage  based  on  recorded  data 
for  the  minor  items  of  fittings,  outfit,  stores,  etc. ;  and  to 
provide  some  satisfactory  method  of  estimating  hull  weight 
proper. 

Methods  of  Estimating 

SEVERAL  METHODS  of  accomplishing  this  last  object  are 
now  in  use. 

One  consists  in  arranging  the  available  data  in  units 
such  as  weight  per  square  foot  (plating,  framing,  etc., 
included)  for  decks,  bulkheads,  etc.,  and  applying  these 
units  to  the  superficial  area  required  in  order  to  obtain  the 
weights  of  decks,  bulkheads,  shell,  etc. 

Another  reduces  the  various  weight  group  allowances  to 
the  form  of  curves,  from  which  can  be  read  the  inform- 
ation desired  for  each  group,  these  results  being  subse- 
quently combined  to  obtain  the  desired  total. 

Still  another  method  plots  bare  hull  weight  on  a  basis 
of  the  cubic  number  or  numeral  of  the  Classification 
Society,  allowance  being  made  for  minor  differences  in 
type. 

A  fourth  method  provides  for  the  estimating  of  a  weight 
per  linear  foot  of  continuous  hull  structure,  and  multiplying 
this  weight  by  the  length  times  a  factor  based  upon  exper- 
ience. 

That  method  which  lends  itself  most  effectively  to 
obtaining  accurate  results  with  the  minimum  expenditure 
of  time  and  effort,  and  affords  meanwhile  the  best  basis 
for  estimates  of  material  and  cost,  should  be  the  one 
selected.  The  designer  will  of  necessity  determine  which 
of  the  above-mentioned,  or  other  similar  methods,  best 
suit  the  conditions  under  which  he  work4. 
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Curve  of  Margins 

HAVING  OBTAINED  THE  WEIGHTS  of  the  various  divlsions 
going  to  make  up  the  designed  displacement  of  the 
trial  ships  as  above  proposed,  there  should  be  made  for 
each  a  weight  summation,  exclusive  of  margin.  The  dif- 
ference between  the  sum  thus  obtained  and  the  designed 
displacement  tentatively  selected,  is  to  be  assigned  to  the 
margin. 

A  curve  showing  the  variation  of  the  amount  of  margin 
available,  plotted  upon  the  length  of  the  trial  ships 
involved,  will  determine  the  most  efficient  ship,  judged 
from  the  weight  standpoint  only. 

The  Margin  Curve  a  Basis  for  Selecting  the  Most 
Efficient  Length 

AN  EXAMINATION  OF  THE  MARGIN  CURVE  will  USUally 
show  that  for  a  considerable  variation  in  length 
there  is  very  little  variation  in  the  amount  of  margin  avail- 
able. Hence  the  latitude  allowed  the  Jesigner  in  selecting 
his  length  is  considerable,  when  judged  from  the  weight 
standpoint  only.  This  being  the  case,  it  will  usually  be 
found  advisable  to  give  consideration  to  other  character- 
istics. In  the  case  of  war  vessels,  good  maneuvering 
power  is  of  particular  value.  This  characteristic  in  the 
case  of  both  slow  and  high  speed  vessels  would  make  for  a 
short  ship. 

In  the  case  of  merchant  vessels — fast  yachts  and  vessels 
of  special  type  being  excepted — ^the  question  of  maneuver- 
ing is  of  relatively  less  importance. 

In  the  case  of  both  merchant  and  war  vessels  of  large 
size,  docking  facilities  and  minimum  draft  (somewhat 
antagonistic  considerations — the  one  making  for  a  short 
ship  and  the  other  for  a  longer  ship)  are  of  importance. 

In  the  case  of  merchant  ships,  cargo  handling  facilities 
at  terminals  must  be  considered. 

The  above  are  instanced,  not  as  covering  the  entire 
range  of  important  considerations,  but  as  exemplif3ring 
some  of  the  considerations  which  must  be  given  weight  in 
connection  with  the  use  of  the  curve  of  margins. 

Costs 

THIS  SUBJECT  has  been  briefly  referred  to  before.  It  is 
not  a  proper  one  for  detailed  consideration  here, 
because  it  is  so  important  and  involves  so  many  features 
foreign  to  the  considerations  of  design  proper  as  to  merit 
individual  and  special  treatment.  However,  inasmuch  as 
the  question  of  cost  invariably  has  an  important  bearing 
upon  the  subject  of  design,  and  as  the  information  neces- 
sary to  a  complete  consideration  of  the  subject  of  costs 
is  available  at  this  point  in  the  design,  it  is  here  referred  to. 

Several'  articles  of  interest  and  importance  have 
appeared  in  the  technical  press  within  the  last  few  years 
and  should  be  consulted  by  any  one  confronted  with  the 
problem  of  costs.  Among  the  most  important  of  these  are 
the  following: 

A  paper  by  G.  S.  Baker,  O.B.E.,  and  J.  L.  Kemp,  of 
the  William  Froude  National  Experiment  Tank,  read  be- 
fore the  Institution  of  Engineers  and  Shipbuilders  in  Scot- 
land, February  18,  1919. 

A  paper  by  Mr.  J.  Hamilton,  "Transactions  of  the  Insti- 
tution of  Naval  Architects,"  Vol.  24,  page  256. 

A  paper  by  E.  Saxton  White,  "Transactions,  Northeast 
Coast  Institution  of  Engineers  and  Shipbuilders,"  Vol.  28, 
page  29. 

A  paper  by  Mr.  John  Anderson,  "Transactions  of  the 
Institution  of  Naval  Architects,"  Vol.  LX,  page  23. 


FIFTH  DIVISION 
Body  Plan 

WITH  THE  FINAL  SELECTION  OF  LENGTH,  as  arrived  at  in 
the  previous  division,  the  principal  characteristics 
of  the  vessel's  form  are  fixed.  In  order  to  obtain  a  satis- 
factory basis  for  the  remaining  investigations,  as  well  as 
to  put  into  concrete  form  the  conclusions  already  reached, 
a  preliminary  body  plan  is  required.  Further,  such  a  body 
plan  forms  an  excellent  basis  for  the  development  of  the 
fmal  body  plan.  (The  plan  contemplated  is  referred  to 
as  preliminary  only  in  the  sense  that  it  is  not  finally  faired 
and  is  not  intended  to  be  completed  in  the  detail  necessary 
for  a  working  drawing.) 

Mathematical  Lines 

IN  THE  DEVELOPING  OF  THIS  PLAN,  mathematical  lines  in  the 
strict  meaning  of  the  term  are  only  recommended  in 
case  a  series  of  experiments  are  contemplated.  In  this 
event  such  a  method  as  described  by  Admiral  Taylor  in 
a  paper  entitled  "Calculations  for  Ships'  Forms  and  the 
Light  Thrown  by  Model  Experiments  Upon  Resistance, 
Propulsion  and  Rolling  of  Ships,"  presented  at  a  meeting 
of  the  International  Engineering  Congress,  1915,  in  San 
Francisco,  is  of  great  value,  inasmuch  as  it  provides  for 
the  logical  and  accurate  variation  of  any  of  the  several 
coefficients  or  characteristics  involved  in  passing  from  one 
form  to  another.  It  moreover  insures  that  the  variations 
made  shall  not  result  in  the  derivation  of  individual  forms 
which  bear  improper  relationships  to  the  group  as  a  whole. 
For  the  development,  however,  of  an  individual  body  plan, 
the  method  is  somewhat  complicated  and  requires  careful 
study  and  considerable  experience  in  order  to  make  its 
use  with  facility  and  assurance  possible. 

Use  of  Standard  Curves  of  Sectional  Area  and  Load 
Water  Line  Recommended 

THE  USE  of  the  curves  of  sectional  areas  and  water- 
lines  here  shown,  as  a  basis  or  a  point  of  departure 
in  the  preparation  of  the  body  plan,  is  recommended.  The 
relationship  between  these  two  systems  of  curves  has  been 
carefully  examined,  particularly  those  portions  at  the  ends 
of  the  vessel  and  at  the  fore  and  aft  terminations  of  the 
parallel  middle  body,  so  as  to  insure  their  satisfactory 
working  together  in  the  determination  of  ship  form.  Their 
use  assures  the  obtaining  of  an  accurate  displacement  and 
satisfactory  initial  stability.  The  designer  may  depart  to 
quite  an  extent  from  these  curves  if  he  so  desires,  with- 
out materially  affecting  the  characteristics  of  the  ship. 

To  assist  in  the  prompt  execution  of  the  work,  systems 
of  offsets  for  diagonals  may  be  used  which  will  prove  of 
considerable  value  in  case  they  are  properly  derived.  No 
effort  has  been  made  to  provide  such  systems  in  connection 
with  this  work,  inasmuch  as  it  is  believed  that  the  indi- 
vidual will  prefer  to  develop  the  sections  of  the  under- 
body  in  accordance  with  his  own  experience  and  judgment. 

The  following  points  are  mentioned — not  as  being  essen- 
tial to  the  development  of  the  preliminary  body  plan,  but 
as  throwing  light  upon  some  of  the  minor  features  in 
volved  and  which  do  not  always  receive  proper  considera- 
tion until  the  design  has  attained  a  state  of  completion  such 
that  their  consideration  and  incorporation  would  involve 
increased  work  and  loss  of  time. 

Upper  Body  Forward 

THE  CHARACTER  of  the  Upper  body  forward  is  very  im- 
portant from  the  standpoint  of  the  behavior  of  the 
ship  in  a  seaway.  Generally  speaking,  a  fairly  full  entrance 
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and  sections  well  flared  from  the  water-line  up,  are  of  value 
in  obtaining  a  dry  ship.  This  is  particularly  true  in  case 
the  principal  weights  are  placed  relatively  near  the  ends 
of  the  vessel. 

There  has  recently  been  advocated,  particularly  in  the 
case  of  high  speed  vessels,  the  use  of  vertical  top  sides, 
without  flare,  and  some  form  of  weather  deck  forward 
which  would  assist  in  spilling  the  seas.  Actual  experi- 
ment has  seemed  to  vindicate  the  claims  made,  but  it  is 
considered  doubtful  whether  it  would  give  satisfactory 
results  even  in  this  respect  unless  associated  with  a  rela- 
tively flat  floor. 

Upper  Body  Aft 

THE  TYPE  OF  STERN  adopted  will,  in  general,  limit  the 
designer  very  closely  in  the  development  of  the  after- 
body above  water.  In  general,  no  form  should  be  adopted 
which  is  likely  to  result  in  excessive  pounding;  neither 
should  a  form  which  provides  inadequate  reserve  buoy- 
ancy be  selected,  as  this  latter  will  be  unsatisfactory  in  a 
following  sea. 

Forefoot 

A DEEP  FOREFOOT,  associatcd  with  a  pronounced  U  section 
or  bulb,  is  generally  advantageous  from  the  stand- 
point of  resistance,  excepting  in  the  case  of  light  draft, 
high  speed  vessels  subject  to  considerable  trim  by  the 
stern  when  traveling  at  maximum  speed.  A  deep  forefoot, 
moreover,  may  result  in  a  dirty  ship  in  a  seaway,  and  one 
which,  under  some  circumstances,  will  be  difficult  to  steer. 

Underbody  Aft 

BROAD  WATER-LINES  AFT,  with  Straight  buttocks  and  sec- 
tions tending  toward  flatness,  are  conducive  to  low 
resistance  and  small  turning  circles,  but  particularly  when 
associated  with  full  upper  bodies,  arc  likely  to  produce 
yawing  in  a  following  sea. 

Keel 

WHEREVER  PRACTICABLE  a  Straight  kccl  should  be  used 
throughout  the  greater  portion  of  the  vessel's  length 
in  order  to  simplify  docking.  Recent  model  experiments 
indicate  that  such  a  type  of  keel  may  be  used  without  detri- 
ment to  a  vessel's  efficiency  from  the  driving  standpoint. 

Cross  Sections 

EXCEPTING  in  so  far  as  they  affect  the  shape  of  the  load 
water-line  and  the  curve  of  sectional  areas,  the  forms 
of  the  immersed  cross  sections  are  negligible  from  the 
standpoint  of  driving. 

Shaft  Angle 

IT  IS  NECESSARY  to  emphasize  the  necessity  of  a  properly 
designed  propeller,  so  located  as  to  be  efficient  under 
ordinary  working  conditions.  In  the  actual  design  of  the 
underbody,  particularly  where  more  than  one  screw  is 
used,  the  question  of  proper  shaft  angle  is  sometimes  over- 
looked. Inasmuch  as  a  small  variation  in  the  angle 
of  shafting  relative  to  the  direction  of  the  stream  lines 
exercises  a  relatively  large  influence  upon  the  efficiency  of 
the  propeller,  every  effort  should  be  made  to  design  the 
underbody  of  all  high  speed  vessels  so  as  to  permit  the 
shaft  to  be  so  placed  as  to  make  a  small  angle  with  the 
stream  lines  approaching  the  propeller. 

Entrance  and  Run 

IN  THE  CASE  of  slow  Speed  vessels  of  full  form,  a  short 
entrance  and  a  relatively  long  run  are  usually  adopted 
in  order  to  reduce  eddy-making  resistance  to  a  minimum 


and  to  insure  as  satisfactory  a  flow  of  water  as  possible 
to  the  propellers. 

Preliminary  Displacement  and  Other  Curves 

As  SOON  AS  THE  BODY  PLAN  has  reached  a  proper  state 
of  completion,  curves  of  displacement,  center  of 
buoyancy,  metacenter,  etc.,  should  be  prepared.  In  lay- 
ing out  such  curves  it  is  generally  desirable  to  calculate 
values  for  each  curve  corresponding  to  at  least  three  sep- 
arate drafts,  the  drafts  being  so  selected  as  to  cover  the 
range  likely  to  be  used  in  practice. 

Curves  of  displacement,  center  of  buoyancy — both  ver- 
tical and  longitudinal,  transverse  metacenter,  moment  to 
alter  trim,  and  tons  per  inch  immersion,  will  be  found 
useful. 

In  plotting  the  longitudinal  position  of  the  center  of  buoy- 
ancy, due  allowance  should  be  made  for  the  effect  of  the 
appendages,  inasmuch  as  these  will  usually  pull  the  center 
of  buoyancy  noticeably  aft  of  its  bare  hull  position,  and 
if  allowance  for  this  change  is  not  made  the  designed 
trim  of  the  vessel  may  be  quite  seriously  affected. 

Strength  Calculations 

IF  TIME  for  the  usual  longitudinal  strength  calculation 
is  available,  it  should  in  every  case  be  made  in  order 
to  avoid  possible  error  and  to  obtain  reliable  information 
for  future  reference.  In  making  such  calculations  it 
should  be  borne  in  mind,  however,  that  the  results  have 
only  relative  and  not  absolute  value,  and  that  this  relative 
value  exists  only  so  long  as  the  proper  basis  for  the 
calculation  is  maintained.  Professor  William  Hovgaard 
in  "Structural  Design  of  Warships,"  page  30,  writes  as 
follows  : 

"If  the  longitudinal  strength  calculation  is  carried 
out  with  good  judgment  on  sound  assumptions  con- 
sistently applied,  it  affords  a  valuable  means  of  com- 
parison between  a  new  design  and  existing  ships 
of  similar  type.  The  calculated  stresses  depend,  how- 
ever, so  much  on  the  underlying  assumptions,  which 
are  probably  not  the  same  in  any  two  navies,  that 
data  from  different  sources  can  rarely  be  directly 
compared." 

No  attempt  is  here  made  to  cover  the  detailed  methods 
to  be  followed  in  making  calculations  of  this  character; 
reference  to  writers  such  as  Professor  J.  H.  Biles  being 
recommended  for  such  information.  The  following  ob- 
servations, however,  are  made  in  order  to  direct  attention 
to  certain  points  which  should  be  given  consideration  a: 
this  stage  of  the  work. 

Point  of  Maximum  Stress  in  Slow,  Full  Vessels 

THE  maximi;m  bending  MOMENT  t^ncrally  occurs  near 
admidships  and  does  not  vary  greatly  for  some  dis- 
tance on  each  side  of  the  maximum.  It  results,  accord- 
ingly, that  for  the  ordinary  merchant  vessel  the  consid- 
eration of  the  maximum  stresses  may  be  conflned  almost 
entirely  to  that  portion  of  the  structure  in  the  vicinity 
of  the  midship  section. 

Points  of  Maximum  Stress  in  Fast,  Fine  Vessels 

FOR  FA.^T  VE.ssELs  OF  FINE  LINES,  particularly  if  con- 
structed with  full  midship  sections,  special  consid- 
eration should  he  given  to  the  conditions  obtaining  in  the 
vicinity  of  the  quarter  points.  The  reason  for  this  as 
applied  to  the  forward  quarter  point  is  to  be  found  in 
the  concentration  of  stresses  likely  to  occur  due  to  the 
combination  of  statical  and  dynamic  forces  when  the 
vessel  is  driven  at  high  speed  into  a  heavy  sea.  The 
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depth  of  section  at  this  point  is  as  great  as,  if  not  some- 
what greater  than  that  of  the  midship  section,  and  the 
sectional  coefficient  generally  quite  large,  so  that  the  ma- 
terial of  the  strength  section  may  be  expected  to  act 
efficiently  even  though  the  beam  is  usually  considerably 
reduced  as  compared  to  that  amidship.  At  the  after  quar- 
ter point  the  rise  of  floor  is  generally  quite  marked,  so 
that  the  material  in  the  lower  portion  of  the  vessel's 
strength  girder  works  with  relatively  low  efficiency.  If  it 
should  so  happen  that  a  strength  deck  be  dropped  in  this 
vicinity,  the  bending  moments,  although  small  compared 
with  those  amidships,  may  easily  be  large  enough  to  pro- 
duce stresses  greater  than  those  experienced  amidship 
unless  the  scantling  of  the  vessel  in  this  vicinity  be  suffi- 
ciently increased  over  the  midship  scantlings  to  counter- 
act this  tendency.  It  is  recommended  when  dealing 
with  vessels  of  this  class  that  strength  sections  be  pre- 
pared and  stresses  figured  at  various  stations  throughout 
the  vessel's  entire  length  in  order  to  obviate  the  possi- 
bility of  any  particular  section  experiencing  excessive 
strains. 

Standard  Wave  for  Strength  Calculations 

IN  THE  CONSIDERATION  of  vcry  long  vesscls  the  question 
frequently  arises  as  to  the  proper  length  and  propor- 
tion of  wave  to  be  used.  Most  of  the  prominent  writers 
on  this  subject  have  agreed  upon  a  wave  having  a  length 
equal  to  that  of  the  vessel  and  a  height,  measured  from 
trough  to  crest,  of  one-twentieth  of  the  length  of  the  wave, 
the  shape  of  the  wave  being  trochoidal.  As  stated  above, 
the  results  of  the  strength  calculations  as  made  have  only 
relative  value.  This  being  the  case,  it  appears  impracti- 
cable to  interpret  the  results  of  calculations  for  new  ves- 
sels made  upon  any  basis  other  than  those  which  have 
been  used  for  ships  previously  designed,  actually  built  and 
put  into  service. 

Professor  J.  H.  Biles,  in  "The  Design  and  Construction 
of  Ships,"  Vol.  I.,  page  318,  states  that  the  average  waves 
corresponding  to  what  sailors  call  a  high  sea  are  348  feet 
long  and  165^  feet  high,  and  for  a  very  high  sea  485  feet 
long  and  255^  feet  high.  There  have  been,  accordmg  to 
other  authorities,  waves  of  considerably  greater  length 
reported,  but  in  general  with  increase  of  length  the  ratio 
of  height  to  length  decreases.  It  accordingly  is  fair  to 
assume  that  a  ship  having  a  length  greatly  in  excess  of  500 
feet  is  unlikely  to  meet  waves  of  the  standard  dimensions 
and  proportions  described  above.  The  most  logical 
method  of  carrying  out  strength  calculations  for  such 
ships  appears  to  be  to  use  the  standard  wave,  but  to 
accept  stresses  considerably  in  excess  of  those  which  would 
be  allowable  for  shorter  ships — that  is,  for  ships  which 
could  be  expected  to  meet  in  actual  service  waves  of  size 
and  proportions  corresponding  to  the  theoretical  wave. 
The  decision  reached  by  the  designers  of  the  "Mauretania" 
and  sanctioned  by  Lloyd's  Register,  to  allow  a  stress  of 
approximately  ten  tons  in  this  vessel— the  standard  wave 
being  assumed — bears  out  the  above  statement. 

E£Fect  of  Inclination 

THE  EFFECT  OF  MODERATE  INCLINATIONS  UpOU  the  size  of 
bending  moment  may  be  ignored,  inasmuch  as  in 
vessels  of  ordinary  proportions  the  maximum  stresses 
when  figured  in  the  inclined  position  seldom  exceed  the 
corresponding  stresses  in  the  upright  position  by  more 
than  a  small  percentage,  while  for  large  war  vessels  hav- 
ing great  beam  relative  to  depth  such  stresses  are  almost 
always  less. 


Differences  in  pressure  in  wave  hollows  and  crests  make 
for  a  decrease  in  both  hogging  and  sagging  bending  mo- 
ments. This  decrease  is  generally  small,  being  rarely  in 
excess  of  ten  per  cent.  For  the  purpose  of  this  calculation 
it  may  safely  be  ignored. 

Inertia  of  Section  and  Determination  of 
Scantlings 
Effective  Longitudinal  Members 

WHILE  FOR  ORDINARY  MERCHANT  VE.'^SELS  thc  prOvisioUS 
of  the  Classification  Societies  definitely  fix  the 
thickness  and  location  of  the  principal  strength  members, 
many  cases  arise  where  additional  attention  may  be  given 
these  members  with  beneficial  results.  The  following  com- 
ment made  by  Professor  Hovgaard  in  "Structural  Design 
of  Warships,"  page  22,  should  be  given  careful  considera- 
tion in  this  connection: 

"In  the  calculation  of  the  moment  of  inertia  should  he 
ificluded  all  effective  longitudinal  structural  members  that 
pass  through  the  section  and  which  are  continuous  for  a 
considerable  part  of  the  length  of  the  ship — generally  at 
least  one-half  this  length,  hut  the  dettrmination  of  what 
members  ought  to  he  considered  as  ^'effective"  is  a  point 
which  calls  for  special  mention.  It  is  perhaps  the  most 
difficult  question  in  the  strength  calculation,  and  that  on 
which  opinions  are  most  at  variance" 

Intercostal  Members 

THE  PROPRIETY  of  Considering  longitudinal  members 
which  are  cut  at,  and  bracketed  to,  transverse  bulk- 
heads as  portions  of  the  vessel's  longitudinal  strength 
girder,  is  a  case  in  point,  it  being  questionable  whether 
the  riveted  connections  at  the  points  of  discontinuity  war- 
rant the  assumption  that  these  members  are  as  effective 
in  tension  as  the  shell  or  deck  plating  at  an  equal  distance 
from  the  neutral  axis. 

Distribution  of  Material 

QUOTING  from  "The  Design  and  Construction  of  Ships," 
by  Professor  J.  H.  Biles,  page  260,  Vol.  I.— "A 
girder  that  approaches  ideal  conditions  for  resisting  bend- 
ing-moment  stresses  would  be  one  in  which  as  little  ma- 
terial as  possible  were  put  in  the  webs,  and  as  much  as 
possible  of  the  material  distributed  equally  at  the  top 
and  bottom;  but  in  such  a  girder  the  shearing  stress  at 
the  neutral  axis  might  be  large,  and,  unless  the  web  of 
the  girder  were  well  stiffened,  it  might  collapse  if  too 
thin.  It  is  important  to  note  that  the  area  of  the  longi- 
tudinal parts  above  thc  strength  deck,  not  intended  to 
resist  longitudinal  stresses,  should  be  left  out  of  the  cal- 
culation." 

Support  of  Longitudinal  Members 

PROFESSOR  HovGAARD  lays  great  emphasis  upon  the  proper 
support  of  that  portion  of  the  plating  which  is  to 
be  subjected  to  great  strains,  both  tension  and  compres- 
sion, his  contention  being  that  only  such  plating  as  is 
qualified,  either  by  reason  of  great  thickness  or  by  close 
proximity  to  a  supporting  member,  can  logically  be  in- 
cluded in  the  strength  section.  For  further  information 
in  this  respect,  see  his  "Structural  Design  of  Warships,  ' 
pages  24  to  30,  inclusive. 

Weights 
Reason  for  Estimate 

FR  PURPOSES  OF  RECORD,  as  Well  as  to  form  a  basis  for 
changes  or  for  further  investigation,  estimates  of 
weight  should  be  made  at  this  point.   The  detail  develop- 
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ment  of  the  design  may  later  render  these  estimates 
slightly  inaccurate,  but  frequently  they  will  represent  the 
ship  with  fair  accuracy  as  actually  constructed. 

Character  of  Estimate 

THE  WEIGHT  ESTIMATE  should  be  in  sufficient  detail  to 
assure  accuracy  within  a  small  per  cent.  This  is  most 
readily  accomplished  by  separately  estimating  the  weights 
of  many  small  groups,  particularly  in  the  case  of  a  large 
weight  division  such  as  hull,  which  is  composed  of  numer- 
ous small  items  well  distributed  in  both  the  fore-and-aft 
and  vertical  directions.  This  is  because  in  making  a  large 
number  of  approximations  the  errors  made  in  the  cases 
of  the  individual  groups  tend  to  offset  each  other,  so  that 
while  the  group  allowances  may  not  be  particularly  accu- 
rate, the  summation  of  these  allowances  is  almost  always 
so.  The  same  reasoning  applies  to  the  allowances  for 
vertical  and  longitudinal  moments. 

In  weight  estimating  of  the  type  under  discussion  it  is 
the  structural  and  fittings  groups  which  present  the  great- 
est difficulty.  As  previously  noted,  the  fittings  account  for 
but  a  small  amount  of  the  total  weight  of  the  ship  and 
may  safely  be  cared  for  by  a  percentage  allowance.  For 
the  large  structural  groups  making  up  the  hull  the  use  of 
weights  previously  estimated  for  a  type  ship  is  advocated 
as  the  basis  for  the  derivation  of  weights  for  a  proposed 
vessel.  Due  allowance  being  made  for  changes  in  scant- 
ling and  for  the  differences  in  dimensions,  coefficients, 
etc.,  between  the  ships,  the  weights  for  the  new  ship  may 
be  derived  from  those  of  the  old  by  direct  proportion 
based  on  the  ratio  of  the  corresponding  dimensions.  Used 
with  care  and  judgment,  this  method  is  capable  of  pro- 
ducing very  accurate  results. 

When  time  is  limited,  the  large  concentrated  weights 
should  receive  first  and  greatest  attention,  because  these 
weights  exercise  a  very  important  influence  upon  the  posi- 
tion of  the  center  of  gravity  of  the  ship  as  a  whole. 
Groups  accounting  for  but  a  small  weight,  particularly  if 
the  component  parts  are  well  distributed  over  the  ship, 
as  in  the  case  of  air-ports,  doors,  hatches,  etc.,  may  wisely 
be  allowed  for  on  a  percentage  basis. 

Necessity  for  Margin 

DURING  THE  DETAILED  DEVELOPMENT  :)f  a  design  the  ad- 
dition of  weight  which  could  not  be  definitely  fore- 
seen in  the  preliminary  stages  is  almost  certain.  Hence 
provision  (usually  termed  "margin")  must  be  made  for 
this  contingency  in  the  weight  allowances.  Some  de- 
signers make  a  practice  of  concealing  such  weight  allow- 
ance in  the  various  groups  throughout  the  ship.  Under 
some  circumstances  this  may  be  excusable,  but  it  is  not 
considered  good  practice.  It  will  in  the  end  give  equally 
good  results,  and  promote  confidence  in  the  calculations 
themselves,  if  a  reasonable  margin  be  provided  under  its 
proper  name  and  its  existence  and  purpose  be  recog- 
nized. 

Allowable  Margin 

THE  DESIRABLE  AMOUNT  OF  MARGIN  is  dependent  pri- 
marily upon  the  character  of  the  design  and,  to  a 
lesser  extent,  on  the  attitude  of  those  who  later  develop 
it  in  its  details.  One  and  a  half  to  two  per  cent  of  the 
designed  displacement  is  considered  a  fair  allowance.  If, 
however,  the  type  of  ship  under  consideration  is  unfamiliar 
and  the  characteristics  subject  to  modification  and  ampli- 
fication during  design,  three  or  four  per  cent  might  per- 
haps not  be  too  low. 


The  actual  size  of  the  ship  is  also  a  factor.  A  margin 
of  30  tons  in  a  1200-ton  yacht  (2}^  per  cent  of  the  dis* 
placement)  might  cause  little  comment.  Two  and  a  half 
per  cent  in  a  40,000-ton  battle  ship  or  liner  (1,100  tons) 
might  easily  meet  with  protest,  the  actual  weight,  in  spite 
of  the  percentage  involved,  seeming  very  large. 

Margin  for  Merchant  Ships 

AT  FIRST  SIGHT  the  foregoing  might  not  seem  to  apply 
with  particular  force  in  the  case  of  merchant  ship 
design.  For  instance,  in  dealing  with  cargo  carriers  it 
would  seem  a  simple  matter  to  reduce  the  designed  use- 
ful load  or  dead-weight  capacity  if  the  weight  of  the  hull 
structure  or  machinery  over-ran  the  preliminary  allow- 
ance. This  is  merely  a  practical  way  of  handling  the 
proposition  in  case  such  a  condition  actually  arises.  As 
a  matter  of  fact,  several  inches  of  draft  are  generally 
allowed  between  the  maximum  allowable  draft,  or  Plim- 
soll  mark,  and  the  draft  at  which  a  vessel  is  intended 
to  carry  her  designed  load. 

Before  leaving  the  question  of  margin  it  should  be 
recognized  that,  although  the  effect  produced  by  too  great 
an  allowance  of  margin  is  less  unpleasant  than  when  too 
little  has  been  allowed,  from  a  technical  standpoint  one 
error  is  as  serious  as  the  other. 

Stability 

Character  of  Investigation 

IF  GOOD  JUDGMENT  is  uscd  in  fixing  the  proportions  of 
the  ship,  the  question  of  proper  stabiHty  need  not  at  this 
point  be  carried  beyond  the  final  calculation  of  the  value 
of  the  metacentric  height  for  the  several  conditions  of 
loading.  If,  however,  the  design  in  hand  involves  certain 
features  which  mark  it  as  an  exception  to  the  general 
type  of  vessel,  curves  of  statical  stability  should  be  de- 
rived before  going  further. 

Free  Surface 

IT  IS  PERHAPS  UNNECESSARY  to  mention  the  effect  of  free 
oil  or  water  upon  the  value  of  the  metacentric  height. 
This  subject  has  been  given  careful  attention  in  recent 
years.  It  is  only  mentioned  here  in  order  to  invite  atten- 
tion to  the  fact  that  if  properly  handled  this  characteristic 
of  free  liquid  may  be  turned  to  the  advantage  of  the  de- 
signer, the  important  consideration  being  that  its  presence 
be  recognized  and  definitely  allowed  for. 

Power 

CURVES  OF  EFFECTIVE  HORSEPOWER  covcriug  the  requisite 
range  of  speed  and  plotted  for  the  several  displace- 
ments desired,  should  be  prepared.  If  the  results  of  actual 
model  basin  experiments  are  available  these  arc  to  be 
preferred;  if  this  is  not  the  case,  curves  based  upon  any 
method  which  satisfactorily  takes  account  of  all  the  factors 
involved  will  serve  the  purpose. 

Appendages 

THE  DESIGN  OF  THE  MACHINERY  is  based  upou  the  power 
to  be  delivered  by  the  propeller.  The  power  usually 
obtained  from  the  model  basin  is  the  so-called  "bare  hulF' 
effective  horsepower.  In  order  to  obtain  the  data  re- 
quired for  the  propeller  design  with  this  as  a  basis,  the 
character  and  effect  of  appendages  should  be  known  as 
accurately  as  may  be.  This  information  is  somewhat 
difficult  to  furnish,  inasmuch  as  the  field  has  not  been 
completely  covered  by  experiment  and  the  data  quoted  by 
different  authorities  is  somewhat  at  variance. 

The  following  excerpts  will,  however,  give  an  idea  of 
the  attitude  of  the  foremost  authorities  on  this  subject. 
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Rudders  for  Single  Screw  Cargo  Vessels 

SINGLE  SCREW  MERCHANT  SHIPS  fitted  with  rudder 
r  and  small  shaft  bossings  only,  Admiral  Taylor  in 
"Speed  and  Power  of  Ships,"  page  123,  writes:  "For 
such  a  vessel  the  appendage  resistance  would  seldom  be 
as  much  as  4  or  5  per  cent  of  the  bare  hull  resistance." 

Relative  to  the  same  subject,  Mr.  Baker  in  "Ship  Form 
Resistance  and  Screw  Propulsion,"  pages  125  and  126^ 
writes:  "The  resistance  of  an  ordinary  unbalanced  rud- 
der, if  properly  tapered  at  its  after-edge  so  that  no  eddy- 
making  takes  place,  can  be  estimated  from  its  total  area, 
regarding  the  resistance  as  being  solely  due  to  sldn  fric- 
tion." He  states  further:  "For  many  forms  this  resist- 
ance may  be  neglected,  as  the  rudder  area  is  small  and 
the  forward  velocity  of  the  wake  water  is  very  consider- 
able. This  is  particularly  the  case  in  vessels  with  very 
full  after-lines,  as  incipient  eddy-making  is  very  probably 
present  near  the  rudder  post." 

Struts  for  Twin  Screw  Cargo  Vessels 

f-lOR  TWIN  SCREW  MERCHANT  SHIPS  fitted  with  StrutS  of 

r  tlie  usual  type.  Admiral  Taylor,  on  page  124  of  the 
publication  previously  referred  to,  gives  a  formula  for 
figuring  strut  resistance.  This  formula  takes  especial  ac- 
count of  the  shape  of  the  cross  section  used. 

On  page  124  of  Mr.  Baker's  work  referred  to  above,  he 
gives  a  formula  based  on  the  wetted  surface  of  the  struts, 
it  being  assumed  that  the  fore  edge  will  be  of  the  usual 
blunt  shape  and  the  after  edge  given  a  taper  of  not  greater 
than  15  degrees  so  as  to  avoid  eddy-making  due  to  forin. 
He  assumes  further,  that  the  plane  of  the  strut  arm  \$ 
placed  in  the  line  of  flow  of  the  stream  lines.  He  con- 
cludes: "On  an  average  this  (the  resistance  of  struts) 
amounts  to  2  per  cent  of  the  whole  resistance  of  a  slow- 
running  twin  screw  ship." 

Spectacle  Frames  or  Shaft  Bossing 

IT  IS  QUITE  CUSTOMARY  in  merchant  practice  to  fit  spec- 
tacle frames  or  shaft  bossing  instead  of  struts.  Ad- 
miral Taylor  states  that  these  appendages,  if  well  formed, 
offer  less  resistance  than  thick  struts  with  the  bare  shafts, 
but  that  in  many  instances  wide,  reasonably  thin  stru  s 
would  offer  less  resistance  than  shaft  bosses. 

Mr.  Baker,  writing  of  shaft  bossing,  emphasizes  the 
necessity  of  locating  the  webs  of  same  at  a  proper  angle 
relative  to  the  horizontal.  On  page  125  of  his  "Ship  Form, 
Resistance  and  Screw  Propulsion,"  he  writes  in  part: 
**It  seems  better  in  the  present  state  of  our  knowledge  to 
work,  even  with  outward  turning  propellers,  webs  inclined 
at  an  angle  of  at  least  22^  degrees,  but  not  exceeding  45 
degrees."  On  this  same  page  Baker  states  that  with  the 
angle  of  the  boss  web  at  from  225^**  to  45*  to  the  hori- 
zontal, the  per  cent  increase  over  the  bare  hull  resistance 
due  to  this  cause  is  from  2.6  to  4. 

Bilge  Keels 

FOR  THE  SLOW  MERCHANT  TYPE  OF  VESSEL  there  remains 
but  one  other  important  form  of  appendage  resist- 
ance, namely,  bilge  keels.  This  form  of  appendage,  if 
properly  placed,  that  is,  with  the  plane  following  the  line 
of  flow  of  the  water  over  the  ship's  hull,  will  increase  the 
bare  hull  resistance  only  by  an  amount  equal  to  the  added 
skin  friction.  This  statement  is  based  upon  the  conclu- 
sions reached  by  several  authorities.  Perhaps  the  most 
satisfactory  work  has  been  done  by  Prof.  C.  H.  Peabody. 
in  a  paper  read  before  the  American  Society  of  Naval 
Architects  and  Marine  Engineers,  December,  1913,  he 


writes:  "As  a  conservative  conclusion  from  the  results 
obtained,  the  author  suggests  that,  for  a  speed  length  ratio 
of  .7  or  less  the  resistance  of  normal  bilge  keels  may  be 
computed  from  friction  only.  At  larger  speed  length 
ratios  the  resistance  of  bilge  keels  may  be  half  again  as 
much  as  that  computed  from  friction  only." 

Appendage  Resistance  and  Propeller  Design 

ADMIRAL  Dyson,  in  "Screw  Propellers  for  Hydraulic 
and  Aerial  Propulsion,"  pages  26  to  30,  inclusive, 
discusses  the  whole  question  of  appendage  resistance  in 
the  light  of  its  direct  bearing  upon  propeller  design  as 
treated  in  that  work.  In  this  connection  he  gives  figures 
relative  to  the  appendage  resistance  of  docking  keels  on 
heavy  war  vessels  as  well  as  similar  figures  for  strut, 
shaft,  and  scoop  resistance  in  light  high-speed  vessels. 

Propulsive  Coefficient 

IN  ORDER  to  arrive  at  a  figure  for  shaft  or  indicated  horse- 
power it  is  necessary  to  know  what  value  of  propul- 
sive coefficient  may  be  reasonably  anticipated  in  a  given 
case.  This  value  is,  however,  dependent  to  such  a  great 
extent  upon  the  after-body  characteristics  of  the  indi- 
vidual vessel  that  any  attempt  to  here  define  the  range 
covered  in  practice  is  believed  inadvisable.  Propeller  tip 
clearance  and  shaft  angle,  location  and  character  of  strut 
arms  or  shaft  bossing,  the  lines  of  the  after-body  as  affect- 
ing the  character  of  the  wake,  all  considerations  bearing 
upon  hull  efficiency,  are  factors  which  together  with  en- 
gine efficiency  and  screw  efficiency  in  open  water,  directly 
affect  the  value  of  the  propulsive  coefficient. 

SIXTH  DIVISION 
Freeboard 
Origin  of  Freeboard  Regulation 

DUE  TO  THE  TENDENCY  of  some  owners  to  overload  their 
vessels  for  obvious  reasons,  it  was  found  necessary 
to  pass  laws,  based  upon  wide  experience,  limiting  such 
loading.  The  most  notable  of  these  laws  are  those  of 
Great  Britain,  issued  as  "Instructions  to  Surveyors"  by 
the  British  Board  of  Trade,  which  instructions  establish 
what  is  known  as  the  Plimsoll  Mark,  or  deep  load  line. 
(Named  for  Mr.  Samuel  Plimsoll,  who  was  active  in  hav- 
ing legislation  passed  in  1875  for  the  purpose  of  preventing 
overloading  of  vessels.)  These  laws  apply  generally  to 
cargo-carrying  vessels,  since  in  passenger  vessels  over- 
loading is  more  or  less  controlled  by  limited  accommoda- 
tions and  may  be  also  controlled  by  limiting  the  number 
of  passengers  to  be  carried. 

Object  of  Rules 

THE  OBJECT  of  the  freeboard  rules  is  to  protect  the  per- 
sonnel of  the  ship  and  also  the  insurance  companies 
by  establishing  a  safe  load  line  beyond  which  it  would  be 
considered  dangerous  to  load. 

Freeboard  Defined 

BY  "freeboard"  is  meant  the  height  of  the  side  of  the 
vessel  above  the  load  water-line,  at  the  mid-length, 
to  the  top  of  the  deck  plate  or  plank,  at  the  inside  of  the 
waterway,  projected  on  to  the  side  plating.  This  repre- 
sents in  standard  flush  deck  vessels  without  deck  erec- 
tions— i.  e.,  vessels  of  a  given  depth  to  length  ratio — a 
certain  percentage  of  the  displacement,  which  remains  un- 
submerged,  thus  providing  the  reserve  of  buoyancy  con- 
sidered necessary  for  safety.  This  percentage  varies  with 
the  size  of  the  vessel. 
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Factors  Affecting  Freeboard 

THE  FREEBOARDS  of  various  typcs  of  vcsscls  vary  also  in 
accordance  with  the  strength  of  the  vessel  as  a 
girder;  as,  for  instance,  a  full  scantling  vessel  with  the 
main  or  weather  deck  forming  the  main  upper  strength 
member  could  sail  with  a  smaller  freeboard  measured 
below  the  weather  deck  than  could  the  spar  decked  type 
of  vessel  whose  main  upper  strength  member  is  usually 
the  deck  below  the  weather  deck. 

The  question  of  beam  does  not  bear  directly  in  the 
determination  of  freeboard  except  in  deducing  the  coeffi- 
cient of  fineness  hereinafter  described,  it  being  understood 
that  the  beam  of  a  vessel  should  bear  such  relation  to  the 
other  dimensions  as  to  provide  a  sufficient  metacentric 
height  to  insure  seaworthiness  in  all  reasonable  conditions 
of  loading. 

Basis  for  Freeboard  Values 

THE  VALUES  OF  FREEBOARD  are  based  primarily  on  per- 
centages of  displacement,  and  tables  have  been  de- 
veloped for  standard  vessels  of  various  types  in  which  the 
freeboards  are  expressed  for  convenience  in  linear  dimen- 
sions. 

The  Coefficient  of  Fineness 

THESE  FREEBOARDS  Vary  within  comparatively  small  limits 
for  vessels  of  relative  fullness  of  form,  the  fuller 
vessels  being  assigned  greater  freeboards  than  those  of 
finer  lines  having  similar  depths  and  lengths,  thus  adher- 
ing to  the  theory  of  percentage  of  displacement  of  reserve 
buoyancy.  The  relative  fullness  of  form  is  derived  by 
dividing  the  under  deck  tonnage  (i.  e.,  the  internal  volume 
of  the  hull  to  the  top  of  floors  and  inside  of  frames  be- 
low the  upper  deck)  in  cubic  feet  by  the  product  of  the 
length,  breadth  and  depth  of  hold  to  top  of  floors.  This 
result  is  called  the  "coefficient  of  fineness"  and,  although 
not  the  exact  ratio  of  the  actual  hull  lines  to  the  envelop- 
in  parallelogram,  it  produces  a  correct  index  to  the  ves- 
sel's relative  fullness  of  form.  As  any  deviation  from 
standard  depth  of  floor  or  frame  would  affect  the  coeffi- 
cient, correction  must  be  made  for  such  variations  as  deep 
double  bottoms  or  ballast  tanks  not  ordinarily  included 
in  the  under  deck  tonnage.  From  the  "coefficient  of  fine- 
ness" thus  found,  the  corresponding  basic  freeboard  is 
assigned,  although  the  freeboard  is  increased  or  decreased, 
as  the  case  may  be,  by  any  deviation  from  the  standard 
proportions  of  a  flush  deck  vessel. 

Variation  from  the  Standard 

IN  CASES  where  vessels  are  of  greater  or  lesser  length 
than  standard,  for  a  given  depth  the  freeboard  is  in- 
creased or  diminished  respectively.  Deviations  from  stand- 
ard sheer  or  camber  produce  corrections  to  compensate 
therefor,  as  does  also  extra  thickness  of  deck  plating. 

Correction  for  Closed-in  Deck  Erections 

THE  LARGEST  and  most  important  correction  to  the  basic 
freeboard  is  that  for  closed-in  seaworthy  deck  erec- 
tions. This  correction  is  based  upon  percentage  of  length 
covered  upon  which  reduction  in  freeboard  is  permitted 
until,  at  a  maximum,  when  the  entire  deck  is  covered,  it 
becomes  a  spar  decked  vessel  and  is  figured  as  such,  the 
freeboard  being  measured  below  the  spar  deck  at  side. 
The  basic  freeboard  thus  corrected  represents  the  winter 
load  line  and  a  reduction  is  permitted  for  summer  sailing 
with  a  further  reduction  for  fine  season  in  the  Indian 
Ocean,  while  additional  freeboard  below  the  winter  line 


is  required  for  winter  sailing  in  the  North  Atlantic  for 
vessels  under  330  feet  length. 

PlimsoU  Mark 

THE  Plimsoll  mark  or  center  of  disc  is  placed  amidship 
at  the  summer  deep  load  line  with  the  other  marks 
above  or  below  the  center  of  disc,  as  the  case  may  be. 

Work  of  the  Committee  on  Load  Line 

IN  1916  the  Report  of  the  Committee  appointed  by  the 
Board  of  Trade  to  advise  on  the  load  lines  of  mer- 
chant ships  was  published.  These  reports  aim  to  revise 
and  improve  the  present  freeboard  rules  and  recommend 
that  efforts  be  made  to  have  them  adopted  internationally 
through  an  international  conference  on  load  lines,  which 
up  to  this  time  has  been  impracticable  due  to  the  dis- 
turbed condition  of  international  affairs.  The  report  re- 
duces the  freeboards  slightly,  but  dwells  pointedly  on  ques- 
tions of  strength  and  watertightness  above  decks. 

The  freeboard  of  passenger  vessels  was  thoroughly  in- 
vestigated by  an  international  congress  which  met  in 
London  subsequently  to  the  sinking  of  the  S.  S.  Titanic 
through  collision  with  an  iceberg  in  1912. 

The  result  of  the  findings  of  this  congress  was  to  point 
out  the  necessity  for  complete  watertight  divisions  ex- 
tending above  the  waterline  at  frequent  intervals  to  a 
complete  watertight  deck,  in  order  to  preserve  the  water- 
tightness  of  compartments  adjacent  to  those  which  might 
be  bilged,  the  bulkheads  to  be  so  placed  as  to  permit  of  a 
sufficient  reserve  of  buoyancy,  even  though  the  vessel 
might  be  materially  out  of  trim  due  to  injury,  and  to  per- 
mit only  the  injured  compartments  to  be  flooded.  The 
recommendations  of  this  congress  on  safety  of  ships,  al- 
though of  undoubted  value  from  a  standpoint  of  safety 
and  being  thoroughly  practicable,  have  unfortunately  not 
been  adopted  by  some  of  the  larger  nations  as  a  part  of 
their  maritime  law.  This  failure  may  be  due,  to  some 
extent,  to  the  fact  that  in  compliance  with  the  structural 
requirements  the  cost  of  construction  is  increased. 

References:  Instruction  to  Surveyors — Load  Line.  Ed. 
1909,  issued  by  British  Board  of  Trade,  •  Marine  Depart- 
ment. 

Report  of  Committee  appointed  by  the  British  Board 
of  Trade  to  Advise  on  the  Load  Lines  of  Merchant  Ships. 
1916. 

Tonnage 

IN  THE  DESIGN  OF  A  VESSEL  for  usc  in  commcrcc,  whether 
for  the  carrying  of  cargo,  passengers,  or  both,  the  ques- 
tion of  the  application  of  tonnage  laws  arises  and  must  be 
given  careful  consideration. 

Tonnage  is  an  important  feature  which  affects  the  earn- 
ing power  of  a  vessel  on  account  of  forming  the  basis 
upon  which  dues  and  tolls  are  charged. 

Not  of  Importance  in  the  Design  of  Naval  Auxiliaries 

WHEN  PREPARING  DESIGNS  for  uaval  auxiliaries,  little 
thought  is  given  these  matters,  the  reason  being  at 
once  apparent,  since  an  attempt  to  secure  the  minimum 
tonnage  upon  which  dues  and  tolls  are  paid,  would  un- 
doubtedly act  in  many  cases  to  impair  the  efficiency  of 
the  vessel  in  its  particular  use  and  duties.  Unlike  other 
uses  of  the  term  **ton."  which  ordinarily  express  weight — 
as,  for  instance,  the  displacement  ton  or  deadweight  ton — 
the  ton,  as  applied  in  tonnage  admeasurement,  represents 
capacity  or  volume  and  is  expressed  in  units  of  100  cubic 
feet  each. 
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Methods  of  Admeasurement 
•yHERE  ARE  VARIOUS  METHODS  of  admcasuring  vessels;  i.e., 
*  under  the  National  Statutes  of  the  several  countries 
and  the  special  rules  under  which  vessels  are  measured 
for  passage  through  the  Suez  and  Panama  canals,  re- 
spectively. Although  there  are  marked  differences  in 
these  several  rules,  they  are  all  based  primarily  upon  the 
Moorsom  system  of  admeasurement,  which  was  advocated 
by  an  Englishman  of  that  name  and,  after  protracted  de- 
bate in  maritime  circles,  was  finally  adopted  as  the  basis 
for  the  British  system  of  measuring  vessels. 

The  Object  of  Tonnage  Measurement 

IN  MEASURING  THE  TONNAGE  OF  A  VESSEL,  it  is  the  aim  tO 
ascertain  and  express  the  relative  earning  power  there- 
of. The  register  tonnages  of  the  United  States  and  Great 
Britain,  which  are  very  nearly  similar,  are  arrived  at 
about  as  follows: 

Under  Deck  Tonnage 

FIRST  THE  UNDER  DECK  VOLUME  is  computcd  from  the  top 
of  floors  or  double  bottom  (which  is  exempted)  and 
the  inside  of  ordinary  frames  (not  deep  frames)  to  the 
under  side  of  the  tonnage  deck,  which  is,  in  vessels  hav- 
ing two  or  more  decks,  the  second  complete  deck  from 
below.  This  figure  is  known  as  the  under  deck  tonnage. 
Ballast  tanks  other  than  double  bottoms,  which  are  not 
available  for  cargo  stores  or  fuel,  are  exempted  by  the 
United  States  rules. 

'Tween  Deck  Tonnage 

NEXT  THE  VOLUME  of  the  space  between  the  tonnage 
deck  and  weather  or  uppermost  complete  deck  is 
computed  to  the  inside  of  frames,  this  figure  being  known 
as  the  'tween  deck  tonnage.  After  which  the  volume  of 
enclosures  above  the  weather  deck  is  computed,  certain 
exemptions  being  allowed  for  passenger  spaces  in  the 
upper  tier,  galleys,  latrines,  fidleys,  wheelhouses,  open  deck 
houses,  etc. 

Gross  Tonnage 

THE  ABOVE  FIGURES,  when  added  together,  produce  what 
is  known  as  the  "Gross  Tonnage,"  but  it  is  clear 
that  this  figure  does  not  represent  the  earning  capacity 
of  the  vessel,  since  no  consideration  has  been  given  to 
the  volume  of  space  occupied  by  machinery,  fuel,  crew, 
navigational  instruments,  or  necessary  ship's  stores.  The 
volume  of  these  latter  spaces  depend  to  a  great  extent 
upon  the  speed  and  length  of  voyage  for  which  the  vessel 
is  designed  and  under  which  conditions  it  is  expected  to 
operate  most  efficiently  and  economically. 

Deductions 

IT  THEREFORE  BECX)MES  NECESSARY,  in  order  to  cxpress  the 
true  earning  capacity  or  ability  to  carry  cargo,  to  de- 
duct such  spaces  as  are  not  adapted  to  the  carrying  of 
cargo.  The  deductible  spaces  first  to  be  considered  are 
those  other  than  for  propelling  machinery  and  fuel,  which 
deductions  apply  in  all  cases,  both  of  sailing  vessels  and 
those  otherwise  propelled.  Such  spaces,  in  order  to  be- 
come deductible,  must  first  have  formed  part  of  the  gross 
tonnage.  The  spaces  forming  such  miscellaneous  deduc- 
tions comprise  those  occupied  as  berthing  spaces  by  offi- 
cers and  crew,  galleys,  bakeries,  latrines,  washrooms,  engi- 
neer's office,  wireless  rooms,  hospital  spaces,  dispensaries, 
master's  quarters,  and  spaces  for  steering  gear,  anchor 
gear,  chain  lockers,  lamp-room,  boatswain's  stores,  chart 
stowage,  donkey  engine,  sail-room,  etc.,  provided  they 


were  not  previously  exempted.  Subsequently  the  deduc- 
tions for  propelling  power  are  ascertained,  being  based  on 
the  proportion  that  the  sum  of  the  actual  volumes  of  the 
engine-room  and  other  spaces  assigned  to  propelling  ma- 
chinery, bears  to  the  gross  tonnage  of  the  vessel. 

Deductions  for  Machinery  Spaces 

IN  ORDER  TO  PROVIDE  the  uccessary  deduction  for  fuel  spaces 
(in  screw  steamers),  a  total  deduction  of  32  per  cent 
of  the  gross  tonnage  is  permitted  for  propelling  power, 
provided  the  actual  volume  of  the  propelling  machinery 
spaces  lies  between  13  and  20  per  cent  of  the  gross  figure. 
When  the  volume  of  the  actual  machinery  is  less  than 
13  or  more  than  20  per  cent  the  total  volume  of  these 
spaces,  plus  75  per  cent  thereof  for  fuel,  is  permitted  as 
the  deduction.  In  the  case  of  paddle  vessels,  the  allow- 
ances are  slightly  different  from  those  applied  to  screw 
steamers. 

Net  Tonnage 

THE  DEDUCTION  from  the  gross  figure  of  the  volumes  of 
the  miscellaneous  spaces  above  enumerated  and  the 
propelling  power  allowance  produces  what  is  known  as  the 
"Net  Register  Tonnage,"  upon  which  dues  and  tolls  are 
collected  during  the  life  and  operation  of  the  vessel. 

Suez  Rules 

ADMEASUREMENT  in  accordancc  with  the  Suez  rules  pro- 
duces a  net  tonnage  usually  in  excess  of  that  resulting 
from  admeasurement  under  the  statutes.  This  is  due 
to  the  fact  that  miscellaneous  deductions  are  limited  to  5 
per  cent  gross,  and  propelling  power  deductions  to  50  per 
cent  gross,  while  exemptions  are  at  the  same  time  less  lib- 
eral than  those  permitted  under  national  certificates. 

Panama  Rules 

THE  Panama  rules  are  somewhat  more  liberal  than  the 
Suez  rules;  however,  it  is  not  to  be  considered  un- 
likely that  some  revision  of  the  Suez  rules  may  appear 
when  international  affairs  become  sufficiently  stabilized  to 
warrant  adjustment  to  suit  new  conditions. 

It  will  be  observed  from  the  facts  presented  that  it  is 
sometimes  possible  to  make  a  considerable  saving  in  net 
tonnage  by  laying  out  machinery  spaces,  ballast  tanks,  etc., 
so  as  to  obtain  the  most  advantageous  deductions,  particu- 
larly when  the  machinery  spaces  are  close  to  13  per  cent 
of  the  gross.  It  is  accordingly  advantageous  to  make 
approximate  tonnage  calculations  before  the  plans  are 
completed. 
References : 

Measurement  of  Vessels,  3d  Ed.,  Jan.  3,  1919.  Bureau 
of  Navigation  Dept.  Commerce. 

Instructions  Relating  to  the  Measurement  of  Ships,  1913, 
issued  by  the  Board  of  Trade— British. 

Rules  for  the  Measurement  of  Vessels  for  the  Panama 
Canal. — Proclamation  of  the  President  of  the  United  States, 
Aug.  24,  1912. 

Suez  Maritime  Canal.— Universal  Company  Rules  of 
Navigation,  Jan.  1913,  Ed. 

Watertight  Subdivision  of  Ships  and  Stability  of 
Ships  in  the  Damaged  Condition 

Value  of  Transverse  Subdivision 

AT  AN  EARLY  PERIOD  in  the  design  of  a  ship  it  is  desir- 
able to  know  at  what  points  transverse  watertight 
bulkheads  must  be  placed  in  order  to  give  the  degree  of 
safety  desired.   Until  the  number  of  these  watertight  bulk- 
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heads  and  the  approximate  positions  in  which  they  must 
be  placed  are  known  the  preliminary  general  arrangement 
plans  of  the  vessel  cannot  be  satisfactorily  made. 

At  all  times  watertight  transverse  bulkheads  properly 
spaced  protect  a  ship  against  sinking  in  case  of  collisions 
with  other  vessels  or  of  running  upon  rocks.  In  time  ot 
war  they  afford  the  same  protection  against  sinking  due 
to  damage  by  torpedoes,  mines,  or  gunfire.  The  recent 
war  has  shown  that,  when  a  belligerent  needs  ocean 
transportation  to  reach  the  field  of  operations,  practically 
its  entire  merchant  marine  will  be  utilized  for  the  trans- 
portation of  troops  and  supplies.  Every  merchant  vessel, 
therefore,  should  be  regarded  as  a  possible  member  of  a 
nation's  fighting  forces.  With  this  possible  war-time  duty 
in  mind,  the  designer  of  a  ship  should  provide  in  his  de- 
sign for  as  many  transverse  watertight  bulkheads  as  will 
neither  unduly  increase  the  first  cost  of  the  vessel  nor 
interfere  with  its  economical  operation  as  a  cargo  or  pas- 
senger carrier  in  time,  of  peace. 

General  Methods  for  Locating  Transverse  Bulkheads 

THE  PROPER  SPACING  of  watertight  transverse  bulkheads 
results  from  a  study  of  the  effect  of  flooding  on  both 
trim,  or  longitudinal  stability,  and  on  metacentric  height 
or  transverse  stability;  but  since,  if  bulkheads  are  properly 
spaced  according  to  the  requirements  of  longitudinal  trim, 
they  usually  come  within  the  requirements  of  transverse 
stability,  it  is  found  best  to  locate  them  entirely  from 
the  standpoint  of  longitudinal  trim  and  then  determine 
the  greatest  loss  of  transverse  metacentric  height  which 
can  occur  due  to  flooding  any  of  the  resulting  compart- 
ments. If  the  loss  of  metacentric  height  is  found  to 
render  the  ship  unstable  the  length  of  the  compartment 
in  question  may  be  shortened. 

Rules  for  the  Safety  of  Life  at  Sea 

THE  RULES  FOR  SUBDIVISION  formulated  by  the  "Inter- 
national Conference  on  Safety  of  Life  at  Sea,"  which 
met  in  London  in  November,  1913,  are  without  doubt  the 
best  which  have  been  devised  up  to  the  present  time,  as 
most  careful  consideration  was  given  to  the  requirements 
of  the  vessel  from  a  commercial  standpoint,  as  well  as 
from  the  standpoint  of  safety. 

These  rules  are  published  in  the  "International  Con- 
vention for  the  Safety  of  Life  at  Sea,"  which  unfortu- 
nately has  not  been  ratified  by  all  the  countries  repre- 
sented at  the  conference.  They  provide  for  a  "bulkhead 
deck"  which  is  the  uppermost  continuous  deck  to  which 
all  transverse  watertight  bulkheads  are  carried,  and  a 
margin  line  which  is  drawn  parallel  to  and  3  inches  be- 
low the  upper  surface  of  the  bulkhead  deck  at  side.  They 
also  established  the  Hoodahle  length  at  any  point  of  the 
vessel.  This  is  the  maximum  percentage  of  the  length 
of  the  vessel  (having  its  center  at  the  point  in  question), 
which  can  be  flooded  under  the  definite  assumptions  set 
forth  in  the  convention  without  the  vessel  being  sub- 
merged beyond  the  margin  line.  The  bulkheads  are  then 
placed  to  subdivide  the  floodable  length  in  accordance  with 
factors  of  subdivision  given  in  the  convention,  which  vary 
with  the  length  and  service  of  the  vessel.  A  vessel  is 
commonly  referred  to  as  a  one,  two  or  three  compart- 
ment ship  in  accordance  with  the  number  of  transverse 
subdivisions  of  the  floodable  length. 

Flooding  Curves 

THE  BEST  METHOD  for  quickly  determining  locations  of 
the  transverse  bulkheads  according  to  the  above  re- 
quirements is  to  use  "Flooding  Curves";  that  is,  curves 


plotted  on  the  length  of  the  vessel  as  a  base,  with  flood- 
able  lengths  as  ordinates. 

A  method  for  constructing  flooding  curves  is  given  by 
Sir  John  Harvard  Biles  in  **The  Design  and  Construc- 
tion of  Ships,"  Volume  I,  and  various  other  methods  have 
been  proposed. 

The  least  laborious  method,  however,  for  constructing 
these  curves,  and,  in  fact,  the  only  method  which  can  be 
used  when  the  lines  of  the  ship  are  not  yet  made,  and 
only  the  principal  dimensions,  displacement,  and  general 
shape  of  the  outboard  profile  are  known,  is  that  recom- 
mended by  "The  Committee  Appointed  by  the  President 
of  the  Board  of  Trade  (British)  to  Consider  and  Report 
on  the  Subdivision  of  Merchant  Ships"  (hereinafter  called 
the  "Bulkhead  Committee"),  in  its  first  report  (dated  No- 
vember 3,  1914).  This  method  makes  use  of  a  set  of  con- 
tour curves  which  were  made  from  a  series  of  floodmg 
curves  accurately  worked  out  for  a  family  of  ship  forms 
of  the  ordinary  merchant  type.  For  other  ship  forms  of 
the  usual  seagoing  merchant  type,  the  curves  are  suf- 
ficiently accurate  for  purposes  of  preliminary  design 
Later,  after  the  lines  of  the  ship  and  its  general  arrange- 
ment plans  are  completed,  more  accurate  floodable  lengths 
may  be  calculated  and  the  subdivision  as  determined  from 
the  preliminary  curves  may  be  checked  and  modified  to 
take  care  of  the  difference  in  form  between  the  standard 
ship  and  the  ship  in  question,  according  to  rules  given  by 
the  Bulkhead  Committee  in  its  report.  The  final  modified 
curves  may  be  considered  almost  identical  with  those 
which  would  be  obtained  by  laboriously  working  out 
floodable  lengths  by  exact  stability  methods. 

The  quantities  needed  for  use  with  the  Bulkhead  Com- 
mittee's contour  curves  are  the  following; 

(a)  Block  coefficient,  which  is  the  volume  of  displace- 
ment to  molded  lines  divided  by  the  product  of  length, 
times  breadth,  times  draft. 

(b)  Freeboard  ratio,  which  is  the  freeboard  to  the  low- 
est point  of  the  margin  line  divided  by  draft  amidships  to 
top  of  keel. 

(c)  Sheer  ratio,  forward  and  aft.  The  sheer  ratio  at 
any  point  is  the  difference  between  the  height  of  the  bulk- 
head deck  at  side  at  the  point  in  question  and  at  the  lowest 
point  of  sheer,  divided  by  the  draft  amidships  to  top  of  keel. 

These  quantities  are  all  known  or  can  be  decided  upon 
before  any  lines  or  other  drawings  are  made  for  the  ship. 

While  the  rules  and  methods  proposed  by  the  Bulkhead 
Committee  will  be  satisfactory  for  ordinary  commercial 
carriers  in  time  of  peace,  more  exact  investigations  of 
the  effect  of  extensive  damage  should  be  made  for  vessels 
to  be  used  as  transports  or  for  other  special  purposes  in 
time  of  war,  and  subdivisions  provided  as  may  be  neces- 
sary. 

Effect  of  Flooding  on  Transverse  Stability 

Formula  for  Loss  of  Metacentric  Height 

WHEN  A  COMPARTMENT  is  floodcd  a  scrious  loss  of 
transverse  metacentric  height  is  likely  to  result. 
In  considering  this  question  it  is  proposed  first  to  develop 
and  study  the  equation  used  for  obtaining  the  loss  of 
metacentric  height  due  to  flooding. 

The  following  symbols  will  be  used  in  developing  this 
equation. 

WLt       Intact  waterplane  at  which  vessel  floats  before 
damage. 

WLi  Waterplane  at  which  vessel  floats  after  damage, 
d  Draft  before  damage. 
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Vi  Displacement  volume  to  IVL^  before  damage. 

KMx        Height  of  metacenter  above  base  before  damage, 
KBx        Height  of  center  of  buoyancy  above  base  before 
damage, 

BMx       Metacentric  radius  before  damage. 
Ax  Area  of  WL^  before  damage. 

Ix  Transverse  moment  of  inertia  of  WL^. 

KMt        Height  of  metacenter  above  base  after  damage. 
KBt        Height  of  center  of  buoyancy  above  base  after 
datnage. 

BJdt       Metacentric  radius  after  damage. 

Area  of  WL^  not  including  area  of  lost  por- 
tion. 

U  Transverse  moment  of  inertia  of  WLx,  not  in- 

cluding transverse  moment  of  inertia  of  the 
lost  portion. 

Vg  Displacement  volume  after  damage. 

/,  Transverse  moment  of  inertia  of  IV intact, 

that  is,  including  the  transverse  moment  of 
inertia  of  the  lost  portion. 

V  Gross  volume  of  Hooded  compartment  up  to 

WL,. 

kb  Height  above  base  of  center  of  gravity  of  net 

volume  flooded  up  to  WL^. 

a  Gross  area  of  lost  portion  of  water  plane. 

i  Gross  transverse  moment  of  inertia  of  lost  por- 

tion of  water  plane. 

pr  Volume  permeability  of  Hooded  compartment  up 

to  WLu 

pt  Area  permeability  of  lost  portion  of  water  plane, 

pi  Transverse  inertia  permeability  of  lost  portion 

of  water  plane. 
M1M3      Distance    of   metacenter   after   damage  below 

metacenter  before  damage. 
BiBg        Distance  of  center  of  buoyancy  after  damage 

aboz^e  center  of  buoyancy  before  damage, 
s  Sinkage,  or  increased  draft,  due  to  damage. 

The  eipiation  is  dez*eloped  as  follows: 


KM,  = 

KB,  +  B,M, 
/, 

(1) 

KB,  H  

V, 

(2) 

KM,  = 

KB,  4-  B,M, 
h 

(3) 

KB,  +  

(4) 

But  K, 

(5) 

since  the  weight,  i.  e.,  displacement,  of  the  ship  does  not 
change  when  it  sinks  deeper  into  the  water.  The  buoy- 
ancy of  the  flooded  portion  is  lost  and  must  be  replaced 
by  that  of  a  layer  equal  in  thickness  to  the  sinkage  of 
the  ship  and  spread  over  the  intact  portion  of  the  water 
plane.   Hence  : 

/d 

KMg  =  KB,-\   (6) 


But  U  =  h^  pii 


Hence,  KM,  =  KB,  + 


(I2  -pii) 


M,M,  =  KM,  -  KM,  = 


/  \      /  ih  —  Pxi)  \ 


(7) 
(8) 

(9) 


h  (h-pii) 

=  KBx  —  KBg  +  

Vx  Vx 

KBx  —  KBx  =  —BrB 


Then  MxMx  =  —       +  - 


(Ix  —  I.  +  pU) 


Vx 


(It  —  /J  pii 
=  —  BxBx  +  +  


=  -BxBx- 


(I2  - 


P^i 


+ 


(10) 

(11) 
(12) 

(13) 

(14) 


Vt  V, 

Equation  (14)  is  the  formula  which  gives  the  change 
in  metacentric  height.  If  it  gives  a  positive  result  there 
is  a  loss  of  metacentric  height,  and  if  the  result  is  nega- 
tive there  is  a  gain  in  metacentric  height. 

Although  in  the  ordinary  ship  WLx  is  a  little  greater 
in  area  than  WLx,  for  all  practical  purposes  their  areas 
may  be  considered  equal,  since  the  difference  in  area  is 
well  within  the  probable  error  made  in  estimating  the 
permeability  of  the  lost  portion  of  the  water  plane.  Then 
.■^d  =A,  —  P.a  (IS) 
The  sinkage,  caused  by  the  damage,  is  then 

pyrV 

A,  -  p.a  (W) 
For  practical  purposes  the  center  of  gravity  of  the  layer 
of  transferred  buoyancy  may  be  considered  at  a  point 
one-half  the  sinkage  above  WL,. 
Then 

KBx={l\XKBr)^(p.vXkb)-\-  (  p.vX(d  +  -)  )  (17) 


(^prvX(d  +  -)^ 


Vx 

Then  the  use  of  the  center  of  buoyancy  is 
BiB,  =  KB,  —  KBi  = 

(VxXKB,)-~(PrvXkb)-\-(^p.vX(d  +  -)  "j-KBx 

Vt  (18) 
or,  as  it  may  be  more  simply  expressed  by  the  principles 
of  moments, 

VxXBxBr=Pyvx(^d  —  kb+-^  (19) 
BxB^prV  x^rf  —  ^&  +  — ^ 


(20) 


Vx 


BxBt  is  always  positive,  that  is,  the  center  of  buoyancy 
always  rises,  since  kb  must  always  be  less  than  d. 

Since  the  rise  of  center  of  buoyancy  due  to  damage  is 
frequently  greater  than  the  reduction  of  metacentric  ra- 
dius the  metacentric  height  of  the  vessel  is  often  greater 
after  damage  than  before.  The  temporary  list  due  to 
the  sudden  inrush  of  water  may,  however,  cause  the  flood- 
ing of  compartments  other  than  those  immediately  af- 
fected by  the  damage  and  this  possibility  should  also  be 
investigated. 

After  having  located  the  transverse  bulkheads  accord- 
ing to  the  rules  of  the  Bulkhead  Committee  the  loss  of 
metacentric  height  should  be  investigated  by  means  of 
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the  formula  derived  in  the  foregoing  for  the  vessel  light 
as  well  as  loaded  and  in  ballast.  If  any  dangerous  stabil- 
ity condition  is  found  to  exist  the  size  of  the  compart- 
ment can  be  modified  as  necessary. 

Watertight  Decks 

A WATERTIGHT  DECK  located  in  a  compartment  below 
the  level  of  the  waterline  of  the  vessel  after  dam- 
age may  increase  or  decrease  the  safety  of  the  ship. 
If  damage  occurs  below  the  deck  and  not  above,  the  deck 
goes  below  the  damaged  waterline  of  the  ship.  There- 
fore, none  of  the  water  plane  is  lost  and  there  is  a  gain 
in  metacentric  height.  If  damage  occurred  above  the 
deck  a  loss  of  stability  might  result. 

It  therefore  may  be  stated  that  a  watertight  deck  below 
the  waterline  at  which  the  ship  will  float  after  damage 
may  be  an  element  of  danger,  and  careful  investigation 
should  be  made  before  utilizing  it  to  supplant  any  por- 
tion of  the  transverse  bulkhead  system  of  subdivision, 
but  that  it  tends  to  increase  the  safety  of  the  ship  if  it 
is  in  addition  to  the  subdivision  which  would  be  used  if 
the  watertight  deck  were  not  fitted. 

Longitudinal  Bulkheads 

LONGITUDINAL  SUBDIVISION  is  likely  to  be  a  source  of 
danger  in  case  of  damage,  due  to  the  list  which  would 
be  caused  by  unsymmetrical  flooding.  If  it  is  neces- 
sary or  advisable  to  fit  such  bulkheads  this  feature  should 
be  investigated.  The  Bulkhead  Committee  rules  provide 
that  *'  *  *  *  if  watertight  longitudinal  bulkheads  or 
inner  skins  are  fitted,  it  should  be  proved  that  the  margin 
line  will  not  be  brought  under  water  when  any  space 
bounded  by  transverse  watertight  partitions  between  the 
outer  skin  and  the  inner  skin,  or  longitudinal  bulkhead 
on  one  side,  is  flooded  for  a  length  equal  to  the  floodable 
length  of  the  vessel  in  that  region  as  determined  for  trans- 
verse subdivision  only." 

Special  Requirements 

THE  FOREGOING  considers  the  subdivision  of  ships  from 
a  theoretical  standpoint  only.  The  requirements  for 
location  of  collision,  after  peak  and  other  bulkheads 
as  laid  down  by  the  laws  of  the  country  in  which  the  ves- 
sel is  registered  and  by  the  classification  rules  to  which 
the  vessel  is  to  be  built,  must  of  course  be  observed. 

Checking 

IT  WOULD  AT  FIRST  THOUGHT  Seem  unnecessary  to  make 
and  comment  on  this  subject.  It  has  been,  however, 
the  effort  to  make  the  present  discussion  as  practical 
as  possible.  Accordingly,  as  the  results  of  the  investiga- 
tion herein  described  are  to  serve  as  the  basis  for  the 
detail  work  of  development  their  accuracy  is  of  the  first 
importance.  Further,  the  work  of  checking,  provided  the 
results  are  ta'oulated  in  a  clear  and  logical  manner,  should 
not  be  in  any  sense  a  laborious  operation.  It  should  con- 
sist primarily  of  com.paring  the  requirements  laid  down 
with  the  results  realized,  and  secondarily  of  examining 
these  results  in  the  light  of  results  attained  in  previous 
designs,  and  accounting  in  a  satisfactory  manner  for  any 
diflferences  discovered.  Such  a  check  carried  out  with 
conscientiousness  and  good  judgment  will  serve  to  dis- 
cover the  majority  of  inaccuracies  likely  to  occur. 

History  of  Design 

Fw  DESIGNS  are  undertaken  and  carried  to  a  satisfactory 
conclusion  in  which  some  new  problems  of  a  more 
or   less   important  nature  have  not  been  encountered 


and  solved.  In  order  to  make  such  material  available  for 
future  use  it  is  essential  that  it  should  be  made  a  matter 
of  careful  record.  Frequently  it  is  impossible  to  cover  it 
satisfactorily  upon  an  ordinary  standard  form.  For  this 
reason  it  is  considered  desirable  to  prepare  a  history  in 
such  form  as  to  provide  for  detailed  descriptions  of  such 
special  investigations,  with  the  reasons  therefor,  in  addi- 
tion to  the  usual  tabular  statement  of  results.  Such  com- 
plete records  are  always  of  value  as  reference  material 
in  connection  with  future  designs  and  frequently  serve 
to  clear  up  obscure  points  arising  in  connection  with  the 
vessel's  performance  in  service. 

Example  of  Ship  Design 

THE  FOLLOWING  ILLUSTRATION  of  the  manner  of  carrying 
out  the  steps  herein  described  is  taken  largely  from 
the  records  covering  the  actual  basic  design  of  a 
vessel  now  in  service. 

FIRST  DIVISION 

Displacement  and  Length  Requirements  Laid  Down  for 
an  Oil  Tanker 

Capacity,  7500  tons  cargo  oil,  plus  750  tons  of  miscella- 
neous cargo. 

Two-deck  steel  vessel  having  forecastle,  bridges  and  poofi. 
F'itted  with  double  bottom  under  machiner>'  and  in  special 
cargo  holds. 

Ballast  tanks  suitable  for  steaming  in  light  condition. 

Maximum  draft  not  to  exceed  28  feet. 

Machinery  located  aft  as  far  as  possible. 

Boilers  oil  burning. 

Engines,  twin  screw,  reciprocating. 

Maintained  sea  speed,  14  knots. 

Endurance,  8000  miles  at  10  knots,  carrying  full  amount 

of  cargo  oil. 
Cost  limited  to  a  given  figure. 

Miscellaneous  requirements  as  to  capacity  and  character 
of  spare  hold  spaces,  etc. 

Cost 

FIGURES  AVAILABLE  indicated  that  from  14,000  to  14,500 
tons  displacement  was  about  the  largest  size  ship 
of  the  desired  type  which  could  be  built  within  the  limit 
of  expenditure. 

Type 

THE  CHARACTERISTICS  abovc  referred  to  settled  the  type 
very  definitely.  The  ship  was  to  have  two  decks, 
forecastle,  bridge,  and  poop;  ballast  tanks  so  lo- 
cated as  to  reduce  the  GM  when  at  sea  without  cargo ;  ma- 
chinery located  aft;  twin  screws;  boilers  oil  burning. 

Displacement 
'T^HE  VESSEL  was  required  to  carry  cargo  oil 


1     amounting  to    7,500  tons 

and  a  miscellaneous  cargo  of   750  tons 

There  was  allowed  for  reserve  feed  water, "| 

stores,  complement,  spare  gear,  and  miscel- i.  150  tons 

laneous  small  items   J 

There  was  allowed  for  bunker  fuel   800  tons 

There  was  allowed   for  margin   250  tons 


Total  assumed  deal  weight   9,450  tons 
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The  ratio  of  dead  weight  to  displacement  to  be  antici- 
pated in  a  vessel  of  this  type  having  relatively  high  speed 
was  between  .63  and  .67.    (See  Fig.  No.  1.) 

=  .63 


For  this  ratio 


U  = 


.64 
.65 
.66 
.67 


displacement  ^ 


15,000 
14,775 
14,550 
14,325 
14,100 


It  was  decided  to  accept  14,500  tons  as  the  tentative  dis- 
placement 

Length 

IN  SELECTING  A  TENTATIVE  LENGTH  it  was  rccognized  that 
this  vessel  lay  almost  on  the  line  between  what  have 
been  termed  in  the  preceding  discussion  "cargo  vessels" 
and  "fast  cargo  vessels."  The  ranges  of  displacement 
length  coefficient  and  speed  length  coefficient  considered 
were  as  follows: 


Length. 

- 

in  feet 

Vl  ^ 

^  100/ 

'  527  

 61  

....  99 

493  

 63  

....  121 

.  463  

 65  

....  146 

436  

 67  

....  175 

411  

 69  

....  209 

Displacement. 
14,500 


Evidently  from  the  table  given  under  "Length,"  First 
Division,  the  proper  ranges  for  this  ship  are 


and 


V 


-)■ 

^  100/ 


=  .63  to  .67 


121  to  175 


A  length  of  455  feet  was  selected.    This  gave 
V      =  .656 


and 


VL 
A 

\  100/ 


=  154 


100  > 

In  the  case  of  the  actual  vessel  the  investigation  of 
length  ended  at  this  point,  as  the  above  values  of  the  speed 
length  ratio  and  displacement  length  coefficient  were  con- 
sidered sufficiently  satisfactory  to  warrant  the  omission 
of  further  investigation.  In  order,  however,  to  illustrate 
the  methods  followed  and  some  of  the  uses  to  which  the 
results  may  be  put,  all  the  required  steps  will  be  carried 
through  in  the  usual  manner. 

SECOND  DIVISION 
Draft 

ALTHOUGH  THE  LIMIT  OF  DRAFT  had  been  Set  by  the  char- 
acteristics at  28  feet  and  in  spite  of  the  fact  that  in 
general  the  greatest  draft  practicable  is  the  most  desir- 
able (as  emphasized  under  this  heading  in  the  second 
division)  it  was  decided  in  this  case  to  design  for  a  mean 
draft  of  26  feet.  This  was  done  both  to  provide  a  margin, 


within  the  limit  set,  for  trim  due  to  variations  in  loading 
and  to  avoid  imposing  too  low  a  limit  upon  the  number  of 
harbors,  docks,  etc.,  to  which  she  could  have  access. 

Depth 

THE  DEPTH  tentatively  fixed  was  35.8  feet.  This  gave 
a  length  to  depth  ratio  of  12.7,  well  within  the  limits 
of  the  Classification  Societies  relative  to  excessive  pro- 
portions. 

Midship  Section  Coefficient 

PRACTICE  permits  little  variation  in  this  coefficient  for 
this  type  of  ship,  and  fortunately  the  high  values  used 
are  at  the  same  time  conducive  to  easy  driving,  great 
cargo-carrying  capacity  and  simple  construction.  In  this 
case  the  value  selected  was  .98. 

Vertical  Position  of  the  Center  of  Gravity 

R.ATios  of  height  of  center  of  gravity  to  midship  depth 
are  quoted  in  the  Second  Division  under  this  head- 
ing. For  light  condition  this  averages  .63  and  for  full 
load  .51,  giving  about  22  feet  and  17.8  feet,  respectively, 
for  the  depth  contemplated^  These  figures  were  not  avail- 
able at  the  time  this  design  was  undertaken  and  the  height 
of  center  of  gravity  assumed  for  full  load  was  19.5  feet 
above  the  bottom  of  keel.  This  was  intentionally  made 
liberal  in  order  to  provide  for  the  effect  of  free  surface 
in  oil  tanks  and  to  provide  against  the  effect  of  weights 
added  later  during  design.  It  was  the  intention  to  control 
the  stability  when  Hght  by  the  ballast  tanks  previously 
referred  to. 

THIRD  DIVISION 

Period  of  Roll  and  Metacentric  Height 

LITTLE  INFORM. ATioN  relative  to  the  behavior  of  vessels 
of  this  type  in  a  seaway  was  available  at  the  time  of 
this  design.  Practically  none  relative  to  the  values  of 
radius  of  gyration  realized  on  such  vessels  was  obtainable. 
It  was  hoped,  however,  that  a  metacentric  height  of  3.5 
feet,  the  ship  being  fully  loaded,  would  give  a  reasonable 
period  of  roll.  The  desired  height  of  metacenter  was 
accordingly  fixed  at  23  feet. 

Beam 

FIG.  15  gives  a  height  of  metacenter  of  23.3  ft.  for  a 
beam  of  56  feet,  and  a  draft  of  26  feet.  This  gave  a 
prospective  metacentric  height  of  3.8  feet,  which  seemed 
entirely  reasonable  at  this  stage  of  the  design. 

Longitudinal  Coefficient 

IT  WAS  NECESSARY  for  the  tentative  dimensions  selected 
to  satisfy  one  more  requirement;  viz.,  that  of  a  reason- 
able value  of  the  longitudinal  coefficient.  Reference  to 
Fig.  39  will  show  that  for  the  value  of  speed  length 
ratio  selected, — viz.,  .656, — the  preferred  value  of  longi- 
tudinal coefficient  is  just  under  .75,  though  higher  values 
are  entirely  justified  by  practice. 

The  selections  made  in  this  case  gave  a  value  of  longi- 
tudinal coefficient  of  about  .781.  This  figure  should  be 
especially  noted,  as  further  reference  will  be  made  to  it. 


Power 

THE  POWER  REQUIRED  to  drive  the  above  vessel  at  a  speed 
of  14  knots  was  estimated  as  3,000  effective  horse- 
power, bare  hull.  See  Fig.  44  corrected  for  difference 
in  value  of  displacement  length  coefficient. 
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FOURTH  DIVISION 
Trial  Ships 

CHECK  WEIGHT  FIGURES  showcd  thc  tentative  displace- 
ment, 14,500  tons,  to  be  satisfactory.  With  this  dis- 
placement in  view  the  following  figures  will  serve  as  the 
basis  for  our  length  investigation  and  the  coefficients  listed 
will  result. 

Length  in  feet. ...  425        440        455        470  485 

Beam  in  feet   56' 

Draft  in  feet   26' 

Depth  in  feet   35.8' 

Midship  section 
Coefficient   .98 

Longitudinal  Co- 
efficient  837       .808       .781        .757  .733 

A 

    189        170        154        140  127 


(-)■ 

\  100/ 
Length 


  11.87      12.28      12.71      13.13  13.54 

Depth 

The  power  of  the  five  ships  at  a  speed  of  14  knots  is  ob- 
tained as  follows: 

Fig.  44  gives  3,000  E.  H.  P.  for  a  455  foot  ship  with 
a  longitudinal  coefficient  of  78  and  a  displacement  length 
coefficient  of  150  at  a  speed  of  14  knots,  that  is  for  a 
speed  length  ratio  of  .655. 

/   W'c-      \u'  K 

In  the  formula  P  =  P.    (a  h  b   I  the 

^      Vi:r  l.L"  / 

values  of  a  and  b  for  the  above  speed  length  ratio  may 
be  taken  as  .623  and  .377  respectively. 

Solving  in  the  case  of  the  425  foot  ship  we  have 
P  =  3300 

The  powers  for  the  other  ships  at  14  knots  and  for 
all  the  trial  ships  at  10  knots  are  similarly  obtained 

Based  on  the  above  dimensions  and  coefficients  the  fol- 
lowing data  relative  to  weight,  power,  fuel  requirements, 
etc.,  results: 

Length  in  feet   425       440      455      470  485 

E.H.P.  (bare  hull) 
at  14  knots   3,300    3,130    3,000    2.893  2,806 

E.H.P.  (bare  hull) 
at  10  knots   957      932      910      895  882 

Weight  of  machinery 
at  5  E.  H.  P.  per 

ton    660      626      600      579  561 

Weight  of  reserve 
feed,  complement, 
spare  gear,  stores, 

etc   150      150      150      150  150 

Bunker  fuel 

2.5  lbs.  per  E.  H.  P. 
per  hour  for  ra- 
dius of  8000  miles 

at  10  knots   887      864      844      830  818 

Weight  of  hull, 
fittings,     e  q  u  ip  - 

ment.    etc   3965     4120     4300     4490  4700 

Total  weight    5662     5760     5894     6049  6229 

Remainder  for  car- 
go and  .margin..    8838     8740     8606     8451  8271 
Required  cargo    8250 


The  curves  (Fig.  No.  60)  showing  the  variation  of 
the  weights  with  length  are  typical  of  the  results  for  this 
class  of  vessel.  The  curve  of  margins  it  will  be  noted 
shows  a  value  of  588  tons  for  the  short  ship,  which  grad- 
ually decreases  to  almost  nothing  in  the  long  ship. 

At  the  time  of  the  design  of  the  ship  the  first  cost  of 
machinery  per  ton  was  about  3^2  times  that  of  hull,  fit- 
tings, etc.  Estimating  costs  in  this  ratio  for  the  trial 
ships  and  allowing  the  machinery  of  the  455-ft.  ship  a 
value  of  unity,  we  obtain  the  following  comparative  figures : 


425  ft. 

440  ft. 

456  ft. 

470  ft. 

485  ft 

1.10 

1.05 

1.00 

.96 

.93 

Hull   

1.89 

1.96 

2.05 

2.14 

224 

Hull  &  machinery 

2.99 

3.01 

3.05 

3.10 

3.17 

The  fuel  consumption  at  cruising  speed,  however,  is  in 
the  case  of  the  long  ship  about  8%  less  than  in  the  case 
of  the  short  ship.  This  saving  of  the  long  ship  over  the 
short,  full  ship  would  be  increased  in  rough  weather.  It 
would  be  further  increased  if,  as  is  usually  the  case,  the 
cruising  speed  were  fixed  at  a  value  more  nearly  approach- 
ing the  maximum. 

We  have  accordingly  the  following  results: 

The  short,  full  ship  provides  the  maximum  dead  weight 
cargo  capacity. 

The  short  ships  represent  the  minimum  first  cost. 

The  longer  ships,  470  and  480  feet,  represent  the  lowest 
fuel  consumption,  judged  only  on  performance  when  un- 
der way. 

These  considerations  are  not  the  only  ones  involved,  nor 
are  they  individually  complete  as  above  noted.  They  are 
only  instanced  as  illustrative  of  the  methods  pursued  and 
the  broad  basis  established  for  such  further  investigations 
as  may  be  required  in  any  given  case. 

In  this  particular  case  the  adoption  of  the  short  ves- 
sel on  account  of  her  greater  dead  weight  capacity  is 
considered  inadvisable  in  the  light  of  unfavorable  experi- 
ences with  seagoing  vessels  of  very  full  underbody  when 
attempting  to  make  prompt  passages  under  adverse  weather 
conditions. 

Further,  the  adoption  of  the  short  ship  becaiiie  of  lower 
first  cost  only  is  considered  inadvisable.  The  difference  in 
first  cost  between  this  ship  and  the  470-ft.  ship  is  only 
about  3%  to  4^.  A  small  saving  in  fuel  consumption  by 
the  long  over  the  shorter  vessel  would  in  a  few  years 
probably  more  than  offset  this  small  difference  in  first  cost 

There  are,  however,  other  elements  which  could  not  be 
ignored  in  an  actual  case,  but  which  are  not  considered  in 
detail  here  as  they  do  not  serve  to  emphasize  a  point  of 
particular  value  in  this  discussion.  These  elements  are 
in  part  fuel  consumption  in  port,  relation  of  length  of  ship 
to  cargo  handling  facilities  in  ports  of  call,  maneuvering 
ability,  size  of  crew,  etc. 

Although  the  problem  may  be  presented  in  many  differ- 
ent forms  covering  the  entire  range  from  the  slow  cai^o 
vessel  to  a  high  speed  destroyer,  the  same  principles 
which  underly  the  method  illustrated  herein  may  be  ap- 
plied in  the  investigation  of  these  or  other  elements  in 
their  relation  to  the  length  of  ships.  Thus,  curves  may 
be  plotted  showing  the  variation  in  value  of  the  longi- 
tudinal coefficient,  the  displacement,  the  cost  of  operation, 
the  power  required,  etc.,  with  change  in  length.  It  is  then 
necessary  to  assign  to  each  factor  its  proper  weight  rela- 
tive to  the  others  involved  and  to  ascertain  the  cum- 
ulative effect  of  all  in  order  to  arrive  at  the  desired  figort. 
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Fig.  60 — Curves  Showing 
Variation  of  Weight  with  Length 
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But  one  more  point  needs  emphasis  in  connection  with 
the  selection  of  the  optimum  length.  This  is  the  com- 
paratively narrow  range  to  which  the  above  study  re- 
stricts the  choice  of  the  designer.  In  the  present  case  it  is 
believed  that  any  length  between  450  feet  and  465  feet 
could  be  used  with  satisfactory  results,  but  that  a  selection 
lying  much  outside  these  limits  would  be  open  to  more  or 
less  serious  objection. 


FIFTH  DIVISION 

REFERENCE  has  prcviously  been  made  to  the  variation  in 
the  height  of  the  center  of  gravity  in  the  actual 
ship  from  that  assumed  in  the  original  calculation. 
The  results  of  inclining  experiments  carefully  conducted 
and  worked  up  show  that  the  values  of  GM  obtained  are 
from  4.00  ft.  to  4.5  ft.,  the  vessel  being  fully  loaded.  These 
values  are  unquestionably  larger  than  are  required  and 
might  be  expected  to  produce  an  uncomfortable  ship.  No 
complaints  have  been  received  on  this  account,  however. 
It  is  accordingly  believed  that  if  a  redesign  were  con- 
templated the  old  beam,  56  feet,  could  be  accepted.  The 
draft  might  be  increased  to  26.5  feet  in  order  to  assist 
in  reducing  the  value  of  the  longitudinal  coefficient,  which 
is  considered  somewhat  too  high  for  the  best  results  under 
average  conditions  of  sea.  The  length  might  be  made  460 
feet  on  this  account  as  well  as  in  order  to  obtain  a  slight 
advantage  in  fuel  consumption. 

The  dimensions  and  coefficients  suggested  then  would 
be: 

Displacement  =  14,500  tons.  Length  =  460  feet.  Beam 
=  56  feet,  Draft  =  26.5  feet.  Midship  section  coefficient  = 
.985,  Displacement  length  coefficient  =  149,  Longitudinal 
coefficient  =  .755,  and  Speed  length  ratio  =.653. 

The  offsets  for  the  curves  of  sectional  area  and  for 
the  load  water  line  may  be  obtained  from  Figs.  Nos.  8, 
9,  10  and  11,  respectively.  These  provide  for  a  reasonable 
amount  of  parallel  middle  body  for  the  type  of  ship  con- 
templated. 


A  comparison  of  the  principal  characteristics  for  the  ship 

as  built  and  for  the  ship  with  the  alterations  proposed 
above  follows: 

Ship  as  Ship  as 

Item.  Built.  Proposed. 

Length,  feet    455  460 

Beam,  feet    56  56 

Draft,  feet    26  26.5 

Depth,  feet    35.8  35.8 

Displacement,  tons    14,500  14,500 

Midship  section  coefficient    .98  .985 

Longitudinal  coefficient    .781  .755 

Displ.  length  coefficient   154  149 

Length  ^  depth    12.72  12.85 

E.  H.  P.  bare  hull,  14  knots. . . .  3.000  2.940 

E.  H.  P.  bare  hull,  10  knots   910  906 

Weight  of  machinery,  tons   600  588 

Weight  of  reserve  feed,  comple- 
ment, stores,  etc   150  150 

Bunker  fuel,  tons    844  808 

Weight  of  hull,  hull  fittings, 

equipment,  etc   4,300  4,350 

Ship  without  cargo    5,894  5,896 

Cargo    8,250  8,250 

Margin    356  354 

Vertical  center  of  gravity    19.0  19.0 

Height  of  transverse  meta- 

center    23.3  23.3 

Value  metacentric  height    4.3  4.3 

As  an  instance  of  the  effect  of  variation  in  draft  upon 
a  design  attention  is  invited  to  the  fact  that  both  the 
above  ships  are  somewhat  longer  than  the  best  practice 
would  sanction  for  ships  of  the  type.  The  principal  rea- 
son for  this  is  probably  the  limitation  of  the  draft  to  26 
feet.  Had  27.5  feet  been  adopted  and  the  freeboard  been 
increased  correspondingly  it  would  have  been  possible  to 
use  a  beam  of  57  feet  without  increasing  the  metacentric 
height.  This  would  then  have  permitted  a  length  of  435 
feet,  giving  a  longitudinal  coefficient  of  .754  and  a  dis- 
placement length  coefficient  of  176. 
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Foreword 

This  Section  is  primarily  designed  to  furnish  a 
guide  for  the  preparation  of  Detail  Hull  Specifica- 
tions. The  Specifications  are  divided  into  twenty-six 
distinctive  groups,  each  group  representing  a  particu- 
lar portion  of  the  v^ork,  such  as  structure,  fittings, 
operating  systems,  equipment,  outfit,  stores,  etc. 
These  groups  are  then  subdivided  in  a  manner  that 
will  cover  every  item  that  might  possibly  be  consid- 
ered in  the  Detail  Hull  Specifications. 

A  complete  Index  precedes  the  Specifications, 
which  will  facilitate  reference  to  any  and  every  item 
coming  under  this  head. 

This  Section  will  also  be  found  invaluable  in  pre- 
paring estimates  for  bids  on  proposed  vessels,  in  pre- 
paring lists  of  job  orders  for  carrying  out  the  work, 
for  ordering  material  and  equipment,  and  for  provid- 
ing a  basis  for  weight  estimates. 

F.  B.  WEBSTER. 
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Bell  Mouth  Terminals— Gr-5-A-9 

Bell  Pulls-<ir-22-A-13 

BcU.  Table— Gr-25-B.21 

Bells,  Cal^-<k-22-A-4 

Bells,  Ships— Gr-2a-A-18 

Belts,  Life— Gr-20-A-2 

Belts,  Life,  Stowage  of— Gr-20-A-2 

Benches,  Mess,  Portable  or  Detachable — Gr-9-D-5 

Benches,  Work  Built-in,  Metal— Gr.3-A-40 

Benches,  Work  Built-in,  Wood— Gr-9-0 

Benches,  Work  Portable  Metal— Gr-9-0 

Berth  Deck,  Structural  Work— Gr-2-A.15 

Berth  Frames,  Metal— Gr-9-D-2 

Berth  Hangers,  Metal— Gr-9-D-3 

Berth  Springs — Gr-9 

Berth  with  Drawers — Gr-9 

Berths,  Metal,  Built-in— Gr-9 

Berths,  Pipe— Gr-9-C-3 

Berths,  Wood,  Built-in— Gr-9 

Berthing,  Hammock,  Pipe — Gr-9-D-3 

Berthing  and  Messing  Plan — Gr-l-B-3 

Bilge  Brackets— Gr-2-A-S 

Bilge,  Drainage  System— Gr-l-D-3 

Bilge  Keels,  Wood  and  Metal— Gr-2-A-2 

Bilge  Keelson— Gr-2-A-7 

Bilge  Pump,  Hand— Gr-13-C-12  • 

Bilge  Wells,  Castings— Gr-2-A-30 

Bilge  Wells,  Structural— Gr-2-A-30 

Bill  of  Fare  Frame— Gr-25-A.81 

Billboards--Gr-2-A-31 

Binnacle  Boxes  and  Lamps — Gr-20-A-ll 

Binnacle  Covers — Gr-7-B-2 

Binnacles — Gr-20-A-l  1 

Binoculars — Gr-20-A-23 

Biscuit  Forcer — Gr-25-E-2 

Biscuit  Tubes— Gr-25-E-l 

Bitts,  Carpenter— Gr-26-A-lO 

Bitts,  Mooring  and  Towing— Gr-3-A-l 

Bitts,  Riding— Gr-3-A-l 

Bltumastic — Gr-23-A-4 

Bituminous  Enamel  and  Cement — Gr-23 

Black  Balls— Gr-20-A-8 

Blankets^r-25-F-2 

Bleeder  Plugs— Gr-13-C-24 

Blinds  and  Sash,  Window — Gr-8-G 

Blocking,  Keel— Gr-l-C 

Blocking,  Shoring  and  Ribbanding— Gr-l-C-7 

Blocks,  Accommodation  Ladder — Gr-3-A-12 

Blocks,  Anchor  Davit  Falls — Gr-16-A-ll 

Blocks,  Boat  Falls— Gr-19-A-12 

Blocks,  Brace  &  Lead— Gr-6-B-22 

Blocks,  Meat— Gr-9-K-l 

Blocks,  Rigging— Gr-6-B-21 

Blocks,  Snatch — Gr-26-B-6 

Blocks,  Spare— Gr-26-B-4 

Blower  Foundations — Gr-5-A-22 

Blower  Motors — Gr-5-A-23 

Blowers,  Ventilation— Gr-5-A-13-&-14 

Board,  Bulletin— Gr-3-A-41 

Board,  Drain— Gr-9-J-3 

Boards,  Grain — Gr-8-1-7 

Boards,  Name— Gr-3-A-18 

Boards,  Shifting— Gr-8-I-7 

Boat,  Anchors  and  Chain — Gr-19-A 

Boat,  Awnings  and  Canopies — Gr-19-A-15 

Boat,  Beams  and  Skids— Gr-19-A-9 

Boat  Booms— Gr-19-A-18 

Boat  Chocks,  Cradles  and  Gripes — Gr-19-A-3 


Boat  Clothes  and  Tarpaulins — Gr-19-A-ll 

Boat  Compasses — Gr-20-A-l 

Boat  Crane,  Foundations — Gr-19-A-16 

Boat  Crane,  Machinery,  Including  Installing  on  Ship  on 

Boat  Crane— Gr-19-A-17 
Boat  Crane,  Structure,  Including  Putting  on  Board  Ship 

— Gr-19-A-5 
Boat  Davit,  Guys— Gr-19-A-8 
Boat  Davits— Gr-19-A-5 
Boat  Falls— Gr-19-A-13 
Boat  Gripes— Gr-19-A-lO 
Boat  Guys— Gr-19-A-8 
Boat  Outfito— Gr-19-A-l 
Boat  Skids— Grwl9-A-9 
Boat  Slings— Gr-1^ 
Boat  Stoppers— Gr-19-A.l9 
Boat,  Stowage— Gr-l-B-3  &  Gr-19 
Boat  Tarpaulins— Gr-19-A-ll 
Boats— Gr-19 

Boatswain  Chairs — Gr-26-B-25 

Boatswain  Stores — Gr-26-B 

Boatswain  Stores,  Outfit — Gr-26-B 

Boatswain  Stores,  Plan — Gr-l-B-3 

Body  Plan— Gr-l-B-3 

Boiler  Casing— Gr-2-A-22 

Boiler  Casing,  Insulation,  Metal — Gr-2-A-21 

Boiler  Casing,  Insulation,  Non-Metal — Gr-3-A-42 

Boiler,  Coffee- Gr-25-A-19 

Boiler,  Copper — Gr-25-A-6 

Boiler  Foundation — Gr-2-A-lO 

Boilers,  Galv— Gr-2S-A-12 

Boiler  Hatch,  Fidley  Gratings  at  Weather  Deck— Gr-2-A-22 

Bollards— Gr-3-A-l 

Bolts,  Service— Gr-2-G-2 

Bonds— Gr-l-A-4 

Booby  Hatches — Gr-4-C 

Booby  Hatch,  Coamings — Gr-4-C-l 

Booby  Hatches,  Metal — Gr-4-C 

Books,  Library — Gr-25-G-20 

Bookcases,  Non-Portable,  Metal — Gr-9 

Bookcases,  Non-Portable,  Wood — Gr-9 

Bookcases,  Portable  Metal — Gr-9 

Bookcases,  Portable  Wood — Gr-9 

Boom  Bands — Gr-6-A-12 

Boom  Crutches — Gr-6-A-29 

Boom  Irons — Gr-6-A-26 

Boom  Pendant — Gr-6-B 

Boom  Rigging — Gr-6-B 

Booms,  Boat— Gr-19-A-18 

Booms,  Cargo — Gr-6-A-2 

Booms,  Coaling — Gr-6-A-2 

Booms,  Hatch — Gr-6 

Booms,  Portable,  Stowage  of — Gr-l-B-3  &  Gr-6 

Booms,  Propeller — Gr-6 

Booms,  Table — Gr-6-A-29 

Boot  Black  Stand— Gr-9-H 

Bottle  Racks,  Metal— Gr-9 

Bottle  Racks.  Wood— Gr-9 

Boulion  Mugs— Gr-25-D-18 

Bounding  Angles  for  Minor  Divisional  Bulkheads — Gr- 
2-A-12 

Bounding  Angles  for  Structural  Bulkheads— Gr-2-A-12 

Bow  Ornaments — Gr-3-A-20 

Bow  Ornament  and  Fastenings — Gr-3-A-20 

Bow  Sprit — Gr-6-A-5 

Bower  Anchors — Gr-16-A-22 

Bower  Chain — Gr-16-A-21  ^ 

Bowls,  Finger— Gr-25.D-35  . 
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Bowls,  Gravy  and  Ladles — ^Gr-25-D-21 

Bowls,  Sauce  and  Ladles — Gr-2S-D-20 

Bowls,  Sugar— Gr.25-D-22 

Box,  Bread— Gr-2S-E-29 

Box,  Coal,  Galley,  Metal,  Built-in— Gr-3-A-39 

Box.  Coal,  Galley,  Portable— Gr-25-A-7 

Box,  Lamp — Gr-20 

Box,  Stem  Lightr— Gr-3-A-51 

Boxes,  Ditty--Gr-9-D-12 

Boxes,  Hose— Gr-13-B-6 

Boflces,  Mess— Gr-25-A-28 

Boxes,  Running  Light — Gr-3-A-51 

Boxes,  Side  Light— Gr-3-A-14 

Boxes.  Spit— Gr-9-D-13 

Boxes,  Steam— Gr-9-J-9 

Boxing,  Air  and  Sounding  Pipes  in  Cargo  Space,  Wood — 
Gr-8-M2 

Boxing,  Air  and  Sounding  Pipes  in  Cargo  Space,  Steel — 

Gr.l3-D-12 
Brace  Blocks— Gr-6-A-24 
Brace,  Carpenter — Gr-26-A-ll 
Braces— Gr-6-B- 17 
Braces,  Bridge— <jr-3-A-24 
Bracing,  Deck  Houses — Gr-8-D-4 
Brackets,  Beam — Gr-2-A-6 
Brackets,  Bilge— Gr-2-A-5 
Brackets,  Bulkhead— Gr-2-A-12 
Brackets,  Shaft— Gr-2-C-7 
Branding  Irons — Gr-26-B-31 
Brass  Sills  and  Kick  Plates— Gr-3-A-43 
Bread  Baskets— Gr-25-B -6 
Bread  Graters— Gr-25-A-94 
Bread  Rasp— Gr-25-E-l 
Bread  Room,  Arrangement — Gr-l-D-3 
Breakers — Gr-26-C-6 

Breakwaters  on  Decks,  Structure — Gr-2-A-32 
Breast  Hooks— Gr-2-A-19 
Brick  Floors  in  Toilet  and  Galley— Gr-23-A-8 
Bricks— Gr-23-A-8 
Bridal  Chamber — ^^Gr-9-A 
Bridge  Boxes — Gr-20-A-35 
Bridge  Deck  Planking,  Caulked— Gr-8-A 
Bridges  and  Flying  Bridges,  Caulked  Decking— Gr-8-A 
Bridges  and  Flying  Bridges,  Joiner  Decking— Gr-8-B 
Bridges  and  Flying  Bridges,  Metal  Work  Structure — Gr- 
2-A.29 

Bridges,  Fore  and  Aft,  Hand  Rails  and  Stanchions — Gr-7-C 

Bridges,  Fore  and  Aft,  Structural  Steel--Gr-2-A-29 

Bridges,  Fore  and  Aft,  Wood— Gr-8-J 

Brine  Pump— Gr-ll-B-13 

Brine  Pump.  Seatings — Gr-ll-B-14 

Brine  Tanks— Gr-ll-B-2 

Brooms.  Common — Gr-25-B-lO 

Brush,  Chimney — Gr-25-A-48 

Brush.  Fire— Gr-25-A-47 

Brush,  Flue— Gr-25-A-62 

Brushes.  Black  Lead— Gr-25-A.59 

Brushes,  Blacking— Gr-25-B-13 

Brushes,  Hand  Scrubbing— Gr-25-B-14 

Brushes,  Marking — Gr-2-G-5 

Brushes.  Sweeping — Gr-25-A-60 

Bucket,  Stock— Gr-25-A-70 

Buckets,  Deck— Gr-26-C 

Buckets,  Draw— Gr-26-C-2 

Buckets,  Fire— Gr-13-B-lO 

Buckets,  Slop— Gr-9 

Buckets,  Tar— Gr-26-C^ 

Bucklers,  Chain  Pipe— Gr-16-A-19 


Bucklers,  Hawse  Pipe— Gr-1(5-A-16 

Buckwheat  Jug— Gr-25-E-6  • 

Buffers,  Spring  Steering  Gear — Gr-18-A-S 

Buflfets- Gr-ft-E-S 

Builder's  Name  Plate— Gr-3-A-44 

Builders,  Trial — Gr-l-E 

Built-in  Dressers,  Wooden — Gr-9 

Built-in  Ice  Boxes,  Wooden — Gr-ll-A 

Bulkhead  Angles— Gr-2-A-12 

Bulkhead  Brackets— Gr-2-A-12 

Bulkhead  Flanges— Gr-l 3- A-31 

Bulkhead  Liners— Gr-2-A-12 

Bulkhead  Stiffeners— Gr-2-A-12 

Bulkhead  Stuffing  Boxes— Gr-13-C-5 

Bulkhead  Stuffing  Boxes,  Deck  Machinery — Gr-17-A-lO 

Bulkheads,  Light  Metal  including  Corrugated,  Pilaster  & 

Wire  Mesh— Gr-2-A-20 
Bulkheads,  Longitudinal — Gr-2-A-ll 
Bulkheads,  Sanitary — Gr-2-A-20 
Bulkheads,  Sheet  Steel— Gr-2-A-20 
Bulkheads,  Structural — Gr-2-A-ll 
Bulkheads,  Tongue  and  Groove — Gr-8-C 
Bulkheads,  Transverse — Gr-2-A-ll 
Bulkheads,  Wood,  Carpenter — Gr-8-C 
Bulkheads,  Wood,  Joiner,  Panelled — ^Gr-8-C 
Bulkheads,  Wood,  Joiner,  Plain — Gr-8-C 
Bulletin  Boards— Gr-3-A-41 
Bulwark  Plating— Gr-2-A-14 

Bulwark^  Braces,  if  Forgings  or  Castings — Gr-2-A 
Bulwarks,  Braces  if  Structural — Gr-2-A 
Bulwarks,  Wood,  Carpenter — Gr-8-L 
Bulwarks,  Wood,  Joiner — Gr-8-L 
Bumpkins — Gr-6-A-19 

Bunkers,  Coal,  Ventilation,  Artificial — Gr-5-A 

Bunkers,  Coal,  Ventilation,  Natural — Gr-5-A 

Bunkers,  Coal,  Wood  Ceiling — Gr-8-1 

Bunting  and  Flags — Gr-20-A-13 

Buntlines— Gr-6-B-18 

Buoy,  Life— Gr-20-A-3 

Buoy,  Life,  Stowage  of — Gr-l-B-3 

Buoys,  Anchor — Gr-16-A-40 

Bureaus,  Stateroom,  Portable — Gr-9 

Bushings  for  Gudgeons — Gr-2-C-3 

Butcher  Shop— Gr-9-K 

Butcher  Shop,  Arrangement — Gr-l-B-3 

Butt,  Scuttle— Gr-ll-B-16 

Butter  Coolers — Gr-25-C-43 

Butterfly  Valves,  Ventilation— Gr-5-A-ll 

Cabin  Furniture,  Portable — ^^Gr-9 

Cable  Chain  Stoppers — Gr-16-A-19 

Cable,  Shackle  for  Attaching  to  Hull— Gr-16-A-24 

Cables,  Anchor — Gr-16-A-21 

Cables,  Electric— Gr-21-A-30 

Cake  Baskets— Gr-25-C-35 

Cake  Hoops — Gr-25-E-7 

Calculations  for  Scientific  Work — Gr-l-B-1 

Call  Bells— Gr-22-A-4 

Camber,  Beam — Gr-2-A-15 

Can  Opener— Gr-25-A-67 

Candle  Boxes — Gr-25-B-2 

Candlesticks,  Brass — Gr-25-B-5 

Cannisters,  Coffee — Gr-25-B-3 

Cannisters.  Tea — Gr-25-B-4 

Canopies — Gr-4-F 

Canopies.  Boat — Gr-19-A-15 

Canopy,  Canvas  Covers — Gr-4-F-6 

Canopy,  Fittings — Gr-4-F 

Canopy  Frames — Gr-4-F-l 
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Cant  Frames — Gr-2-A-4 
Canvas — Gr-7 

Canvas,  Covers  for  Skylights — Gr-4-E 

Canvas,  Deck  Covering — Gr-7-D 

Canvas  for  Auxiliaries — Gr-7-B 

Canvas,  Hatch  Covers — Gr-4-A-ll 

Canvas,  Hatch  Covers,  Fastening  for — Gr-4 

Canvas,  Weather  Screens — Gr-7-C-ll 

Capstan — Gr-17-A-2 

Capstan  Bars,  included  with  Capstan — Gr-17-A-2 

Capstan  Covers — Gr-7-B-4 

Capstan  Foundations — Gr-17-A 

Capstan,  Hand — Gr-17-A-21 

Capstan,  Windlass — Gr-16-A-l 

Care  of  Ship  until  Delivered — Gr-l-C-3 

Cargo  Battens— Gr-8-I-13 

Cargo  Booms — Gr-6-A-2 

Cargo  Clusters,  Electric — Gr-21-A-33 

Cargo  Falls— Gr-6-B-24 

Cargo  Gear,  Derrick  Post — Gr-6-A-3  &  6 

Cargo  Gear,  Forgings  and  Mountings — Gr-6-A 

Cargo,  Handling  Gear,  Falls — Gr-6-B-15 

Cargo  Hatch,  Coamings — Gr-4-A-l 

Cargo  Oil  System — Gr-15-A 

Cargo  Ports,  including  Fittings— Gr-2-A-33 

Cargo  Winches — Gr-17-A-l 

Carlines,  Deck  Houses — Gr-8-D-5 

Carpenter  Shop,  Joiner  Work,  Plain  Sheathing  and 

heads — Gr-8 
Carpenter  Stores,  Outfit — Gr-26-A 
Carpets— Gr-lO-A-l 
Carrier,  Rudder— Gr-18-A-lO 
Carvers — Gr-25-C-4 

Casings,  Engine  and  Boiler — Gr-2-A-22 

Casings,  Fan — Gr-5-A-20 

Cask,  Flour— Gr-25-A-40 

Casks,  Harness — Gr-26-C-7 

Castings,  Mast  and  Spar — Gr-6-A 

Castings  on  Rudder — Gr-18 

Cat  Head  Cleats  and  Fairleads — Gr-16-A-31 

Cat  Head.  Sheaves— Gr-16-A-30 

Cat  Head,  Tripping  Gear — Gr-16-A-33 

Cat  Heads— Gr-16-A-29 

Cattle  Stalls,  Metal  Work— Gr-3-A-45 

Cattle  Stalls,  Wood— Gr-8-M 

Caulked  Deck,  Wood— Gr-8-A 

Caulking  Cotton  or  Oakum — Gr-8-A-5 

Caulking  Irons — Gr-26-A-4 

Caulking  Mallet-<;r-26-A-3 

Ceilings  in  Coal  Bunker,  Wood — Gr-8-I 

Ceilings  in  Holds,  Wood — ^Gr-8-I 

Ceilings,  Metal,  with  Asbestos  or  Other  Non-Cond 

Material  on  It— Gr-2-A-34 
Ceilings  on  Shaft  Alley,  Wood — Gr-8-I 
Ceilings,  Steel  or  Bare  Metal — Gr-2-A-34 
Cement,  Ballast— Gr-23 
Cement,  Bitumastic — Gr-23-A-4 
Cement,  Deck  Covering— Gr-23-A-l 
Cement,  for  Linoleum — Gr-23-A-5 
Cement,  Portland — ^Gr-23 
Cementing  Hull — ^Gt-23-A-I 
Center  Keelson— Gr-2-A-7 
Chain  Cables,  Ground  Tackle— Gr-16-A-21 
Chain  Hooks — Gr-26-B-13 
Chain,  Interior  Communication — Gr-22-A-8 
Chain  Locker,  Fittings — Gr-16 
Chain  Locker,  Structure — Gr-2-A-35 
Chain  Locker,  Wood — Gr-8-I 


Chain  Pipe  Cover— Gr-16-A-18 

Chain  Pipes — Gr-16-A-17 

Chain  Plates— Gr-6-A-7 

Chain  Slings — Gr-26-B-14 

Chain  Stopper,  Foundation — ^Gr-16-A-26 

Chain  Stoppers — Gr-16-A-19 

Chairs,  Camp,  Desk,  Dining,  Etc. — Gr-9 

Chalk--Gr-2-G-3 

Chambers — Gr-25-D-29 

Chart  and  Pilot  House,  Steel— Gr-2-A-2S 

Chart  and  Pilot  House,  Wood— Gr-8-D 

Chart  and  Pilot  House,  Wood,  Panel  Work— Gr-8-E 

Charts— Gr-20-14 

Chart  Weights— Gr-20-A-5 

Cheese  Scoops — Gr-25-C-44 

Chi  ffoniers — Gr-9 

Chimney  Brush — Gr-25-A-48 

China  ware — ^Gr-25-D 

Chisels,  Cold— Gr-26-A-5 

Chisels,  Wood — Gr-26-A-6 

Chocks — Gr-3-A-2 

Chocks,  Boat— Gr-19-A-3 

Chocks,  Boiler— Gr.2-A-10 

Chocks,  Stern — Gr-3-A-2 

Chocks  and  Cleats,  Warping — Gr-3-A-2  &  3 

Choppers,  Poultry — Gr-25-A-lOl 

Chopping  Block— Gr-9-K-I 

Chronometer — Gr-20-A-6 

Chutes,  Ash— Gr-3-A-38 

Chutes,  Coaling,  Trunk,  not  Portable — Gr-2-A-36 

Chutes,  Portable,  Coal — Gr-3-A-22 

Chutes,  Garbage— Gr-3- A -38 

Clack  or  Non-Return  Valves — Gr-13-C-16 

Classification  Society  Fees — Gr-l-A-5 

Claws.  Devils— Gr-16-A-20 

Cleaning  and  Sweeping — Gr-l-C-4 

Cleats  and  Eyes  for  Anchor  Gear — Gr-16-A-31 

Cleats  for  Boat  Gear— Gr-19-A-7 

Cleats  for  Cargo  and  Coal  Gear — Gr-6-A-13 

Cleats  for  Handling  Ship — Gr-3-A-3 

Cleats,  Hatch— Gr-4-A-8 

Cleats  for  Rigging — Gr-6-A-13 

Geaver- Gr-25-A-42 

Clench  Bolt,  Chain  Locker — Gr-16-A-24 

Clewlines— Gr-6-B-19 

Clews— Gr-6-B-7 

Clinometers — Gr-20-A-7 

Clocks— Gr-20-A-26 

Clocks,  Pilot  House  &  Galley— Gr-20-A-26 
Clothes  Lockers,  Dirty,  Metal,  Portable--Gr-2-A-37 
Cloths,  Boat— Gr-19-A-ll 
Cloths,  Weather— Gr-7-C-ll 
Clusters,  Cargo,  Electric — Gr-21-A-33 
Coal  Bags— Gr-7-C-13 

Coal  Box,  Metal  Galley  Built  into  Ship— Gr-3-A-39 

Coal  Box,  Galley,  Wood— Gr-25-A-7 

Coal  Box,  Galley,  Wood— Gr-25-A-7 

Coal  Bunker  Bulkheads— Gr-2- A- 11 

Coal  Bunker  Bulkhead  Doors — Gr-3-A-7 

Coal  Chutes,  Structural  Metal— Gr-2-A-36 

Coal  Chutes,  Portable--Gr-3-A-22 

Coal  Hatch,  Coamings— Gr-4-A-l 

Coal  Hods  for  Galley— Gr-25 

Coal  Trunks— Gr-2-A-36 

Coaling  Booms — Gr-6 

Coaling  Davits — Gr-6 

Coaling  Derricks,  Portable — Gr-6 

Coaling  Slings— Gr-6-B-30 
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Deck  Houses,  Wood,  Plain  Sheathing  and  Bulkheads— Gr- 

8-C  &  D 
Deck  Ladders,  Metal— Gr-3-A-9 
Deck  Lights— Gr-3-A-6 
Deck  Machinery — Gr-17-A 
Deck  Planking,  Caulked— Gr-8-A 
Deck  Plating— Gr-2-A-15 
Deck  Pumps,  Hand— Gr-13-C-12 
Deck  Scuppers — Gr-13-C-26 
Deck  Scuttles— Gr-3-A-15 

Deck  Stanchions  to  Beams,  when  Built  of  Plates  and 

Shapes — Gr-2-B 
Deck  Stanchions  to  Beams,  when  of  Pipe  Rolled  Plate 

or  Forging — Gr-2-B 
Deck  Stringers — Gr-2-A-16 
Deck  Stuffing  Box,  Windlass— Gr-16-A-4 
Deck  Stuffing  Boxes,  Deck  Machinery— Gr-17-A-lO 
Deck  Stuffing  Boxes,  Steering  Gear — Gr-18-A-20 
Deck  Tackle— Gr-26-B 

Deck  Treads,  Non-Slipping  Metal — Gr-3-A-47 
Deck  Treads.  Wood— Gr-8-H 

Deck  Wearing  Strakc  for  Anchor  Chain — Gr-16-A-39 

Deck  Winches— Gr-17-A.l 

Decks,  Metal,  Structural— Gr-2-A-15 

Decks,  Tongue  &  Groove — Gr-8-B 

Decks,  Wood  Caulked— Gr-8-A 

Decks,  Wood,  Joiner— Gr-8-B 

Deflecting  Blocks,  Steering  Gear — Gr-18-A-14 

Delivery- Gr-l-F 

Dental  Office,  Arrangement— Gr-l-B-3 

Dental  Outfit— Gr-9-M-9 

Derricks,  Portable,  Coaling — Gr-6-A-3 

Derricks,  Portable,  Other  than  Coaling — Gr-6-A-3 

Description — Gr-l-A-2 

Desks,  Built-in,  Metal  in  Living  Spaces — (jr-9 

Desks,  Built-in,  Metal  in  Storerooms— Gr-9 

Desks,  Built  in.  Wood— Gr-9 

Desks,  Portable,  Metal— Gr-9 

Desks,  Portable,  Wood— Gr-9 

Detectors,  Ground — Gr-21-A-13 

Deviation  Cards — Gr-20-A-34 

Devil's  Claws — Gr-16-A-20 

Dials,  Interior  Communicati(;n — Gr-22-A-lO 

Dimensions — 'Gr-l-A-1 

Dining  Saloon — Gr-9-E 

Dining  Tables,  Wood  or  Metal — Gr-9 

Dippers — Gr-2."  A -64 

Discharge  Nozzles,  Drainage — Gr-13-C-17 

Discharge  Pipe.  Plumbing — Gr-13-A-29 

Dish  Covers— Gr-25-C-31 

Dish  Racks— Gr-9-J-5 

Dishes,  Butter— Gr-25-C-37 

Dishes.  Center  Fruit— Gr-25-D-32 

Dishes.  Center  Salad— Gr-25-D-33 

Dishes.  Cheese— Gr-25-D-31 

Dishes,  Ice  Cream— Gr-25-D-17 

Dishes,  Olive— Gr-25-D-36 

Dishes.  Pickle— Gr-25-D-30 

Dishes.  Vegetable— Gr-25-D-14 

Disks.  Gudgeon — Gr-2-C-5 

Displacement  Sheets.  Preparation  of— (jr-l-B-l 

Distributing  Panel  and  Fittings— Gr-21 

Ditty  Boxes— Gr-9-D-12 

Ditty  Box  Racks— Gr-9- D- 12 

Divisional  Bulkheads.  Corrugated  or  r.incllcd  Metal— Gr- 
2-A-20 

Dock  Trials — Gr-l-F  < 
Docking  Keels.  Steel— Gr-2- A -2  '  ' 


Docking  Keels,  Wood — Gr-2-A-2 
Docking  Plan— Gr.l.B-3 
Docking  Plugs— Gr-13-C-24 
Dollies— Gr-3-A-4 
Dome  Skylights— Gr-4-D  &  E 
Doors,  Airtight— Gr-3-A-8 
Doors,  Cargo  Port — Gr-2-A-33 
Doors,  Companion  Hatch — Gr-4-C-2 
Doors,  Fixed  Lights  in — Gr-3-A-6 
Doors,  Metal,  Joiner  Screen  or  Wire  Mesh — Gr-8-F 
Doors,  Xon- Watertight.  Metal.  Hinged  or  Sliding  net  in- 
cluding Joiner  Doors — Gr-3-A-8 
Doors.  Operating  Gear  for — Gr-3-A-48 
Doors.  Power.  Watertight — Gr-3-A-7 
Doors,  Screen — Gr-8-F-lO 

Doors,  Watertight.  Sliding  or  Hinged — Gr-3-A-7 

Doors.  Wire  Mesh— Gr-8-F-ll 

Doors,  Wood — Gr-8-F 

Doubling,  Shell— Gr-2-A-14 

Doublings  at  all  Deck  Erections — Gr-2-A-28 

Dough  Mixer — Gr-25-A 

Downhawls — Gr-6-B-20 

Draft  Figures— Gr-3-A-37 

Draft  Marks,  External- Gr-3-A-37 

Draft  Marks,  Internal— Gr-3-A-37 

Drag  Anchors — Gr-16-A-22 

Drags,  Sea— Gr-20-A-21 

Drain  Board— Gr.9-J-3 

Drain  Pipes  from  Living  Quarters — Gr-13-C-6 

Drains  from  Plumbing  Fixtures — Gr-13 

Drainage,  Bilge.  Main  and  Auxiliary— Gr-l-B-3  &  Gr-13-C 

Drainage  Hand  Pumps — Gr-13-C-12 

Drainage  Piping  and  Fittings — Gr-13-C 

Drainage  System — Gr-13-C 

Drainage  Valves — Gr-13-C-8 

Drawers,  Pantry  and  Galley — Gr-9- J -4 

Drawing  Instruments — Gr-20-A-15 

Drawings  &  Calculations — Gr-lB-1 

Dredger.  Flour— Gr-25-A-53 

Dredgers,  Pepper — Gr-25-A-91 

Dresser,  Pantry  and  Galley— Gr-9- J -8 

Drinking  Fountains — Gr-13-A-24  ' 

Dry  Docking— Gr-l-C-2 

Ducts,  Ventilation,  not  a  Structural  Part  of  Ship,  Arti- 
ficial— Gr-5 

Ducts.  Ventilation,  not  a  Structural  Part  of  Ship,  Natural 
-Gr-5 

Ducts.  Ventilation.  Structural  Part  of  Shii>— Gr-2-A 

Dumb  Waiters— Gr-3-A-47 

Dumb  Waiters,  Installation— Gr-l-B-3 

Dumping  Boards  in  Coal  Bunkers — Gr-8-I-15 

Dust  Guards.  Ventilation  Fans — Gr-5 

Dust  Pans— Gr-25-A-57 

Egg  Pan— Gr-25-A-43 

Egg  Slicer— Gr-25-A-97 

Electric  Light  Plant— Gr-21 

Elevator  Guides— Gr-17-A-12 

Elevator  Sheaves — Gr-17-A-12 

Elevator  Wire  Rope— Gr-17-A-14 

Elevators,  Freight — Gr-17-A-4 

Elevators.  Passenger — Gr-17-A-5 

Emergency  Steering  Gear— Gr-18-A-9 

End  Strips,  Brass,  for  Linoleinn  Deck  Covering— Gr-23-A-5 

Engine  Casing — Gr-2- A -22 

Engine  Casing.  Insulation— Gr-2-A-21 

Engine  I'oundalions — Gr-2-A-lO 

Engine  Hatch.  Canopy  Frame — Gr-4-F 

Engine.  Steering — Gr-18-A-17 
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Frame,  Stern — Gr-2-C-l 

Frames,  Canopy — Gr-4-F-l 

F'rames,  Hull,  Structural— Gr-2-A-4 

Frames,  Web — ^^Gr-2-A-17 

Framing,  Longitudinal — Gr-2-A-4 

Framing,  Superstructure  (Deck  Houses) — Gr-2-A-4 

F'raming.  Transverse — Gr-2-A-4 

Freeing  Ports — Gr-2-A-14 

Fresh  Water  Tanks— Gr- 13- A-3 

Fresh  and  Salt  Water  System— Gr-l-B-3  &  Gr-13 

Frieze,  Deck  Houses — Gr-8-E-3 

Fuel  Oil  Filling  Pipes— Gr-15 

Fuel  Oil  Transfer  System— Gr-l-B-3  &  Gr-15 

Funnel  Guys — Gr-6-B-25 

Funnels,  Copper — Gr-26-A-27 

Funnels,  Water — Gr-26-A-26 

Furniture,  Built-in,  Wood — Gr-9 

Furniture.  Portable,  Wood  &  Metal— Gr-9 

Fuses,  Mounted — Gr-18-A-24 

Gaff  Topsail— Gr-7-A-21 

Gaffs,  Wood — Gr-6 

Galley,  Arrangements — Gr-l-B-3  &  Gr  25-A 

Galley  Coal  Box.  Metal,  Built-in— Gr-3-A-39 

Galley  Coal  Box.  Portable — Gr-25-A-7 

Galley  Lockers  and  Drawers— Gr-8-J-4 

Galley  and  Pantry  Furniture — Gr-9-J 

Galley  Outfit— Gr-25-A 

Gialley  Pumj) — Gr-13-A 

Galley  Range— Gr-25-A-l 

Galley  Sink— Gr-13-A 

Galley  Skylight.  Metal— Gr-4-E 

Galley  Skylight,  Wood— Gr-4-D 

Galley  Smokepipe — Gr-3-A-17 

Galley  Utensils — Gr-25-A 

Galvanizing — Gr-2-E-4 

Gangplanks — Gr-8-A-lO 

Gangway  Boards— Gr-8-A-lO 

Gangway  Ports  through  Structural  Hull  with  Fittings — 

Gr-2-A-33 
Garbage  Chute,  Built-in — Gr-3-A-38 
Garbage  Chute,  Portable — Gr-3-A-38 
Gaskets,  Plumbing — Gr-13 
Gaskets  for  Air  Ducts — Gr-5-A-5 
Gaskets  for  O.  T.  &  W.  T.  Hatches— Gr-4-B-8 
Gear,  Anchor  Tripping — Gr-16-A-23 
General  Arrangement  Plans — Gt-1-B-3 
Generators,  Electric — Gr-2I-A-1 
Gilding — Gr-24-A-3 
Girders — Gr-2-A-26 
Girders,  Hull  Structural — Gr-2-A-26 
Glass,  Marine — ^Gr-20 

Glass.  Sheet.  Plate.  Ground  or  Art— Gr-8-G-2 

Glass.  Sky  Light— Gr-4-D-3 

Glass  and  Sash  Skylights — Gr-4-D-3 

Glasses.  Celery— Gr-25-D-44 

Glasses.  Champagne — Gr-2S-D-27 

Glasses.  Night— Gr-20-A-24 

Glasses.  Soda — Gr-25-D-45 

Glasses,  Wine — Gr-25-D-26 

Glassware — Gr-25-D 

Glazing,  Windows,  etc. — Gr-8-G 

Glue,  Marine — Gr-8-A-6 

Gong.  Interior  Communication — Gr-22-A-ll 

Gooseneck,  Boom — Gr-6-A-25 

Gooseneck,  Ventilation — Gr-S-A-28 

Grab  Boards— Gr-8-I-7 

Grab  Rails— Gr-3-A-34 

Grab  Rails,  Toilet.  Bath  and  Urinal— Gr-13-A-26 


Grab  and  Hand  Rails,  Companion  Hatch — Gr-4-C-6 

Grain  Boards — Gr-8-17 

Grater — Gr-25-A-36 

Grater,  Nutmeg — Gr-25-E-20 

Graters,  Bread— Gr-2S-A-94 

Gratings,  in  Chain  Lockers — Gr-8-K-l 

Gratings,  in  Store  Rooms,  Wood — Gr-8-K-l 

Gravity  Tanks,  Copper — Gr-13 

Gravity  Tanks,  Steel — Gr-13 

Gridirons — Gr-25-A-22 

Grill  Tins— Gr-25-A-78 

Grindstone  "and  Trough — Gr-26-A-2 

Gripes,  Boat— Gr-19-A-lO 

Grommets  and  Plugs.  Deck  Planking — Gr-8-A-4 

Ground  Detectors — Gr-21-A-13 

Ground  Tackle — Gr-16 

Guards.  Propeller — Gr-2-D 

Guard  Rails  at  Anchor  Bed — Gr-16 

Guard  Rails  and  Canopy  Frames  at  Companionway — Gr- 
4-F 

Gudgeon   Bushings — Gr-2-C-3 
Gudgeon  Disks — Gr-2-C-5 
Guys,  Anchor  Crane — Gr-16-A-lO 
Guys,  Funnel — Gr-6-B-25 
Gypsies — Gr-17 

Gyro.  Master  and  Repeater  Compasses — Gr-20-A-lO 
Hair  Mattresses — Gr-25-F-6 
Hair  Pillows- Gr-25-F-5 

Half  Round  for  Hatch  Cover  Handles — Gr-4-A-4 

Halyards— Gr.6-B-14 

Hammers,  Hand — Gr-26-A-16 

Hammers,  Riveting — Gr-26-A-17 

Hammers.  Sledge — Gr-26-A-18 

Hand  Capstan — Gr-17-A-21 

Hand  CuflFs-<;r-26-B-30 

Hand  Fire  Pump— Gr-13-B-ll 

Hand  Gear  for  Operating  Hatches — Gr-4 

Hand  Rail  around  Hatches — Gr-7-C 

Hand  Rails,  Awnings,  Stanchion  and  Canopy  Frames — Gr— 
7-C 

Hand  Steering  Gear — Gr-18 

Hand  and  Grab  Rails.  Companion  Hatch — Gr-4-C-6 
Hangers  for  Ventilating  Ducts — Gr-5-A-7 
Hanks,  Jib— Gr-6-B 

Hatch  Battens,  Cleats  &  Wedges— Gr-4-A-8 

Hatch,  Booby,  Metal— Gr-4-C 

Hatch,  Booby.  Wood— Gr-4-C 

Hatch  Brows,  Metal — Gr-4 

Hatch  Brows,  Wood — Gr-4 

Hatch,  Canopy  Frames — Gr-4-F 

Hatch  Casings,  Engine,  Boiler  and  Fireroom — Gr2-A-22 
Hatch  Coamings,  Cargo  and  Coal — Gr-4-A-l 
Hatch  Coamings,  O.  T.  &  W.  T.— Gr-4-B-l 
Hatch  Coamings,  Wood  joiner — Gr-4-C 
Hatch  Covers,  Canvas — Gr-4- A- 11 

Hatch  Covers,  Steel,  and  Fittings,  Including  Handling  or 

Operating  Gear,  if  Any — Gr-4-B-3 
Hatch  Covers,  Wood— Gr-4-A-3 
Hatch  Cranes — Gr-6 
Hatch  Fittings— Gr-4-A  &  B 
Hatch  Handrail— Gr-7-C 
Hatch  Shelter  Tents— Gr-7-B-14 
Hatch  Tnuiks— Gr-2-A-23 

Hatches,  Fastenings  for  Canvas  Covers  to — Gr-4 

Hatches,  Flush  Watertight-^r-4 

Hatches,  Raised,  Watertight— Gr-4-B 

Hatches.  Skylights,  etc. — Gr-4 

Hatches,  Strongbacks,  Steel — Gr-4-A  &  B 
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cs,  Strongbacks,  Wood — Gr-4-A 

e  Pipes— Gr-16-A-14 

e  Pipe  Bucklers— Gr-16-A-16 

t  Pipe  Deck  Flanges — Gr-16-A-15 

er  Reels— Gr-3-A-23 

er  Reel  Cover— Gr-7-B-8 

ers— Gr-6-B-26 

s— Gr-6-A-lO 

rs,  Bath— Gr-13-A-lO 

rs.  Steam  for  Plumbing  Fixtures — Gr-13-A-36 

3g  System— Gr-12  &  Gr-l-B-3 

ng  Lines— Gr-6-B-27  &  26-B-4S 

d  Berth.  Metal— Gr-9-D 

d  I>oors,  Metal,  Non-Watertight— Gr-3-A-8 

d  Doors,  Watertight— Gr-3-A-7 

d  Lights— Gr-3-A-6 

s  for  Companion  Hatch  Doors — Gr-4-C-3 

s  for  Doors — Gr-8-F-3 

s  for  O.  T.  and  W.  T.  Hatches— Gr-4-B-4 

5  for  Skylight— Gr-4-D-6 

irs  .or  Deck  W^inches — Gr-17 

Battens— Gr-8-I 

Beams — Gr-2-A-6 

Ceiling — Gr-8-I 

Ladders.  Metal— Gr-3-A-9 

Ladders,  Wood,  Portable— Gr-3-A-9 

Stringers — Gr-2-A-13 

Dg  Down  Rods  &  Washers,  Deck  Houses — Gr-8-D-6 

Breast— Gr-2-A-19 
I,  Cargo — Gr-6-A 
I,  Case— Gr-26-B-18 
i.  Chain— Gr-26-B 
{  for  Storm  Cloths — Gr-7-C 

Grip— Gr-26-B-17 
i.  Meat— Gr-9-K-3 
{,  Pelican- Gr-6-A-28 
t,  Releasing,  Boat  Gear— Gr-19-A-14 
I,  Rigging— Gr-6-A-28 
I,  Mast— Gr-6-A-17 
TS,  Slop,  Plumbing — Gr-13 
Fog— Gr-20-A-19 
Boxes  or  Racks,  Fire— Gr-13-B-6 
Cargo  Oil — Gr-15 

Connections  for  Filling  Ship's  Tanks— Gr-13-D 
Connections  for  Liquid  Cargo  System — Gr-15 
Davits.  Oil— Gr-15 
Deck  and  Fire— Gr-13  A  &  B 
Metallic,  Cargo  Oil— Gr-15-A-4 
Nozzles,  Spanners  and  Reducers — Gr-13 
Racks,  Fire— Gr-13-B-6 
Racks  and  Fastenings — Gr-13 
Reels— Gr-13 
Washers— Gr-13 
tal— Gr-9-M 

tal  Spaces,  Arrangement — Gr-l-B-3 
!,  Chart  and  Pilot,  Steel— Gr-2-A-25 
:,  Chart  and  Pilot,  Wood,  Joiner  Deck,  Plain  Sheath- 
ing and  Bulkheads— Gr-8 

Chart  and  Pilot,  Wood,  Panel  Work— Gr-S 
V  Deck,  of  Metal— Gr-2-A.25 

;  Deck,  of  Wood,  Joiner  Deck,  Plain  Sheathing  and 
Bulkheads— Gr-8 

,  Deck,  of  Wood,  Panel  Work— Gr-8 
Line— Gr-6-B-ll 
Drawings — Grl-B-3 
nts— Gr-13-B-3 

IX  Lining.  Lead  or  Galvanized  Iron— Gr-11-A 
»diine— Gr-ll-B-l 


Ice  Machine,  Fittings — Gr-11-B 
Ice  Making  Tank— Gr-ll-B-15 
Ice  Picks— Gr-25.A-102 
Inclining  Experiment — Gr-l-B-4 

Inner  Bottom,  Flooding  and  Draining — Gr-I-B-3  &  Gr-13-C 
Inner  Bottom,  Framing,  Longitudinal — Gr-2-A-7 
Inner  Bottom,  Framing,  Transverse — Gr-2-A-4 
Inner  Bottom,  Plating^Gr-2-A-9 
Inspection — Gr-l-A-6 

Instrument,  Case  and  Stand,  Operating  Room— Gr-9-M-4 
Instruments,  Drawing— Gr-20-A-15 
Instruments,  Navigating,  Chronometer,  Etc. — Gr-20 
Insulation  for  Refrigerating  Spaces — Gr-U-A 
Insulation,  Non- Metallic — Gr-3-A-42 

Insulation,  Sheet  Steel  in  Boiler  &  Engine  Casing — Gr-2- 
A-21 

Insulation,  Wood — Gr-8-I-14 

Insulators,  Electric— Gr-21-A-35 

Insurance — Gr-1  -  A-3 

Interior  Communication — Gr-22 

Irons,  Boom — Gr-6-A-26 

Isolation  Ward,  Arrangement — Gr-l-B-3 

Jack  Rods  for  Fittings  on  Curtains  in  Quarters — Gr-lO 

Jack  Rods  and  Fittings  for  Awnings — Gr-7-C 

Jack  Staff  and  Fittings— Gr-6-A-38 

Jack  Stays,  Rigging — Gr-6-A-16 

Jacob's  Ladders — Gr-3-A-49 

Jardinieres— Gr-2S-D-47 

Jelly  Bag— Gr-25-A-79 

Jib,  Flying— Gr-7-A-l 

Jib,  Inner — Gr-7-A-3 

Jib,  Outer— Gr-7-A-2 

Jingles— Gr.22-A-12 

Joiner  Bulkheads,  Metal— Gr-2-A-20 

Joiner  Bulkheads,  Wood,  Panel  Work— Gr-8 

Joiner  Bulkheads,  Wood,  Plain— Gr-8-C 

Joiner  Decks,  Plain  Sheathing  and  Bulkhead— Gr-8 

Joiner  Glazing — Gr-8-G-2 

Joiner  Hardware — Gr-8 

Joiner  Plans,  Berthing  and  Messing — Gr-l-B-3 

Joiner  Work  in  Quarters,  Wood,  Portable  not  Including 

Furniture — Gr-8 
Joiner  Work  in  Store  Rooms,  Wood — Gr-8 
Joiner  Work,  Painting — Gr-24-A 
Joiner  Work,  Varnishing — Gr-24-A 
Jugs--Gr-25-A-103 
Jugs,  Cream— Gr-2S-D-39 
Jugs,  Syrup— GT-25-D-38 
Junction  Boxes,  Electric — Gr-21-A-27 
Kedge  Anchor— Gr-16-A-22 
Keel  Bar— Gr-2-A-l 
Keel,  Bilge,  Metal— Gr-2-A-2 
Keel.  Bilge,  Wood— Gr-2-A-2 
Keel,  Docking,  Metal— Gr-2-A-2 
Keel,  Flat  Plate— Gr-2-A-l 
Keel,  Vertical  Plate— Gr.2-A-1 
Keelson,  Angles  and  Clips — Gr-2-A-8 
Keelson,  Center  Side  &  Bilge — Gr-2-A-7 
Kettles,  Copper,  Steaming — Gr-25-A-9 
Kettles,  Fish— Gr-25-A-66 
Kettles,  Tea— Gr-25-A-26 
Kettles,  Tea,  Copper — Gr-25-A-33 
Kick  Plates  and  Brass  Sills— Gr-3-A-43 
King  Posts,  Steel — Gr-6-A-6 
King  Posts,  Wood — Gr-6-A-6 
Knees  Beam — Gr-2-A-6 
Knife,  Dough— Gr-25-E-9 
Knife,  Provision — Gr-25-A-46 


251 


Index  to  hull  specifi(:ati6NS 


Knives,  Black  Handle— Gr-25.A-23 
Knives,  Bread — Gr-25-C-6 
Knives,  Butter— Gr-25-C-29 
Knives,  Dessert — Gr-25-C-3 
Knives,  Dinner — Gr-25-C-2 
Knives,  Fish — Gt-25-C-22 
Knives,  French,  Butcher,  Klc— Gr-25-A-80 
Knives,  Fruit — Gr-25-C-8 
Knives,  Large  Cooks — Gr-25-A-31 
Ladder  Trunks — Gr-2-A-23 
Ladders,  Accommodation — Gr-3-A-lO 
Ladders,  Boarding — Gr-3-A-9 
Ladders,  Companion,  Metal — Gr-4-C 
Ladders,  Companion,  Wood — Gr-4-C 
Ladders,  Hold,  Metal— Gr-3-A-9 
*    Ladders,  Jacob's — Gr-3-A-49 
Ladders,  Movable — Gr-3-A-9 
Ladders  on  Masts — Gr-6-B 
Ladders,  Pilot— Gr-26-B-26 

Udders,  Rope— Gr-6-B-29  ;. 

Ladders,  Screens — Gr-3-A-33 

Ladders,  Side  Davit  for — Gr-3-A-ll 

Ladle,  Basket— Gr-25.A-74 

Ladles,  Iron — Gr-25-A-29 

Ladles,  Soup — Gr-25-B-30 

Lamp  Room,  Metal — Gr-l-B-3 

Lamps  for  Quarters — Gr-9 

Lamps,  Electric — Gr-21-A-22 

Lamps,  Side  Screens  and  Fittings  for,  of  Metal — Gr-3- 
A-21 

Lamps,  Side  Screens  and  Fittings  for,  of  Wood — Gr-3- 
A-21 

Lashing,  Anchor — Gr-16-A 

Lashings,  Boat — Gr-19 

Launches,  Sail  and  Steam — Gr-19 

Launching  Diagram — Gr-l-B-3  | 

Laundry,  Arrangement — Gr-l-B-3 

Laundry,  Miscellaneous  Fittings,  Metal — Gr-9-P-2 

Laundry,  Piping  and  Pipe  Fittings— Gr-13-A 

Laundry,  Washing  Machinery  and  Accessories — Gr-9-P 

Laundry,  Wood  Fittings  in — Gr-9-P 

Lavatories — Gr-13-A-22 

Lavatories,  Folding— Gr-9- A-9  &  Gr-9-B-8 

Lead  and  Line — Gr-20-A-20 

Leads,  Wire,  Rope,  Rod  or  Chains.  Steering  Gear — Gr-18- 
A.3 

Leadsman's  Platforms — Gr-3-A-13 
Leadsman's  Stool — Gr-3-A-13 
Lemon  Squeezers — Gr-25-A-104 
Letters,  Metal— Gr-3-A-18  &  19 
Lettering  (Painted)— Gr-24 

Lettering  and  Numbering  Hatches  &  Covers — Gr-4-A-7 

Levers  for  Boat  Cranes,  Stowage  of — Gr-l-B-3 

Levers  for  Watertight  Doors,  Stowage  of — Gr-l-B-3 

Levers  for  Windlass,  Stowage  of — Gr-l-B-3 

Library  Books — Gr-25-G-20 

Life  Belts— Gr-20-A-2 

Life  Boats,  Merchant  Work— Gr-19-A-l 

Life  Buoys,  Rubber  and  Cork— Gr-20-A-3  | 

Life  Lines — Gr-20-A-2  ' 

Life  Preservers — Gr-20-A-2 

Life  Preservers,  Racks  for — Gr-9 

Life  Rafts— Gr-19-A-2 

Lifters,  Stove— Gr-25-A-49 

Lifting  Gear  for  Wood  Skylights — Gr-4-D 

Lifting  Gear  for  Steel  Skylights — Gr-4-E-4 

Lifts,  Chain  and  Wire  Rope— Gr-6-B-15  ' 

Lifts,  Sash— Gr-8-G-8 


Light  Box,  Stern— Gr-3-A-50 
Light  Boxes,  Running — Gr-3-A-51 
Light  Boxes,  Side — Gr-3-A-14 
Lights — Companion  Hatch — Gr-4-C-5 
Lights.  Deck— Gr-3-A-6 

Lights,  Fixed  in  Doors  and  Casings — Gr-3-A-6 
Lights,  Hinged — Gr-3-A-6 

Lights,  Masthead,  Running,  Riding,  Towing,  Side  and 
Anchor  if  Oil— Gr-20-A-4 

Lights,  Running,  Anchor,  Signal,  Masthead,  etc.,  if  Elec- 
tric—Gr-20-A-21 

Lights,  Temporary — Gr-l-C-6 

Lignum  Vitae — Gr-2-C-4 

Line,  Lead— Gr-20-A-20 

Linen— Gr-25-F.l 

Linen,  Table — Gr-25-F 

Lines,  Clothes — Gr-25-G-22 

Lines,  Faired — Gr-l-B-3 

Lines,  Heaving — Gr-26-B-45 

Lines,  Rigging — Gr-6-B 

Lining  for  Icehouse,  Lead  or  Galv.  Iron — Gr-11-A 
Links— Gr-6-A-9 
Linoleum — Gr-23-A-5 

Living  Spaces,  Ceiling  in,  Metal — Gr-2-A-34 
Living  Spaces,  Joiner  Work  in.  Ordinary  Wood  Sheath- 
ing and  Bulkheads — Gr-8-E 
Living  Spaces,  Joiner  Work  in  Wood  Panelling — Gr-8-E 
Locks,  Air — Gr-8 
Locks  for  Doors — Gr-8-F-2 

Lockers.  Chain,  Fittings,  Connected  to — Gr-2-A-35 
Lockers,  Chain,  Structure — Gr-2-A-35 
Lockers,  Chain,  Woodwork  in — Gr-8 
Lockers,  Flag,  Metal — Gr-8 
Lockers,  Flag.  Wood — Gr-8 

Lockers,  Metal  or  Wire  Mesh  Built-in  Living  Spaces— Gr-9^S 

Lockers,  Metal  or  Wire  Mesh,  Portable — Gr-9 

Lockers.  Metal  or  Wire  Mesh,  Built-in-Storerooms — Gr-9^" 

Lockers,  Music — Gr-9-F-2 

Lockers,  Pantry  and  Galley — Gr-9-J-4 

Lockers.  Vegetable — Gr-8 

Lockers,  Wood,  Non- Portable — Gr-9 

Lockers,  Wood,  Portable — Gr-9 

Locking  Bars  for  Hatches — Gr-4 

Loft  Work— Gr-l-B-2 

Log  and  Line — Gr-20-A-16 

Log  Books— Gr-20-A-32 

Log  Boom — Gr-6 

Log  Glasses— Gr-20-A-30 

Log  Line,  Fairlead — Gr-3-A-26 

Log  Line,  Reel — Gr-3-A-25 

Log  Lines,  Navigating  Instruments — Gr-20-A-15 
Log,  Patent— Gr-20-A-16 
Log  Rail,  Cover— Gr-7-B-7 
Log  Slates- Gr-20-A-31 

Longitudinal  Bulkheads,  Structural — Gr-2-A-ll 

Longitudinal  Structural  Framing — Gr-2-A-4,  7  & 

Louvres — Gr-5-A-lO 

Lower  Topsails — Gr-7-A-8 

Lyle  Gun— Gr-20-A-22 

McComb  Strainers — Gr-13-D-2 

Main  Sail — Gr-7-A-6 

Mallet— Gr-26-A-lS 

Manholes — Gr-3-A-16 

Manholes,  Covers — Gr-3-A-16 

Manifolds,  Ballast— Gr-13-D-l 

Manifolds,  Drainage — Gr-13-C-l 

Manifolds,  Fire  System— Gr-13-B-3 

Manila  Rope  and  Hawsers — Gr-6-B 
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Margin  Plank,  Carpenter — Cir-8-A 
Margin  Plates  and  Angles — Gr-2-A-9 
Marine  Cilasses — Gr-20 
Marine  Glue — Gr-8-A-6 
Marks.  Draft— Cir-3-A-37 
Marking  Brushes — Gr-2-G-5 
Marking  Pots— Gr-2-G-5 
Marlin  Spikes— Gr-26-H-ll 
Marline— Gr-6-B-9 
Martingale— Gr-6-A-21 
Masher,  Potato— Gr-25-A-16 
Mast  Coats— Gr-6-A-33 
Mast  Covers— Gr-7-B-lO 
Mast  Hoops— Gr-6-A-17 
Mast  Shrouds  and  Stays — Gr-6-B-l  &  2 
Mast  Steps— Gr-6-A-40 
Mast  Tables- Gr-6-A-36 
Mast  Wedges— Gr-6-A-34 
Mast  and  Spar  Forgings — Gr-6-A 
Masts.  Steel  and  Wood— Gr-6-A-l 
Master  Compass,  Gyro — Gr-20-A-lO 
Masthead  Lights,  Electpic— Gr-21-A-21 
Masthead  Light,  if  Oil— Gr-20-A-4 
Material,  Specifications — Gr-1  -A-6 
Material,  Weighing — Gr-l-C-10 
Mats,  Collision — Gr-2-D-7 
Mats  for  Dishes— Gr-25-B-24 
Mats,  Rubber— Gr-23-A-9 
.Mats  and  Matting— Gr-23-A-9 
Mattresses,  Hair — Gr-25-F-O 
Mattresses.  Wire — Gr-9 
Meat  Blocks— Gr-9-K-l 
Meat  Hooks— Gr-9-K-3 

Meat  Hooks,  Refrigerating  Room — Gr-ll-A-12 

Meat  Mincer— Gr-25-A-54 

Meat  Saw-Gr.25-A-13 

Medicine  Chests — Gr-9-M-5 

Medicine  Locker — Gr-9- M -5 

M  egaphone — G  r-20- A -29 

Mess  Kits— Gr-25-A-28 

Mess  Lockers,  Wire  or  Metal,  Portable — Gr-9 

Mess  Tables  and  Benches — Gr-9 

Messing  and  Berthing  Plans — Gr-l-B-3 

Metallic  Oil  Hose— Gr-1 5- A-4 

Meters,  Volt— Gr-21-A-8 

Midship  and  Type  Section — Gr-l-B-3 

Mirrors  in  Bathrooms — Gr-9-N 

Mirrors  in  Staterooms — Gr-9-C 

Mirrors,  Ornamental — Gr-9-F 

Mixer,  Dough— Gr-25-E.48 

Mizzen  Sails — Gr-7-A-8 

Model,  Experiment— Gr-1- B-5 

Model  Finished— Gr-1 -B-5 

Model.  Plate  Line— Gr-1 -B-5 

Mold  Loft  Work— Gr-l-B-2 

Moldings.  Electric — Gr-2l 

Moldings  &  Capping,  Electric — Gr-21-A-28 

Moldings  and  Decorative  Castings — (ir-8-F-5 

Molds,  Casserole — Gr-25-E-15 

Molds,  Jelly— Gr-25.E-16 

Molds,  Pudding— Gr-25-F-17 

Mooring  Bitts — Gr-3-A-l 

Mooring  Chocks — Gr-3-A-2 

Mooring  Lines — Gr-6-B-28 

Moonng  Pipes — Gr-3-A-2 

Mops — G  r-26-  B  -20 

Mosaic  Tiling— Gr-23-A-2 

Motors  for  Blowers— Gr-5-A-23 


Mouth  Pieces,  Interior  Comnuniioation — (jr-22-A-2 

Mush  Whisks— Gr.25-A-85 

Mushroom  Vents — Gr-5-A-29 

Music  Lockers  and  Racks — Gr-9-F-2 

Musical  Instruments — Gr-9-F-l 

Nails  or  Spikes  for  Sheathing — Gr-8-A-8 

Name  Boards— Gr-3-A-18 

Name  Letters— Gr-3-A-18 

Name  Plates,  Builders — Gr-3-A-44 

Napkins — Gr-25-E-9 

Nautical  Almanac — Gr-20-A-37 

Nautical  Instruments — Gr-20 

Navigating  Bridge,  Wood — Gr-8-J-2 

Navigating  or  Flying  Bridges,  Structural  Steel— Gr-2-A-29 

Needles,  Sewing — Gr-26-B-37 

Needles,  Trussing — Gr-25-A-95 

Nests,  Crow's — Gr-6-A-37 

Netting,  Rail— Gr-7-C-lO 

Newell  Posts,  Stairways- Gr-8-li-4 

Night  Glasses — Gr-20-A-24 

Nippers,  Rigging — Gr-6-A-35 

Non-Slipping  Treads — Gr-3-A-47 

Non-Watertight  Hatches — Gr-4 

Non- Watertight  Metal  Doors  not  Joiner— Gr-3-A-8 

Nozzles,  Discharge,  Drainage — Gr-13-C-17 

Nozzles  and  Fittings  for  Hose— Gr-13 

Number  Plates— Gr-3-A-19 

Nut  Crackers— Gr-25-C-16 

Nut  Picks— Gr-25-C-17 

Oakum  for  Caulking — Gr-8-A-5 

Oars  and  Rowlocks — Gr-19 

Official  Trial  Trip— Gr-1 -E-1 

Offsets,  Lifting  and  Other  Dimensions  in  Loft— Gr-l-B-2 
Oil  Fuel  Transfer  Piping— Gr-15-A 
Oil  Hose  Davits— Gr-3-A-28 
Oil  Hose  Metallic— Gr-15-A-4 
Oil  Piping— Gr-1 5- A 
Oil  Pumps,  Cargo— Gr-1 5-A-l 
Oil  Room,  Plan— Gr-l-B-3 
Oil  System,  Cargo — Gr-15-A 
Oil  System,  Fittings — Gr-1 5- A 
Oil  System,  Valves— Gr-15-A-8 
Oil  Tanks,  Relay— Gr-lS-A 
Oil  Tight  Hatch  Coamings — Gr-4-B-l 
Oilskin  Lockers,  Non- Portable  Metal  or  Wire  Mesh— Gr-9 
Oilskin  Lockers,  Portable  Metal  or  Wire  Mesh— Gr-^ 
Operating  Gear,  Ballast  Valves— Gr-13-D-ll 
Operating  Gear,  Drainage  Valves— Gr-13-C- 11 
Operating  Gear  for  Doors — Gr-3-A-48 
Operating  Gear  on  Hatch  Covers — Gr-4 
Operating  Gear,  Steel  Skylights— Gr-4- E-4 
Operating  Gear,  Valve,  Liquid,  Cargo  System  Drainage— 
Gr-15 

Operating  Gear,  Ventilation  Cowls — Gr-5-A-l 

Operating  Gear,  Wood  Skylight — Gr-4-D 

Operating  Room,  Arrangements— Gr-l-B-3 

Operating  Table,  Hospital— Gr-9-M-2 

Ornaments,  Bow  and  Stern — Gr-3-A-20 

Outboard  Fittings,  Plan— Gr-l-B-3 

Outfit,  Bakery  and  Galley— Gr-25 

Outfit,  Boatswain— Gr-26-B 

Outfit,  Carpenter— Gr-26-A 

Outfit,  Laundry— Gr-9-P 

Outfit,  Mess— Gr-25 

Outfit,  Nautical— Gr-20 

Outfit,  Navigating- Gr-20 

Outfit,  Pantry— Gr-25 

Outfit,  Printing— Gr-2S-G 
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Outfit,  Stewards — Gr-25 
Outriggers — Gr-6-A-20 
Outside  Plating— Gr-2-A-14 
Oven,  Bake,  Complete — Gr-25 

Packing,  Cork,  Sawdust,  Charcoal  or  Other  Material — 
Gr-11-A 

Pad  Eyes  for  Rigging — Gr-6-A-14 

Pads  for  Blocks,  Anchor  Handling— Gr-16 

Pads  for  Devil's  Claws — Gr-16 

Pads  for  Funnel  Guys — Gr-6 

Pails,  Cooks,  Galv. — Gr-25-A-51 

Paint  and  Polishing — Gr-24 

Paint  for  Faying  Surfaces  for  Hull — Gr-24-A-l 

Paint  Room,  Arr^t— Gr-l-B-3 

Paint  Room,  Oil  Tanks  and  Fittings  for — Gr-24-A-7 

Painter's  Falls— Gr-26-B-23 

Painter's  Planks— Gr-26-B-24 

Painting,  Canvas  Decks — Gr-24 

Painting,  Carpenter  Decks,  Woodwork — Gr-24  * 

Painting,  Cork — Gr-24-A-5 

Painting,  Deck  Fittings — Gr-24 

Painting,  Hull— Gr-24 

Painting  Joiner  Work — Gr-24 

Pan,  Egg— Gr-25-A-43 

Panels,  Deck  Houses — Gr-8-E-2 

Panels,  Electric — Gr-21 

Pans,  Dust— Gr-25-A-57 

Pans,  Fish— Gr-25-A-37 

Pans,  Galley — Gr-25-A 

Pans,  Iron — Gr-25- A -44 

Pans,  Omelette— Gr-25-A-72 

Pans,  Pie— Gr-25-A-82 

Pans,  Pudding — Gr-25-A-55 

Pans,  Sauce — Gr-25-A-8 

Pans,  Steel  or  Iron  under  Deck  Machinery— Gr-1 7 
Pans,  Stew— Gr-25-A-39 
Panting  Stringers — Gr-2-A-19 
Panting  Stringers  and  Beams — Gr-2-A-19 
Pantry,  Arrangements — Gr-l-B-3 
Pantry,  Lockers  and  Drawers — Gr-8-J-4 
Pantry,  Plumbing  in — Gr-13-A 
Pantry,  Pump— Gr-13-A 
Pantry,  Sink— Gr-13-A-23 
Pantry  and  Galley  Furniture — Gr-9-J 
Pantry  and  Galley,  Outfit- Gr-25 
Parallel  Ruler— Gr-20-A-38 
Parrels— Gr-6-A-22 
Partitions,  Urinal— Gr-1 3- A-1 7 
Partners,  Mast,  Angle  Bars  or  Shapes — Gr-6 
Partners,  Mast,  Wood  Wedging — Gr-6 
Passenger  Accommodations — Gr-9-I 
Paste  Roller— Gr-25-A-56 
Peak  Flats  and  Beams— Gr-2-A-6  &  15 
Pelorus  and  Stand — Gr-20-A-12 
Pepper  Boxes — Gr-25-A-52 
Pepper  Boxes — Gr-25-C-20 
Piano— Gr-9-F-l 
Picks.  Ice— Gr-25-A-102 
Pickling— Gr-2-E 
Pie  Pans— Gr-25-A-82 
Pilasters,  Deck  Houses — Gr-8-E-2 
Pillars,  Bar  Steel  or  Cast  Iron— Gr-2-B-3 
Pillars,  Deck,  Pipe,  Forgings,  or  of  Rolled  Plates — Gr- 
2.B 

Pillars,  Deck,  Structural  or  Built  of  Plates  and  Shapes — 
Gr.2-B 

Pillow  Covers,  Linen — Gr-25-F-4 
Pillows,  Feather  and  Hair — Gr-25-F-5 


Pilot  House,  Metal,  Steel— Gr-2-A 

Pilot  House,  Visor  Frames — Gr-8-G-19 

Pilot  House,  Windows,  Sliding — Gr-8-G 

Pilot  House,  Wood,  Joiner  Decking,  Plain  Sheathing  and 

Bulkheads^Gr-8-D-8 
Pilot  House,  Wood,  Panel  Work— Gr-8-E 
Pilot  Lights,  Electric— Gr-21 -A-1 1 
Pin  Rail— Gr-6-A-15 
Pins,  Belaying — Gr-6- A-1 5 
Pins,  Rolling— Gr-25-E-25 
Pintles,  Rudder— Gr-18-A-12 
Pipe  Berths— Gr-9 

Pipe  Coils,  Refrigeration — Gr-ll-B-3 

Pipe,  Drainage— Gr-1 3- C 

Pipe,  Galley,  Smoke— Gr-3-A-17 

Pipe,  Metal  Guards — Gr-13 

Pipe  Pillars— Gr-2-B-l 

Pipe  Pillars,  Forgings — Gr-2-B-2 

Pipes,  Air,  from  Double  Bottom— Gr-13-D 

Pipes,  Chain— Gr-16-A-17 

Pipes,  Discharge  Plumbing— <}r-13-A 

Pipes,  Filling  for  Liquid  Cargo — Gr-1 5 

Pipes,  Filling,  to  Water  Tanks— Gr-13-A 

Pipes,  Firemain — Gr-13-B 

Pipes,  Fresh  Water  System— Gr-13-A 

Pipes,  Hawse — Gr-16-A-14 

Pipes,  Mooring — Gr-3-A-2 

Pipes,  Smothering,  Fire— Gr-1 3- B-2 

Pipes,  Soil— Gr-13-A-29 

Pipes,  Sounding — Gr-13-D 

Pipes,  Voice — Gr-22-A-l 

Piping  for  Electric  Machinery — Gr-21-A-2 

Piping  to  Deck  Machinery — Gr-17-A-6 

Piping,  Oil  Cargo — Gr-1 5 

Pitch,  Marine  Glue  and  Putty— Gr-8-A-6 

Pitch  Pot  and  Ladle— Gr-26- A-1 

Pitchers,  Milk— Gr-25-D-23 

Pitcher,  Water— Gr-25-C-18 

Planes— Gr-26-A-12 

Plans,  Finished— Gr-l-B-3 

Plans,  General — Gr-l-B-3 

Plans,  Type— Gr-l-B-3 

Plans,  Standard— Gr-1 -B.3 

Planking,  Deck— Gr-8-A 

Plate  Carriers— Gr-25-A-93 

Plate  Racks— Gr-9-J-6 

Plates,  Bread— Gr-25-D-5 

Plates,  Chain -Gr-6-A-7 

Plates,  Dessert- Gr-25-D-2 

Plates,  Dinner- Gr-25-D-l 

Plates,  Fruit— Gr-25-D-6 

Plates,  Name,  for  Hatches,  Doors,  Deck  Fittings,  Etc. — 

Gr-3-A-19 
Plates,  Oval  Fish— Gr-25-D-8 
Plates,  Oval  Meat- Gr-25-D-7 
Plates,  Small  Butler— Gr-25-D-9 
Plates,  Soui)— Gr-25-D-3 
Plates,  Tea— Gr-25-D-4 
Plates,  Wood  for  Deck  Houses— Gr-8-D-2 
Plating,  Decks  and  Flats— Gr-2-A-15 
Plating,  Shell— Gr-2-A-14 
Platforms,  Classed  as  Bridges — Gr-8-J-l 
Platform  Decks,  Metal— Gr-2-A-15 
Platform  Decks,  Wood.  Caulked— Gr-8-A 
Platform  Decks.  Wood,  not  Caulked— Gr-8 
Platform,  Leadsman — Gr-3-A-13 
Platforms,  Sounding — Gr-8 
Plugs.  Deck  Planking— Gr-8-A-4 
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Plugs.  Docking— Gr-13-C-24 
Plumbing — Gr-13 

Pocket  Drains  for  Windows — Gr-8-G-4 
Pockets,  Glass  or  Lead  for  Windows — Gr-8-G-3 
Pokers— Gr-25-A-21 
Poles,  Sheer— Gr-6 

Poles,  SiKnal.  Flag  or  Steering — Gr-6-A-38 
Polishing— Gr-24-A-2 
Porcelain  and  Melal  Washstands — Gr-9 
Port  Doors— (;r-2-A-33 
Ports,  Air— Gr-3-A-6 
Ports,  Cargo— Gr-2-A-33 
Ports — Freeing — Gr-2-A-14 
Ports,  Sirongback — Gr-2-A-33 
Portable  Bridges.  Wooden — Gr-8-J 
•Portable  Coaling  Chutes — Gr-3-A-22 
Portable  Davits.  I  latch— Gr-4-A-13 
Portable  Furinture,  Metal — Gr-9 
Portable  inirniture,  Wood — Gr-9 
Portable  Gratings,  Wood— Gr-8-K-l 
Portable  Ventilating  Sets — Gr-5-A-13 
Portables,  Electric— Gr-21  - A-32 
Portland  Cement— Gr-23-A-l 
Post,  Derrick— Gr-6-A-3 
Post.  King— Gr-6-A-6 
Post.  Samson — (!ir-6-A-6 
Post.  Stern-Fr-2-C-l 
Potato  Peeler- Gr-25-A-108 
Pot,  Stock— Gr-25-A-71 
Pots,  Cast  Iron  Oblong— (ir-25-A-61 
Pots,  Coffee— C;r-25-C-9 
Pots,  Marking — (ir-2-G-5 
Pots,  Mustard— Gr-25-D-41 
Pots,  Tea— Gr-25-C-7 
Poultry  Choppers — (ir-25-A-lOl 
Power  Doors.  W.  T. — Gr-3-A-7 
Preliminary  Trials — Gr-l-K 
Preservers,  Life— Gr-20-A-2 
Printing  Office,  Arrangement — Gr-l-B-3 
Printing  Outfit— Cir-25-(;-21 
Propeller  Booms — Gr-6 
Propeller  Hoist  Pads-Gr-2-A-14 
Propeller  Shaft  Struts— (;r-2-C-7 
Provision  Knife — CJr-25-A-46 
Pudding  Pans — Gr-25-A-55 
Pulleys,  Sasii — Gr-8-G-5 
Pulpit.  Portable— Gr-9 
Pump.  Brine— Gr-ll-B-13 
Pump.  Brine.  Scatings — (ir-ll-B-14 
Pump,  Hand,  Fire- Gr-13-B-ll 
Pump.  Salt  Water— Gr-25-A-17 
Pumps,  Deck — Gr-13 
Pumps,  Hand  Fire — Gr-13-B 
Pumps.  Hand)'  Billy — Gr-13 
Pumps,  Motor  Driven.  Drainage — Gr-13-C 
Pumps.    Motor    Driven.    Sanitary    and    I'Vcsh    Water — 

Gr-13-A 
Pumps.  Oil,  Cargo — Gr-15-A-l 
Pumps.  Portable,  Electric  Drainage — Gr-13-C 
Punts— Gr-19 

Putty  for  Packing  l'*aying  Surfaces — (ir-2-G-6 

Putty  for  Windows— Gr-8-r;-l 7 

Quadrant.  Rudder- Gr-18-A-7 

Quadrants.  Sk>light  Lifting  Ciear — (ir-4-D-5 

Quarter  Blocks.  Steering  Gear — Gr-18-A-15 

Quarters.  Divisional  Bulkhead  in  Light  Metal  -rir-2-A-20 

Quarters.  Divisional  Bulkheads  in  Wo»)d  Plain — Gr-8-C 

Quarters,  Furniture,  Portable— Gr-9 


Quarters,  Joiner  Work  in,  Metal  Furniture — Gr-9 
Quarters,  Joiner  Work  in  Panel  Work — Gr-8-E 
Quarters,  Joiner  Work  in.  Plain  Sheathing  and  Bulkheads 
Gr-8-C 

Quarters,  Plumbing  in — Gr-13-A 

Racks,  Dish,  in  Pantry,  Metal— Gr-9- j -6 

Racks,  Dish  in  Pantry,  Wood— Gr-9-J-6 

Racks,  Ditty  Box— Gr-9-D-12 

Racks,  Hose  with  Fastening — Gr-13-B-6 

Racks,  in  Refrigerating  Rooms — Cir-ll-A 

Racks,  Listrument,  in  Operating  Room — Gr-9-M 

Racks,  Life  Preserver — Gr-9 

Racks,  Storeroom,  Metal — Gr-9-Q-2 

Racks,  Toilet— Gr-9 

Racks,  Towel — Gr-9 

Radiators— Gr-12-A-2 

Radio  Antenna,  Fittings  for — Gr-21-B 

Radio  House — Gr-2-A-25 

Rafts,  Life— Gr-19-A-2 

Rail.  Fife— Gr-6-A-31 

Rail  Fittings — Gr-7-C-5 

Rail,  Rods,  Pipe  and  Wire  Rope — Gr-7 

Rail  and  Awning  Stanchions.  Metal — Gr-7-C 

Rail  and  Awning  Stanchions,  Wood — Gr-7-C 

Rails,  Grab— Gr-3-A-34 

Rails,  Guard,  at  Anchor  Bed — Gr-7-C 

Rails,  Guard,  at  Hatches — Gr-7-C 

Rails,  Hand  around  or  on  Deck  House  Roof — Gr-7-C 

Rails,  Hand,  Bridge  Deck  and  Bridges — Gr-7-C 

Rails,  Hand,  Companion  Hatches — Gr-7-C 

Rails,  Hand  to  Side  Ladder — Gr-7-C 

Rails,  Netting— Gr-7-C-lO 

Rails,   Pin— Gr-6-A-15 

Raised  Hatches.  Watertight- Gr-4-B 

Rake— Gr-25-ii-45 

Range,  Galley — Gr-25-A-l 

Ranges,  Electric  Galley — (ir-25-A-l 

Ratline— Gr-26-B-44 

Ratlines,  Metal  or  Rope — Gr-6-B-3 

Receptacles,  Electric — Gr-21 -A-23 

Red  Lead  for  Faying  Surfaces — (ir-2-(i-6 

Reducing  Valves.  Heating  System — Gr-12-A-l 

Reel  for  Log  Line — Gr-3-A-25 

Reels,  Hawser- Gr-3-A-23 

Refrigerating  Machine — Gr-1 1-B-l 

Refrigerating  Machine,  Fittings— Gr-1 1-B 

Refrigerating  Room.  Interior  Lining.  Lead — Gr-1 1- A 

Refrigerating  Room.  Interior  Lining,  Enameled  Metal  or 

Substitute  for  Same — Gr-11-A 
Refrigerator  Room,  Joiner  Work,  Including  Doors — Gr- 

11- A 

Refrigerator  Room,  Xon-Conducting — Gr-1 1 -A 
Refrigerators,  Portable — Cir-9-J-l 
Releasing  Hooks,  lk)at  Gear — Gr-19-A-14 
Relief  Valve,  Heating  System— Gr-12-A-18 
Relieving  Tiller— Gr-l8-A-9 
Repeater  Compass,  Gyro — Gr-20-A-lO 
Resistance  and  Power  Calculations — Gr-l-B-1 
Rests,  Boom,  Steel  &  Wood— Gr-6- A-29 
Reverse  Frames — Gr-2-A-4 
Rheostat,  Searchlight— Gr-20-A-20 
Rheostats— Gr-21-B-12 

Rilibanding.  Shoring  and  Blocking — Gr-l-C-7 

Ridgepole,  Stanchions— (Ir-7-C-3 

Ridgepoles.  Awning — Gr-7-C-6 

Ridge  Ropes  for  Awnings— Cir-7-C-6 

Riding  Bitts— Gr-3-A-l 

Riding  Lii?hts.  Electric— Gr-2l-A-21 


255 


INDEX  TO  HULL  SPECIFICATIONS 


Riding  Lights,  if  oil — Gr-20-A-4 

Rigging,  Running — Gr-6-B 

Rigging  Screws  or  Turnbuckles— Gr-6-B 

Rigging.  Standing — Gr-6-B 

Ring  Bolt,  Chain  Locker— Gr-1 6- A-24 

Ring  Bolts.  Hatch— Gr-4-A  &  B 

Ring  Buoy — Gr-20-A-3 

Rings.  Life— Gr-20-A-3 

Risers  for  Stairways— Gr-8-H-l 

Rivets— Gr-2-F 

Rockets— <;r-20-A-36 

Rods.  Grab — Gr-7-C 

Rods,  Holding  Down  for  Deck  Houses— Gr-8-D-6 

Rods,  Jack  for  Curtains  and  Quarters — Gr-10-A 

Rods.  Jack  for  Awnings  and  Weather  Cloths — Gr-7-C 

Rods,  Sounding— Gr-13-D 

Rope  Ladders— Gr-6-B-29 

Rope  Reel,  Covers--Gr-7-B-9 

Rope  Reels— Gr-3-A-23 

Rope,  Steering  Gear — Gr-18-A 

Ropes,  Awning — Gr-7-C 

Ropes.  Rigging,  Wire  and  Manila — Gr-6-B 

Roundline— Gr-6-B-l() 

Royal  Sails— Gr-7-A-12 

Rubbermats— Gr-23-A-9 

Rubber  Sheets  for  Cattle  Boats— Gr-4-A-12 

Rubber  Tiling-Gr-23-A-2 

Ruby  Lamp— Gr-20-A-9 

Rudder— Gr-18-A-ll 

Rudder  Bearer— Gr-18-A-l(J 

Rudder,  Head,  Yoke— Gr-18- \-8 

Rudder  Indicators,  Mechanical— Cir-18-A 

Rudder  Pintles— Gr-18- A- 12 

Rudder  Quadrant— Gr-18-A-7 

Rudder  Stock— Gr-18-A-l  1 

Rudder  Stuffing  Box— Gr- 18- A -20 

Rudder  Trunk— Gr-2- A -37 

Rugs  and  Curtains — Gr-lO-A-2 

Running  Light  Boxes — Gr-3-A-51 

Running  Lights,  Electric — Gr-21-A-21 

Running  Lights,  if  Oil — Gr-20-A-4 

Running  Rigging — Gr-6-B 

Saddle  Backs,  Wood— Gr-3-A-22 

Saddles.  Boiler— Gr-2-A-lO 

Safe— Gr-9-A-lO 

Sail  Covers — Gr-7-B-l 

Sail,  Main — Gr-7-A-6 

Sail,  Slide  Tracks— Gr-6-A-39 

Sails — Gr-7-A 

Sails.  Boat— Gr-7-A 

Sails,  Crossjack — Gr-7-A-7 

Sails,  Fore — Gr-7-A-5 

Sails,  Gaff  Topsail — Gr-7-A-21 

Sails,  Lower  Topgallant — Gr-7-A-lO 

Sails,  Lower  Topsails — Gr-7-A-8 

Sails.  Royals— Gr-7-A-12 

Sails,  Skysails— Gr-7-A-13 

Sails,  Spanker — Gr-7-A-20 

Sails.    Studding— Gr-7-A-22 

Sails,  Trysail— Gr-7-A-23 

Sails,  Upper  Topgallant — Gr-7-A-ll 

Sails,  Upper  Topsails — Gr-7-A-9 

Salt  Box--Gr-25-A-76 

Salt-Cellars— Gr-25-C-21 

Salt  Water  System— Gr-13-A 

Saloon,  Dining — Gr-9-E 

Samsom  Posts— Gr-6-A-6 

Sand  in  Cement — Gr-23-A 


Sanitary  Bulkheads— Gr-13-A 

Sanitary  Piping  and  Fittings — Gr-1 3- A 

Sanitary  System — Gr-13-A 

Sanitary  Tanks— Gr-1 3- A-1 

Sanitary  Tank,  Seatings — ^Gr-13-A-2 

Sash  Adjusters— Gr-8-G-14 

Sash  Cord  or  Chain — Gr-8-(j-6 

Sash  F'astcners — Gr-8-G-9 

Sash  Lifts- Gr-8-G-8 

Sash  Pulleys  or  Springs— Gr-8-G-5 

Sash  Pulls  with  Handles — Gr-8-G-15 

Sash  Rollers— Gr-8-G-12 

Sash,  Skylight— Gr-4-l)-3 

Sash  Springs — Gr-8-G-5 

Sash  Stops — Gr-8-G-l  1 

Sash  Weights,  Iron  or  Lead — Gr-8-G-7 

Sash  and  Blinds,  Joiner— Gr-8-G 

Sauce  Pans— (jr-25-A-8 

Saws,  Cross  Cut — Gr-26-A-8 

Saws.  Hand — Gr-25-A-7 

Saws.  Meat— Gr-25-A-13 

Scales— Gr-25-E-26 

Scales  with  Scoops — Gr-25-B-23 

Scientific  Work,  Calculations— Gr-l-B-1 

Scoops,  Air  Port — Gr-3-A-6 

Scoops,  F'lour — Gr-25-A-58 

Scoops,  Vegetable — Gr-25-A-88 

Scrapers.  File  and  Triangular — Gr-26-B-22 

Screen  Doors — Gr-8-F-lO 

Screens,  Coaling — Gr-7-C-12 

Screens.  Doors  and  Window — (ir-8-F  &  G 

Screens.  Ladder — Gr-3-A-33 

Screens,  Metal  to  Coal  Bunker  Doors — Gr-8-F^-lO 

Screens,  Side  Light — Gr-3-A-21 

Screens,  Sklight — Gr-4-D-7 

Screens,  Window — Gr-8-G-lO 

Screw  Drivers — Gr-26-A-19 

Scrubbers,  Deck— Gr-26-B-8 

Scrubbers.  Paint— Gr-26-B-29 

Scupper  Plugs,  Wood — Gr-13-C-26 

Scuppers  and  Drains— Gr-13-C-26 

Scuttle  Butts,  Metal- Gr-ll-B-16 

Scuttles,  Coaling — Gr-3-A-15 

Scuttles,  Deck— Gr-3-A-15 

Sea  Anchor — Gr-16-A-22 

Sea  Connections — Gr-3-A-46 

Sea  Connections,  Plumbing — Gr-13-C-25 

Sea  Steps— Gr-3-A-32 

Sea  Trials — Gr-l-E 

Seams,  Treatment — Gr-2-A-14 

Searchlight— Gr-21-A-19 

Searchlight,  Covers — Gr-7-B-15 

Searchlight.  Rheostat — Gr-20-A-20 

Searchlight.  Stowage — Gr-l-B-3 

Seats,  Deck— Gr-9 

Seats,  Transom.  Metal — Gr-9 

Seats,  Transom.  Wood — Gr-9 

Seizing  Wire— Gr-6-B-12 

Service  Bolts — Gr-2-G-2 

Serving  Table — Gr-9-J-2 

Settees,  Portable— Gr-9 

Sewing  Needles — Gr-26-B-37 

Sewing  Palms — Gr-26-B-36 

Sextants — Gr-20-A-4 

Shackles— Gr-6-A-8 

Shackles,  Anchor — Gr-I6-A 

Shackles,  Chain  Locker — Gr-I6-A-24 

Shades— Gr-lO-A-8 
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Shaft  Alley,  Ceiling  Wood— Gr-8-H-l 
Shaft  Alley,  Structure— Gr-2-A-27 
Shaft  Struts— Gr-2.C-7 
Shaft  Tubes— Gr-2-C-9 
Shafting,  Steering  Gear— Gr-18-A 
Sheathing,  Bare  Metal,  in  Quarters — Gr-2-A-34 
Sheathing,  Cork,  Behind  Metal  Sheathing — Gr-2-A-42 
Sheathing.  Insulating  Material,  Millboard  on  Bulkheads — 
Gr-8-I 

Sheathing,  Radio  Rooms — Gr-8-E 

Sheathing,  Refrigerator  Spaces — Gr-ll-A 

Sheathing,  Wood  Ceiling  in  Coal  Bunkers — Gr-8-I 

Sheathing,  Wood  Ceiling  in  Holds — Gr-8-I 

Sheathing,  Wood  Ceiling  in  Staterooms  Plain — Gr-8-E 

Sheatliing,  W'ood,  in  Chart  Houses  and  Deck  House  and 

Quarters,  Panel  Work— Gr-8-E 
Sheathing,  Wood,   in  Chart  Houses  and   Other  Deck 

Houses  and  Quarters,  Plain — Gr-8-E 
Sheaves  for  Sliding  Doors — Gr-8-F-8 
Sheaves  for  Steering  Gear — Gr-18-A-16 
Sheaves,  Spare — Gr-26-B-5 
Sheer  Poles— Gr-6-B-4 
Sheet  Traveler — Gr-6-A-32 
Sheeting— Gr-6-B-8 
Sheets— Gr-6-B-16 
Sheets,  Bed— Gr-25-F-l 

Shelf  Covering  in  Galley  and  Pantry — Gr-25 

Shell  Beading— Gr-2- A- 14 

Shell  Plating— Gr-2- A- 14 

Shell,  Ports  in— Gr-2-A-33 

Shelter  Tents  for  Hatches— Gr-7-B-14 

Shelving  in  Storerooms,  Metal — Gr-9-Q-2 

Shifting  Boards— Gr-8-I-7 

Ship's  Awnings — Gr-7-C-l 

Ship's  Bell— Gr-20-A-18 

Ship's  Name,  Letters  for — Gr-3-A-18 

Ship's.  Name  and  House  Mag  Engraved  on  Each  Article 

— Gr-25-C-l 
Shoring — Gr-1  -C-7 
Shovels,  Ballast— Gr-2f)-B-21 
Shovels  for  Galley — Gr-25-A-20 
Shoveling  Flats,  Wood,  in  Coal  Bunkers — Gr-8-1 
Showers — Gr-13-A-ll 
Shrouds,  Mast— Gr-6-B-l 
Shutters.  Airtight,  Ventilation — Gr-5 
Sick  Bay,  Arrangements — Gr-l-B-3 
Sick  Bay,  Piping  and  Fittings  to  Bath — Gr-1 3- A 
Side  Boards,  Built  in.  Metal— Gr-9-E-5 
Side  Boards,  Built  in,  Wood— Gr-9-E-5 
Side  Boards.  Portable,  Wood  or  Metal— Gr-9-E-5 
Side  Fenders,  Metal — Gr-2-D 
Side  Fenders,  Wood— Gr-2-D 
Side  House,  Bulkheads,  Steel — Gr-2-A-25 
Side  Keelsons — Gr-2- A -7 
Side  Ladders— Gr-3-A-lO 
Side  Ladders,  Davits  and  Fittings — Gr-3-A-lO 
Side  Light  Boxes — Gr-3-A-14 
Side  Light  Screens — Gr-3-A-21 
Side  Lights,  Electric— Gr-21-A-21 
Side  Lights,  if  Oil— Gr-20-A-4 
Side  Stringers — Gr-2-A-16 
Signal  and  Steering  Poles— Gr-18 
Sills  and  Kick  Plates— Gr-3-A-43 
Silven%'are — Gr-25-C 
Sinks--Gr-I3.A-23 
Skewers— Gr-25- A -50 
Skids,  Boat— Gr-19-A-9 

Skylight  Coaming  above  Fixed  Trunk — Gr-4-D  &  E-1 


Skylight  Coamings— Gr-4-D  &  E-1 

Skylight  iMttings— Gr-4-D  &  E 

Skylight  Lifts,  Metal— Gr-4-E 

Skylight  Lifts.  Wood— Gr-4-D 

Skylight,  Metal  Hatch  Covers— Gr-4-E-2 

Skylight,  Metal  including  Operating  Gear — Gr-4-E 

Skylight  Operating  Gear— Gr-4-D  &  E 

Skylight,  Sash  and  Glass— Gr-4-D-3 

Skylight,  Screens,   Included   with  Skylight— Gr-4-D-7  & 
4-E-9 

Skylight  Trunks,  not  Including  Skylight  Coaming— Gr-2 
A-23 

Skylights,  Wood— Gr-4-E 

Skysails— Gr-7-A-13 

Slide  Tracks— Gr-  6-A-39 

Sliding  Doors,  Watertight— Gr-3-A-7 

Slings,  Coaling — Gr-6-B-30 

Slings  for  Hoisting  Boats  and  Rafts — Gr-19-A 

Sluice  Gates,  Drainage— Gr-13-C-3 

Smoke  Pipe,  Galley— Gr-3-A-17 

Smoke  Stack  Covers — Gr-7-B-ll 

Smoke  Stack  Guys— <jr-6-B-25 

Smoke  Stack  Guy  Pads — Gr-6-B 

Smoking  Room — Gr-9-F 

Smothering  Pipes — Gr-13-B-2 

Soap  Dishes— Gr-13-A-23 

Soapstone — Gr-2-G-3 

Social  Hall— Gr-9-F 

Sockets,  Anchor  Davit — ^Gr-16-A-9 

Sockets  for  Boat  Davits — Gr-19-A-5 

Sockets  for  Canopy  Frames — Gr-4- F-2 

Sockets,  Jack  Staff  and  Ensign  Staff— Gr-6-A-38 

Sofas,  Cushions  for — Gr-10 

Sofas,  Portable.  Wood  and  Metal— Gr-9 

Sofas,  Transoms,  Buit  in,  Metal — Gr-9 

Sofas,  Transoms,  Built  in,  W^ood — Gr-9 

Soil  Pipes-'Gr-13-A-29 

Sounding  Machine — Gr-20-A-33 

Sounding  Platform — Gr-3-A-13 

Sounding  Rod — (Jr-13-D 

Sounding  and  Air  Pipes — Gr-13-D-12 

Soup  Ladles — Gr-25-A-ll 

Soup  Tureens  and  Ladle — Gr-25-C-30 

Spanker — Gr-7-A-20 

Spar  Ceiling — Gr-8-I-l 

Spar  Forgings  and  Castings — Gr-6-A 

Sparring,  Boat  Skids — Gr-19-A-9 

Sparring  in  Holds  and  Between  Decks — Gr-8-1 

Spars,  Booms  and  Yards,  Metal  and  Wood — Gr-6-A 

Spare  Tiller— Gr-1 8- A-9 

Spare  Tiller,  Stowage  for — Gr-l-B-3 

Speaking  Tubes — Gr-22-A-l 

Specifications,  Material — Gr-l-A-7 

Spectacle  Frames — Gr-2-C-6 

Speed  Trial.  Official— Gr-1 -E-1 

Speed  Trial.  Preliminary — Gr-1 -E-1 

Spikes  for  Sheathing— Gr-8-A-8 

Spoons,  Dessert — Gr-25-C-14 

Spoons,  Gravy — Gr-25-A-34 

Spoons,  Iron  and  Wood — Gr-25- A-99 

Spoons,  Mustard — Gr-25-C-33 

Spoons,  Salt— Gr-25-C-32 

Spoons,  Table — Gr-25-C-12 

Spoons,  Tea — Gr-25-C-13 

Spoons,  Waiters — Gr-25-C-34 

Spreads.  Bed— Gr-25-F-3 

Spreaders  for  Running  Lights — Gr-6-A 

Springs,  Bed — Gr-9 
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Trunks,  Expansion  for  Oil  Carriers — Gr-2-A-24 
Trunks,  for  Hatches,  Skylights  and  Ladders  Tween  Decks 

— Gr-2-A-23 
Trunks,  Oil— Gr-15-A 
Trunks,  SkyHght— <;r-2-A-23 
Trunks,  Ventilation — Gr-5-A-2 

Trunks  and  Casings  for  Steam  Pipes,  Built  in— Gr-2-A-23 

Trysail— Gr-7-A-23 

Tub,  Bath— Gr-13-A-9 

Tubes,  Flexible— Gr-22-A-3 

Tubes,  Shaft— Gr-2-C-9 

Tubes,  Sounding — Gr-13-I)-12 

Tubes,  Stern — Gr-2-C-9 

Tubes,  Voice — Gr-22-A-l 

Tumblers— Gr-25-D-25 

Tumblers,  Bed  Room— Gr-25-D-46 

Tunnel,  Shaft— Gr-2-A-27 

Turbo  Generators — Gr-20-A-l 

Turnbuckles,  Jack  and  Awning  Stays — Gr-6-C 

Turnbuckles,  Standing  Rigging — Gr-6-A-ll 

Turning  Gear,  Ventilators — Gr-5-A-ll 

'Tween  Deck  Stringers — Gr-2-A-13 

Twine,  Cotton— Gr-26-B -40 

Twine,  Hemp — Gr-26-B-41 

Upholstery — Gr- 10- A 

Uptakes,  Boiler,  Casings  to — Gr-2-A-22 

Urinal  Partitions— Gr-13-A-17 

Urinal  Traps- Gr-13-A-16 

Urinals,  Fixture  Itself — Gr-13-A-15 

Urinals,  Marble  or  Slate  Slabs  Belonging  to — Gr-13-A-17 
Urinals,  Plumbing  Work  Connected  with — Gr-13-A 
Urns,  Coffee— Gr-25-A-4 
Urns,  Hot  Water— Gr-25-A-3 
Utensils,  Galley — Gr-25 
Utensils,  Pantry — Gr-25 
Valve,  Operating  Gear — Gr-13 
Valve,  Operating  Gear  Ballast— Gr-13-D-ll 
Valve,  Reducing,  Steam  Heating— <jr- 12- A- 1 
Valve,  Relief,  Steam  Heating— Gr-12.A-18 
Valves,  Automatic,  Ventilation — Gr-5-A-12 
Valves,  Ballast  System— Gr-13-D-8 
Valves,  Butterfly,  Ventilation— Gr-5-A-ll 
Valves,  Clack-^r-13-C-16 
Valves,  Deck  Machinery — Gr-17-A-7 
Valves,  Drainage— Gr-13-C-8 
Valves,  Exhaust,  Heating  System — Gr-12-A-8 
Valves,  Flood— Gr-13-D-17 
Valves,  Flush— Gr-13-A-13 
Valves,  Hydrants  and  Manifolds — Gr-13-B-3 
Valves,  Oil  System— Gr- 15- A-8 
Valves,  Sanitary  System — Gr-13-A-22 
Valves,  Steam,  Heating  System— Gr-1 2- A-7 
Valves,  Windlass — Gr-16-A-3 
Varnishing — Gr-25 
Vegetable  Cutters— Gr-25- A-87 
Vegetable  Scoops— Gr-25-A-88 
Ventilation,  Arrangement — Gr-l-B-3  &  Gr-5 
Ventilation  Cowls  and  Shutters,  Including  Operating  Gear 
—Gr-5 

Ventilation  Ducts,  Artificial,  not  Structural — Gr-5-A-3 

Ventilation  Ducts,  Natural,  not  Structural — Gr-5-A-3 

Ventilation  Fans,  Motors  and  Thermometers — Gr-5 

Ventilation  Fittings — Gr-5-A-19 

Ventilation  Systems.  Motors  and  Fans— Gr-5 

Ventilation  Trunks,  Built  in — Gr-5-A-2 

Ventilator  Covers— Gr-7-B-12 

Vent  Trunks— Gr-5-A-2 

Vents,  Mushroom — Gr-5-A-29 


Vertical  Keel— Gr-2-A-l 

Visors— Gr-8-G-19 

Visor  Frames — Gr-8-G-19 

Voice  Tubes — Gr-22-A-l 

Volt  Meters— Gr-21- A-8 

Waiters,  Duml>— Gr-3-A-47 

Waiters,  Large— Gr-25-B-7 

Waiters,  Small-C;r-25-B-8 

Wardrobe,  Built  in.  Metal— Gr-9 

Wardrobe,  Built  in,  Wood — Gr-9 

Wardrobes,  Portable,  Wood  or  Metal— Gr-9 

Wardroom  Furniture,  Built-in,  Metal — Gr-9 

Wardroom  Furniture,  Biult-in,  Wood — Gr-9 

Wardroom  Furniture,  Portable — Gr-9 

Warping  Bitts  and  Chocks — Gr-3-A-l  &  2 

Warping  Capstan — Gr-17-A-21 

Warping  Winches — Gr-1 7- A 

Warps  and  Hawsers — Gr-6-B-26 

Wash  Basins,  Galv.— Gr-25-B-9 

Wash  Bowls— Gr-13-A 

Wash  Deck  Hose  and  Gear —Gr-13- A-B 

Wash  Stands— (jr-9 

Washing  Machines,  Laundry — Gr-9-P-l 

Washrooms,  Petty  Officer's,  Crew  and  Firemen,  Plumbing 

Fixtures  and  Piping —Gr-13-A 
Watchmen — Gr-l-C-5 
Water  Cans— Gr-25 -A -63 
Waterclosets — Gr-13-A 
W  atcrcoolers — Gr-13-A 
Water  System,  Fresh — Gr-1 3- A 
Water  Tanks,  Built  in— Gr-13-A 
Water  Tanks,  Copper — Gr-1 3- A 
Water  Tanks,  Independent,  Steel — Gr-13- A 
Watertight  Doors,  Hinged— Gr-3-A-7 
Watertight  Doors,  Power — Gr-3-A-7 
Watertight  Doors,  Sliding — Gr-3-A-7 
Watertight  Hatches— Gr-4-B 
Watertight  Hatches,  Flush— Gr-4-A  &  B 
Watertight  Hatches,  Raised— Gr-4-A  &  B 
Watertight  Manholes — Gr-3-A-16 
Watertight  Scuttles— Gr-3-A-l 5 
Waterway  Angles— Gr-2-A-16 
Weather  Cloths— Gr-7-C-2 

Wearing  Strakes  for  Anchor  Chains— Gr-16-A-40 
Web  Beams — Gr-2-A-6 
Web  Frames— Gr-2-A-l 7 
Wedges  for  Masts — Gr-6-A-34 
Wedges,  Hatch— Gr-4- A-8 

Weights,  Estimate  of  Hull,  from  Plans— Gr-l-B-1 

Weights,  Sash— Gr-8-G-7 

Weighing  Material — Gr-l-C-10 

Wells,  Bilge— Gr-2-A-30 

Wheel  Covers,  Canvas — Gr-7-B-13 

Wheel  Houses,  Steel— Gr-2-A-25 

Wheel  Houses.  Wood,  Joiner  Decking,  Plain  Sheathing 

and  Bulkheads— Gr-8-D 
Wheel  Houses,  Wood,  Panelwork— Gr-8-E 
Wheel,  Steering— Gr-18-A-l 
Winch  Covers — Gr-7-B-5 
Winch  Foundation — Gr-1 7- A 
Winch,  Hand— Gr-17-A-22 
Winches,  not  Including  Towing— Gr-17-A 
Winches,  Towing — Gr-17-A 
Wind  Sails— Gr-5-A-26 
Wind  Scoops— ^r-5-A 
Windlass— Gr-17-A-l 
Windlass  Cover — Gr-7-B-6 
Windlass  Foundation — Gr-16-A-25 


INDEX  TO  HULL  SPECIFICATIONS 


Windlass  Piping — Gr-16-A-2 
Windlass  Valves— Gr-16-A-3 
Window  Pockets-  -Gr-8-G 
Window  Screens— Gr-8-G- 10 
Windows,  Wood— Gr-8-G 

Wings  and  Windsails  for  Cowls — Gr-5-A-25  &  26 

Wire,  Electric— Gr.21-A-31 

Wire  Hawsers  and  Towlines — Gr-6-B 

Wire,  Interior  Communication— Gr-22-A-7 

VV^ire  Mattresses — Gr-9 

Wire  Mesh  Doors— Gr-8-F-l  1 

Wire  Rope  Reels— Gr-3-A-23 

Wire  Rope  Rigging — Gr-6-B 

Wire  Seizing — Gr-6-B-12 

Wireless  Telegraph,  Antenna,  Fittings  for — Gr-21-B 
Wiring,  Electric — Gr-21-A 
Wiring  Tunnels — Gr-21-A 
Woodwork — Gr-8 


Work  Benches,  Metal,  Built  in— Gr-3-A-40 
Work  Benches.  Portable— Gr-9-0 
Work  Benches,  Wood,  Built-in— Gr-9-0 
Workshop  Arrangements — Gr-l-B-3 
Wrenches,  Air  Port— Gr-26-A-22 
Wrenches,  Cargo  Port — Gr-26-A-24 
Wrenches,  Monkey — Gr-26-A-21 
Wrenches,  Spanner — Gr-26-A-20 
Wrenches,  W.  T.  Door  or  Hatch— Gr.26-A-23 
Yards,  Metal— Gr-6-A-4 
Yards,  Wood — Gr-6-A-4 
Yarn,  Spun — Gr-26-B-42 
Yoke,  Rudder  Head— Gr-18-A-7 
Zinc  Protection  on  Rudder — Gr-18-A-27 
Zinc  Protection  on  Sternpost,  Struts  and  Stern  Tube— 
Gr-2-C-lO 

Zinc  Sheathing  or  Lining.  Refrigeration  Space — Gr-ll-A-9 
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XIII    Plumbing   269 
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XXI\'    Painting  and  Polishing  272 
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Hull  Specifications 


GROUP  I 
Incidentals 

A     1  Dimensions 

2  Description 

3  Insurance  Premium 

4  Surety  Bond  on  Contract 

5  Classification  Fees 

6  Inspection  &  Tests  of  Material 

7  Specifications 

H     1  Drawings  &  Calculations,  Hull  &  Machinery 

2  Mold  Loft  Work 

3  Drawings  Furnished  to  Owners 

4  Inclining  F'xperimcnt 

5  Model 

C     1  Launching 

2  Dry  Docking  Incl,  Towage  to  &  From  Dr>'  Dock 

3  Care  of  Ship  at  Wharf  &  Mooring  Same 

4  Sweeping  &  Cleaning 

5  Watchmen 

6  Install  &  Maintain  Temporary  Lights 

7  Blocking,  Shoring,  &  Ribhanding 

8  Staging 

9  Testing  all  Water  and  Oil  Tight  Comparimcnts 

10  Weighing  Material 

11  Testing  Auxiliaries 

D    1    Supervision  (to  include  salaries  of  foremen  whose 
time  is  charged  against  the  vessel). 

E    1    Dock  and  Sea  Trials 
F     1  Delivery 

GROUP  II— STEEL  HULL 
Structural 

A      1  Keels.  Flat,  Bar  &  Vertical 

2  Keels.  Docking  &  Bilge 

3  Stem,  Cast  Steel  or  Bar 

4  Frames  &  Reverse  Frames 

5  Floors  &  Bilge  Brackets 

6  Beams.  Knees  or  Brackets 

7  Keelsons,  Center,  Bilge  &  Side 

8  Keelsons.  Angles  &  Clips 

9  Tanklop  Plating  &  Margins,  Liners 

10  Boiler.  Engine  &  Auxiliary  Seatings 

1 1  Ix)ng*t.  &  Trans.  Bhds. 

12  Bounding  &  Stiffr.  Angles,  Brackets  &  Liners  for 

Bhds. 

13  Hold  &  'Tween  Deck  Stringers  (Clips  to  Same). 

14  Shell  Plating,  Straps.  Doublings  &  Liners 

15  Decks  &  Flats,  Plating.  Liners  &  Straps 

16  Stringers,  Waterway  &  Face  .\ngles 

17  Web  Frames,  Plates  &  Shapes 

18  Strong  Beams  in  Engine  &  Boiler  Spaces 

19  Panting  Stringers  &  Breast  Hooks 

20  Sheet  Steel  Bhds.  in  Living  Quarters 

21  Sheet  Steel  Insulation  in  Boiler  &  Eng.  Casings 

22  I'Jigine  &  Boiler  Casings 

23  Trunks  for  Hatches,  Skylights  &  Ladders  Between 

Decks 

24  Expansion  Trimks  for  Oil  Carriers 


Structural — Continued 

A    25  Steel  Deck  Houses 

26  Girders 

27  Shaft  Alley 

28  Doul)lings  at  all  Deck  Erections 

29  Bridges  (Steel) 

30  Bilge  Wells 

31  Billboards 

32  Breakwaters  on  Deck 

33  Cargo  Ports 

34  Steel  Ceiling 

35  Chain  Locker 

36  Coal  Trunks 

37  Rudder  Trunk 

Pillars,  Hold  or  Twccn  Deck 

B     1  Pipe 

2  Forgings  or  Pipe  Pillars 

3  Bar  Steel  or  Iron  Pillars 

4  Pillars,  Built  Up 

Stern  Frame  and  Struts 

C     1  Stern  Frame,  Forged  Iron  or  Steel 

2  Stern  Frame,  fast  Steel 

3  Brass  Bushings  for  Gudgeons 

4  Lignum  Vitae 

5  Discs  for  Lower  Gudgeons 

6  Spectacle  Frame.  Forged  or  Cast 

7  Struts  or  Shaft  Brackets 

8  Steel  Covering  around  Propeller  Wril 

9  Stern  Tubes 
10  Zincs 

Guards  and  Fenders 

D     1  Plates  or  Shapes 

2  Pitch  or  Cement  Filling 

3  Wood  Filling 

4  Pine  or  Hardwood  Guard^i 

5  Steel  Challng  Strips 

6  Fastening  for  Wood  (lUard 

7  Collision  Mats 

Pickling  Plates  and  Shapes 

E      1  Muriatic  Acid 

2  Lime 

3  Wire  Brushes  8c  Scrapers 

4  Galvanizing 

5  Miscellaneous  Treatment  of  Material 


1  Steel  Rivets 

Sundries 

1  Templet  Wood 

2  Service  Bolts 

3  Soapstone,  Chalk.  Crayons 

4  Tacks 

5  Marking  Pots.  Paint.  Marking  P>rnshes 

6  Red  Lead.  Putty.  Etc. 

GROUP  III 
Hull  Fittings 

1  Biits,  Incl.  Woodbeds  &  l^'astcning 

2  Chocks,  Incl.  Woodbeds  &  Fastening 

3  Cleats.  Incl.  W^oodbeds  &  Fastening 

4  Dollies,  Incl.  Woodbeds  &  Fastening 
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HULL  SPECIFICATIONS 


Hull  Fittings — Continued 

A    5  Fairleads,  Incl.  Woodbeds  &  Fastening 

6  Airports,  in  Hull  &  Deck  Houses— Deck  Lights- 

Fixed  Lights 

7  Steel  Doors,  W.  T. 

8  Steel  Doors,  Non  \V.  T.  &  A.  T. 

9  Ladders,  Steel  or  Wood 

10  Accommodation  Ladder  &  Platforms 

11  Accommodation  Ladder  Davits,  Sockets 

12  Accommodation  Ladder  Block  &  Falls 

13  Leadsman's  Stool  &  Fittings 

14  Side  Light  Boxes 

15  Deck  Scuttles 

16  Manholes,  Frames  &  Covers 

17  Galley  Smoke  Pipe 

18  Name  Boards,  Names  Bow  &  Stern 

19  Name  Plates,  Berth  &  Chair  Numl>ers 

20  Bow  &  Stern  Ornaments 

21  Sidelight  Screens 

22  Coal  Chutes,  Portable 

23  Hawser  &  Rope  Reels 

24  Bridge  Supports  &  Braces 

25  Reel  for  Log  Line 

26  I^'airlead  for  Log  Line  on  TafFrail 

28  Hose  Davits,  Oil 

29  Hose  Davits,  Sockets 

30  Hose  Davits,  Eyes  &  Pads  , 

31  Hose  Davits,  Blocks  &  Falls 

32  Sea  Steps 

33  Canvas  Screens  for  Ladders 

34  Grab  Rails  and  Fittings 

35  Sundry  Pad  Eyes,  Ringbolts,  etc. 

36  Eye  Brows  over  Airports,  Doors,  etc. 

37  Draft  Figures 

38  Ash  Chutes,  Garbage  Chute 

39  Galley  Coal  Box,  Metal  Built  in 

40  Benches,  Work,  Metal 

41  Bulletin  Boards 

42  Insulation,  Non-Metallic 

43  Brass  Sills  and  Kick  Plates 

44  Builder's  Name  Plate 

45  Cattle  Stalls,  Metal  Work 

46  Sea  Connections 

47  Dumb  Waiters 

48  Operating  Gear  for  Doors 

49  Jacob's  Ladders 

50  Light  Box,  Stern 

51  Light  Boxes,  Running 


GROUP  IV— HATCHES,  SKYLIGHTS,  ETC. 


Hatches,  Cargo  and  Coal 


Coamings.  Steel  or  Wood  &  Fastening 
Strong  Beams,  Steel  or  Wood  &  Fastening 
Hatch  Covers,  Wood 
Half  Round  for  Cover  Handles 
Screws  for  Securing  Same 
Round  Bar  for  Edge  Bolting  Covers 
Lettering  &  Numbering 
Battens,  Cleats  &  Wedges 
Ring  Bolts 

10  Cleats  or  Fairleads 

11  Tarpaulins 

12  Rubber  Sheets  for  Cattle  Boats 

13  Hatch  Davits 


Hatches.  O.  T.  or  W.  T. 

B    1  Coamings 

2  Strong  Beams 

3  Covers 

4  Hinges 

5  Hinge  Pins,  Bronze 

6  Swing  Bolts  &  Dogs 

7  Gasket  Strips  &  Screws 

8  Gasket,  Rubber,  Hemp,  Asbestos,  Fibre  or  Canvas 

9  Ring  Bolts 

10  Hasps,  Eye 

11  Padlocks 

12  Air  Pipe  or  Cock 

13  Wire  Gauze  for  Same 

14  Device  for  Holding  Cover  Open 

Companion  and  Booby  Hatches 

C    1  Coamings,  Sides.  Ends  &  Top  Wood  or  Steel  Fast. 

2  Doors,  Wood  or  Steel 

3  Hinges,  Locks,  Hooks,  Hasps 

4  Treads 

5  Lights,  Fixed,  Hinged  or  Sliding 

6  Grab  and  Hand  Rails 

Skylights,  Wood 

D    1  Coamings 

2  Covers 

3  Sash  &  Glass 

4  Protecting  Rods  &  Frame 

5  Quadrants 

6  Hinges 

7  Screens 

Skylights,  Steel 

K    1  Coamings 

2  Covers 

3  Lights,  Fixed  or  Hinged 

4  Operating  Gear  Complete 

5  Hinges 

6  Stanchions  for  Keeping  Covers  in  Position 

7  Sockets  for  Stanchions 

8  Clips  &  Toggle  Pins  for  Same 

9  Screens 

Canopies 

F    1  Frames,  Brass,  W.  Iron  or  Pipe 

2  Sockets  for  Same 

3  Toggle  or  Taper  Pins 

4  Solder  or  Spelter 

5  Pipe  Fittings 

6  Canvas  Covers 

7  Twine  &  Thread 

8  Rawhide  or  Leather 

9  Grommets 
10  Beeswax 

•11  Rope  or  Cordage 

Fidley  Top  and  Cover 

G    1  Top  and  Cover,  Fidley 

GROUP  V 
Ventilation 

A    1  Cowls,  Incl.  Turning  Gear 

2  Vent  Trunks 

3  Air  Ducts 

4  Air  Ducts,  Flanges 

5  Air  Ducts,  Gaskets 

6  Bolts  &  Nuts 
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Ventilation — Continued 

A    7  Hangers  for  Ducts 

8  Elbows 

9  Bell  Mouth  Terminals 

10  Louvres 

11  Butterfly  Valves 

12  Automatic  Valves 

13  Ventilating  Fans,  Portable 

14  Blower  Engine  &  Stationary  Fans 

15  Steam  &  Exhaust  Piping 

16  Valves  for  Same 

17  Flanges  &  Fittings 

18  Bolts,  Hangers  &  Packing 

19  Pipe  Covering 

20  Fan  Casing 

21  Rivets 

22  Wood  &  Steel  Seatings 

23  Motors  for  Blowers 

24  Conduit 

25  Wiring 

26  Windsails 

27  Wings  Canvas,  for  Cowls 

28  Goosenecks 

29  Mushroom  Vents 

GROUP  VI— MASTS  AND  RIGGING 
Masts  and  Fittings 

A    1  Masts,  Steel  or  Wood 

2  Booms,  Steel  or  Wood 

3  Derricks,  Steel  or  Wood 

4  Yards,  Steel  or  Wood 

5  Bowsprit,  Steel  or  Wood 

6  Samson  or  K'ng  Posts 

7  Chain  Plates 

8  Shackles 

9  Links 

10  Hearts  or  Dead  Eyes 

1 1  Turnbuckles 

12  Bands 

13  Cleats 

14  Pad  Eyes 

15  Belaying  Pins,  Pin  Rails,  Wood  or  Steel 

16  Jack  Stays 

17  Mast  Hoops 

18  Trucks 

19  Bumpkins 

20  Outriggers 

21  Martingale 

22  Parrels 

23  Fairleads  for  Braces  through  Bulwarks 

24  Brace  Block  Supporters  on  Rail 

25  Goosenecks 

26  Boom  Irons 

27  Swivels 

28  Hooks 

29  Boom  Rests 

30  Stowage  for  Spare  Booms  or  Yards 

31  Fife  Rail 

32  Sheet  Traveler 

33  Mast  Coats 

34  Mast  Wedging 

35  Nippers  for  Lines  on  Main  Rail 

36  Mast  Tables 

37  Crows  Nests 

38  Ensign  &  Jack  Staffs  &  Sockets 

39  Slide  Tracks 


Masts  and  Fittings — Continued 

A  40  Mast  Steps 

Rigging 

B    1  Shrouds 

2  Stays 

3  Ratlines,  Wood,  Pipe,  Steel  or  Rope 

4  Sheerpoles 

5  Brass  Caps  for  Shrouds  &  Stays 

6  Thimbles 

7  Clews 

8  Sheeting 

9  Marline 

10  Roundline 

11  House  Line 

12  Seizing  Wire 

13  Paint 

14  Halyards 

15  Lifts,  Chain  &  Wire  Rope 

16  Sheets 

17  Braces 

18  Bimtlines 

19  Clew  Lines 

20  Downhauls 

21  Blocks 

22  Brace  &  Lead  Blocks  for  Braces  &  Sheets 

23  Tacks,  (Rope)  for  Jibs  &  Stay  Sails 

24  Cargo  Falls 

25  Funnel  Guys 

26  Hawsers 

27  Heaving  Lines 

28  Mooring  Lines 

29  Rope  Ladders 

30  Coaling  Slings 

31  Tow  Lines 

GROUP  VII— CANVAS  WORK 
Sails 

A    1  Flying  Jib 

2  Outer  Jil) 

3  Inner  Jib 

4  Fore  Stay  Sail 

5  Fore  Sail 

6  Main  Sail 

7  Crossjack 

8  Fore,  Main  &  Mizzen,  Lower  Topsails 

9  Fore,  Main  &  Mizzen.  Upper  Topsails 

10  Fore,  Main  &  Mizzen,  Lower  Topgallant  Sails 

11  Fore,  Main  &  Mizzen,  Upper  Topgallant  Sails 

12  Fore,  Main  &  Mizzen,  Royals 

13  Fore,  Main  &  Mizzen.  Skysails 

14  Main  Staysail 

15  Main  Topmast  Staysail 

16  Main  Topgallant  Staysail 

17  Mizzen  Staysail 

18  Mizzen  Topmast  Staysail 

19  Mizzen  Topgallant  Staysail 

20  Spanker 

21  Gaff  Topsail 

22  Studding  Sail 

23  Trysail 

Covers 

B    1  Sail  Covers 

2  Binnacles 

3  Telegraph 

4  Capstan 
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Covers — Continued 

B    5  Winch 

(»  Windlass 

7  Log  Rail 

5  Hawser  Keel 

9  Rope  Reel 

10  Mast 

11  Smoke  Slack 
li  Ventilator 

\^  Stecrinji  Wheel 

14  Shelter  Tents  for  Hatches 

15  Searehliiiht 

Awnings,  Etc. 

<!     1  Awninjis 

2  Weather  Cloths 

3  Awninj^  Stanchions,  liraces  &  Rails 

4  Awninj;  Stanchions  &  Sockets 

3  Awning  Stanchions  &  Rail  hittings 

6  Awning  Ridges 

7  Awning  Ridge  Ropes 

5  Awning  Jack  Stays 

9  Awning  Jack  Stay  Kyes 

10  Awning  Rails.  Wire  or  Rope  Netting 

11  Canvas  W^eather  Screws 

12  Coaling  Screens 

13  Coal  Bags 

I)     1  Canvas  Covering  for  Decks 

GROUP  VIII— WOODWORK 
Decks,  Caulked 

A     1  Pine.  Cedar  or  Teak 

2  Pine  or  Cedar  Sheathing  on  Same 

3  Deck  Bolts  &  Xiits 

4  (irommeis  &  Plugs 

5  Oakum  or  C'aulking  Cotton 

6  Pitch,  Marine  Clue,  Putty 

7  Tar  Paper,  or  I^'elt,  Betw.  Sheathing 
S  Xails  or  Spikes  for  Sheathing 

9  Tar  or  Pitch  Retw.  Sheathing 

10  C.ang  Planks 

Decks,  T.  and  G. 

B     1  Cedar  or  Pine  T.  &  G. 

2  Canvas  &  Ve\t 

3  Nails 

4  Clalv.  or  Copper  Tacks 

Bulkheads,  T.  and  G. 

C     1  T.  &  G.  Single  or  Douhle  Thickness 

2  Pine  Sills,  Plates  Studs 

3  Tar  Paper 

4  Xails,  Brads,  etc. 

Houses,  Main  Framing 

I)     1  Coamings 

2  Plates 

3  Studs 

4  Bracing 

5  Carlines 

6  Holding  Down  Rods  Washers 

7  Bolts  &  Nuts  for  Scarphs 

S  Wood  Stanchitms,  Plain  Ornamental 

9  Knees  or  Brackets.  Plain  Ornamental 

10  Steel  Knees  or  Brackets 

11  Xails 

12  Carving,  "Certified  to  Accommodate,"  etc. 


Houses,  Sheathing.  Inside  and  Outside 

E     1  T.  &      or  Shiplap 

2  i\'inels  &  I'ilasters 

3  I''rieze 

4  Cornice 

5  Moldings  &  Decorative  Castings 
()  Glue,  Wedging  &  I'astening 

Doors,  Wood 

F    1  D<»ors,  llinge<l.  Swing,  Sliding  or  Slat 

2  Locks 

3  Hinges 

4  I  looks  &  Stops 

5  Checks 

6  Treads,  Wood,  Brass  Lead,  L'niversal  or  Mason 

7  Screws,  Lscutcheon  Pins 

H  Sheaves  for  Sliding  Doors 

9  Track  for  Sliding  Doors 

10  Screen  Doors 

11  Doors,  Wire  Mesh 

12  Wood  h'oundations 

Windows  and  Blinds 

C     1  Sash.  Pine  or  Hardwood 

2  Glass  Sheet,  Plate,  Ground  or  Art 

3  Pockets.  Canvas  or  Lead 

4  Drains  from  Pockets 

5  Sash  Pulleys  or  Springs 
()  Sash  Cord  or  Chain 

7  Sash  Weights.  Iron  or  Lead 

X  Sash  Lifts 

^)  Sash  I'asteners 

10  Window  Screens 

1 1  Sash  Stops 

12  Sash  Rollers 

13  Sash  Centering  Pins  for  Dome  Ventilation  Sash 

14  Sash  Adjusters  for  Dome  X'entilation,  Sash 

15  Sash  Pulls  with  Handles,  Dome  Ventilating  Sash 

16  Sash  Rack  for  Ventilating  Blinds 

17  Putty  or  Molding  for  Glass 
IS  Glazing  Points 

19  Visor  Pilot  House 

Stairways,  Wood 

H    1  Strings.  Treads.  Risers,  Pine  or  Hardwood 

2  Treads,  Lead,  Brass.  Rubher.  Galv.  Iron.  etc. 

3  Screws  &  Kscutche(m  Pins 

4  Xewel  Posts 

5  Balustrades 

6  Handrails.  Brass  or  Hardwood 

7  Handrails,  l^rackets 

8  Bolts  &  Xuts 

9  Xails 

10  (ilue  &  Wedging 

11  Canvas  Lining 

Ceiling,  Hold-Bunker,  Chain  Locker 

f     1  Spar  Ceiling 

2  Spar  Ceiling,  Clips  &  Bolts 

3  Close  Ceiling 

4  Bar  Steel  Edge  Fastening  for  Limbers 

5  Half  Round  for  Handles  for  Limbers 
()  Screws  or  Bolts  for  Same 

7  Shifting  Boards  in  Holds 

8  Clii)s  or  Bolts  for  Same 

9  Chain  Lockers  if  Wood 

10  I'astening  for  Same 

11  Boring  for  Pipes,  Valve  Stems,  etc. 


266 


HULL  SPECIFICATIONS 


Ceiling,  Hold-Bunker,  Chain  Locker — Continued 

A  12  Air  Boxes  and  Sounding  Pipes,  Wood 

13  Cargo  Battens 

14  Insulation 

15  Dumping  Boards 

Bridges,  Wood 

J     1  Inlying  Bridge 

2  Navigating  Bridge 

3  Fore  and  Aft  Bridgo 

4  Forward  Bridge 

5  After  Bridge 

K.    1  Gratings 

L    1  Bulwarks,  Wood 

M    1  Cattle  Stalls,  Wood 

GROUP  IX— FURNITURE 
Captain's  or  Owner's  Staterooms  &  Bridal  Chamber 

\    1  Berth  with  Drawers,  or  Bedstead,  Single  or  Double 

2  W'ire  Mattress 

3  Transom  with  Drawers 

4  Chair 

5  Desk 

6  Table 

7  Toilet  Rack  with  Mirror 

8  Washstand,  if  Wood 

9  I^'olding  Lavatory  or  To' lei  Set 

10  Safe 

11  Wardrobe 

12  Towel  Rack 

13  Coat  &  Hat  Hooks 

14  Folding  Head  Board  Rack 

15  Life  Pre«5erver  Rack 

16  Lamps— Oil 

Chief  Engineer,  First  Officer  and  Purser 

B    1  Berth  with  Drawers  or  Pullman 

2  Mattress,  Wire 

3  Transom  with  Drawers 

4  Chair  or  Stool 

5  Desk 

6  Toilet  Rack  &  Mirror 

7  Washstand,  if  Wood 

8  Folding  Lavatory  cjr  Toilet  Se 

9  Wardrobe  or  Clothes  Locker 

10  Towel  Rack 

11  Head  Board  Rack 

12  Coat  &  Hat  Hooks 

13  Safe 

14  Lamps — Oil 

15  Life  Preserver  Rack 

Staterooms 

C     1  r»crths  with  Drawers 

2  Berths,  Plain 

3  Berths.  Pipe 

4  Wire  Mattresses 

5  Transoms  with  Drawers  or  Plai 

6  Toilet  Rack  &  Mirror 

7  Washstand,  if  Wood 

8  Clothes  Lockers,  Wood  or  Mclal 

9  F'olding  Lavatory  or  Toilet  Set 

10  T(»wel  Rack 

11  Head  Board  Rack 

12  Coat  &  Hat  1  looks 


C  13 
14 


1)  1 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

E  i 

2 

3 
4 

5 
6 
7 
8 

F  1 
2 

3 
4 

5 
6 
7 

F.  1 
2 

3 
4 


G  I 

2 

3 
4 

5 
(> 
7 
8 

10 
11 
12 
13 
14 
15 
16 

H  1 


Staterooms — Continued 

Life  Preserver  Racks 
Lami)s — Oil 

Crew's  Quarters 

Berths,  Plain 

Berths,  Metal,  Single  or  Stands 
Lockers,  Metal,  Wire  or  Wood 
Mess  Tables 
Benches 

Washstands,  if  Wood. 
Coat  &  Hat  Hooks 
Life  Preserver  Racks 
Dish  Racks  &  Lockers 
Mirrors 
Lamps — ( )il 
Ditty  Boxes  &  Racks 
Spit  Boxes 

Dining  Saloon 

Table 

Table  Racks 
Chairs 

Serving  Table 

Side  Board 

Coat  &  Hat  II(H)ks 

Mirrors 

Lamps — Oil 

Social  Hall 

Musical  Instruments 
Music  Lockers  &  Racks 
Trans(jms 
Tables 
C  "hairs 
Mirrors 
Lamps.  Oil 


Transoms 
Tables 
C  hairs 
Mirrors 
Cuspidors 
Lamps,  Oil 


Smoking  Room 


Bar  Room 


Bar  or  Counicr 
I»ack  Door 
Mirror 

Lockers  Under  I»ack  lUir 

Shelving  &  Lockers  I'nder  Har 

Drain  Board  for  Sink 

Brass  T'oot  Rail 

Towel  Holders 

Marble  Base  or  I'roni 

Coat  &  Hat  Hooks 

Roller  Curtain  or  bolding  Laitici- 

(irill  Work 

Sign  Board 

Rubber  Mats 

Wood  Gratings 

Lamps.  Oil 

Boot  Black  Stand 

Stand 

Drawers  Cndcr  Stand 
P>rass  or  Lead  Treads 
Hand  Kail 
Chairs 
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Boot  Black  Stand— Continued 

H   6  Hooks  for  Brushes 

7  Foot  Rests 

8  Mirror 

9  Drawer  Locks 
10  Lamp.  Oil 

Passenger  Accommodations 

[     1  Wood  Berths 

2  Metal  Berths,  Single  or  Standees 

3  Wood  Standees 

4  Toilet  Racks  &  Mirrors 

5  Folding  Lavatory 

6  Folding  Head  Board  Racks 

7  Stools  or  Chairs 

8  Ladder  to  Top  Berth 

9  Transoms 

10  Wash  Stand,  if  Wood 

11  Steerage  Qtrs.,  Mess  Tables 

12  Steerage  Qtrs.,  Mess  Racks  (Table) 

13  Steerage  Qtrs.,  Benches 

14  Steerage  Qtrs.,  Dish  Lockers 

15  Life  Preserver  Racks 

16  Lamps,  Oil 

Pantry  &  Galley 

J     1  Refrigerator,  Portable 

2  Serving  Table 

3  Drain  Board 

4  Lockers  &  Drawers 

5  Cup  Hooks 

6  Plate  &  Dish  Racks 

7  Racks  for  Urns 

8  Dressers  with  Drawers  or  Lockers 

Butcher  Shop 

K    1  Meat  Block 

2  Bench  or  Work  Table 

3  Meat  Hooks 

4  Rods  for  Meat  Hooks 

Barber  Shop 

L     1  Chairs,  Barber  &  Ordinary 

2  Mirrors 

3  Dresser 

4  Lockers 

5  Coat  &  Hat  Hocjks 

6  Waste  Basket 

7  Lamps,  Oil 

Hospital 

M    1  Berths  or  Beds 

2  Operating  Table 

3  Dressing  Table 

4  Instrument  Case 

5  Medicine  Locker 

6  Shelving 

7  Bottle  Racks 

8  Chairs 

9  Dental  Outfit 

Bath  Room 

N    1  Mirror 

2  Towel  Racks 

O    1  Work  Benches 

Laundry 

P    1  W^ashing  Machines 

2  I'ittings 


Store  Rooms 

Q    1  Racks 

2  Shelves 

3  Lockers 

GROUP  X 
Upholstery 

A    1  Carpets 

2  Rugs 

3  Transoms  Seats  &  Backs 

4  Chair  Seats  &  Backs 

5  Linoleum,  except  for  Deck  Covering 

6  Curtains.  Berths,  Port  &  Door 

7  Curtain  Rods  &  Fixtures 

8  Shades,  Car  Type 

9  Covers  for  Upholstery 

10  Wood  Frames  for  Upholstery 

GROUP  XI— REFRIGERATING  PLANT 
Cold  Storage  Chambers 

A     1  Sills,  Plates,  Studs 

2  Tongue  &  Groove 

3  Tar  Paper 

4  Sheet  or  Granulated  Cork 

5  Mineral  Wool 

6  Saw  Dust  or  Charcoal 

7  Mastic  Covering 

8  Sheet  Lead 

9  Sheet  Zinc 

10  Galv.  Iron 

11  Drain  Pipes 

12  Meat  Hooks 

13  Hangers 

14  Fastening 

15  Door  Hardware 

Cold  Storage  Machinery 

B    1  Refrigerating  Machine 

2  Brine  or  Ammonia  Tanks 

3  Pipe  Coils 

4  Hangers  for  Coils 

5  Valves 

6  Flanges 

7  Bolts  &  Nuts 

8  Gaskets 

9  Pipe  Covering 

10  Pipe  Fittings 

11  Steam  &  Exhaust  Piping 

12  Tank  Seatings,  Wood  or  Steel 

13  Brine  Pumps 

14  Pump  Seatings 

15  Ice  Making  Tank 

16  Scuttle  Butt 


GROUP  XII 
Steam  Heating 


1 

Reducing  Valve 

2 

Radiators.  Cast  Iron 

3 

Radiators,  Pipe 

4 

Guards,  Brass  or 

Grill 

5 

Tops,  Marble  or. 

Slate 
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Steam  Heating — Continued 

6  Air  Valves 

7  Steam  Valves 

8  Exhaust  Valves 

9  Asbestos  Backs 

10  Pipe  Covering 

11  Deck  or  Bhd.  Stuffing  Boxes,  Pipe 

12  Pipes,  Steam  &  Exhaust 

13  Fittings 

14  Hangers 

15  Flanges 

16  Bolts  &  Nuts 

17  Gaskets 

18  Relief  Valve 

19  Steam  Trap 


GROUP  XIII— PLUMBING 
Sanitary  System 

\    1  Sanitary  Tanks 

2  Sanitary  Tanks,  Seatings 

3  Fresh  Water  Tanks 

4  Fresh  Water  Tanks,  Seatings 

5  Filling,  Suction,  Air  &  Overflow  P\\mv^ 

6  Fittings  for  Same 

7  Flanges,  Deck  &  Bhd.  Stuffing  Boxes 

8  Hangers,  Gaskets,  Bolts  &  Nuts 

9  Bath  Tubs 

10  Bath  Heaters 

11  Showers 

12  Toilets 

13  Flush  Valves 

14  Bases  for  Toilets.  C.  1. 

15  Urinals 

16  Urinal  Traps 

17  Marble  Partitions  for  Urinals  &  Toilets 

18  Brass  or  N.  P.  Top  Rail  for  Same 

19  Corner  Connections  for  Same 

20  Legs 

21  Lead  Lining  for  Floors  or  Bhds. 

22  Lavatories 

23  Sinks 

24  Drinking  Fountains 

25  Cups,  Chained 

26  Grab  Rails,  Toilet,  Bath  &  Urinals 

27  Faucets 

28  Soap  Dishes,  Sponge  Holders,  etc. 

29  Soil  Pipes 

30  Traps,  Lead  or  Brass 

31  Dk.  &  Bhd.  Flanges 

32  Valves 

33  Piping  to  Basins,  Baths,  Toilets,  Urinals 

34  Fittings 

35  Deck  Hose 

36  Steam  Heaters  for  Plumbing  Fixtures 

37  Steam  Heaters 

Fire  System 

B    1  Fire  Mains 

2  Smothering  Pipes 

3  Valves,  Hydrants  and  Manifolds 

4  Flanges  &  Fittings 

5  Hangers,  Bolts.  Nuts  &  Gaskets 

6  Hose  Boxes  on  a  Rack 

7  Hose  Fire 

8  Fire  Extinguishers 

9  Fire  Axes 


D 


Fire  System — Continued 

10  Fire  Brackets 

H  Hand  Fire  Pump 

12  Stands  for  Fire  Nozzles 

Drainage,  Bilge  &  Scuppers 

1  Manifolds 

2  Strainer  Boxes 

3  Sluice  Gates 

4  Sluice  Gate  Stems  &  Deck  Plates 

5  Bulkhead  Flanges  &  Stuffing  Boxes 

6  Piping 

7  Fittings 

8  Valves 

9  Gaskets 

10  Hangers,  Bolts  &  Nuts 

11  Valve  Operating  Gear 

12  Hand  Pumps 

13  Lead  or  Galv.  Pipe  for  Scuppers. 

14  Deck  Fittings  &  Gratings 

15  Clean  Out  Plugs 

16  Clack  or  Non.  Ret.  Valves 

17  Discharge  Nozzles  or  Lips 

18  Special  Fittings  for  Scuppers 

19  Flanges  &  Fittings 

20  Hangers,  Bolts,  Nuts 

21  Galv.  or  Copper  Tacks,  for  Lead  Scupper 

22  Gaskets 

23  White  or  Red  Lead 

24  Bleeder  Plugs 

25  Sea  Connection 

26  Scuppers 

Ballast  System 

1  Manifold 

2  Strainers,  McComb 

3  Bhd.  Flanj^es  or  Stuffing  Boxes 

4  Expansion  Joints 

5  Nozzles,  Tank  Top 
5  Piping 

7  Flanges  &  Fittings 

8  Valves 

9  Hangers.  Bolts.  Xuis 

10  Gaskets 

11  Valve  Operating  Gear 

12  Air  &  .Sounding  Pipes 

13  A.  &  S.  Pipes.  Deck  Plates  &  Fittings 

14  A.  &  S.  Pipes,  Flanges  &  Fittings 

15  A.  &  S.  Pipes,  Hangers,  Bolts.  Xuts. 

16  A.  &  S.  Pipes,  Gaskets 

17  Flood  Valves 


GROUP  XV 
Oil  Piping  (Tank  Ships  Only) 

1  Oil 

2  Steam  &  Exhaust  Pipe  to  Pumps 

3  Oil  Pipe 

4  Metallic  Hose 

5  Metallic  Hose  Rack 

6  Metallic  Hose  Couplings 

7  Stuffing  Boxes,  Deck  or  Bhd. 

8  Valves 

9  Flanges 

10  Fittings 

1 1  Strainers 
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Oil  Piping  (Tank  Ships  Only)— Continued 

A  12  Special  Fittings 

13  Jrlangcrs  &  Saddles 

14  Bolts  &  Nuts 

15  Gaskets 

16  Covering  for  Steam  Pipes 

GROUP  XVI 
Anchor  Gear 

A     1  Windlass 

2  Piping 

3  Valves 

4  Deck  Stuffing  Boxes 

5  Hangers 

6  Bolts  &  Nuts 

7  Gaskets 

S  Anchor  t  ranc 

9  Anchor  Crane  Sockets  &  liearings 

10  Anchor  Crane  Guys 

11  Anchor  Crane  Blocks 

12  Anchor  Crane  I'alls 

13  Anchor  Crane  Trip  Hook 

14  Hawse  Pipes 

15  Hawse  Pipe  Ueck  l^langes 
U)  Hawse  Pipe  Bucklers 

17  Chain  Pipes 

IS  Chain  Pipe  Covers 

19  Chain  Stoppers 

21)  Devil's  Claws 

21  Anchor  Chains  or  Cal)le 

22  Anchors 

23  Tripping  Gear 

24  Ring  Bolts  it  Shackles  in  Chain  Locker 

25  Wood  Bed  for  Windlass 

26  Wood  Ik'd  for  Chain  Stoppers  ( or  Steel ) 

27  Wood  Bed,  Anchor  Stowage  (or  Steel) 

28  Bolts  &  Nuts 

29  Cat  Heads 

30  Sheavfs  for  Same 

31  Cleats  &•  P'airleads  on  Same 

32  Shank  Painter 

33  Tripping  Gear  on  Cat  Head 

34  Pilling  Under  Deck  for  Cat  Head 

35  l''illing  Under  Deck  for  Windlass 

36  Plates  &  Shapes  under  Deck  for  Windlass 

37  I'illing  under  Deck  for  Stoppers 

.^S  Plates,  etc.,  under  Deck  for  Stoppers 

39  Anchor  Chain  Wearing  Plates 

40  Anchor  Buoys 

GROUP  XVII 
Deck  Machinery 

A     1  Cargo  Winches 

2  Capstans 

3  Towing  Machine 

4  I'reighl  Elevators 

5  Passenger  I^lcvators 

(t  Piping,  Steam  &  F-\hau^t 

7  Valves 

X  I'lanyes  it  Fittings 
Hangers 

10  Slutrmii  Boxes,  Deck  ^K:  I'.hd. 

11  Pipe  Covering 


Deck  Machinery — Continued 

A  12  Elevator  Sheaves 

13  Elevator  Guides 

14  Elevator  Wire  Rope 

15  Bohs  &  Xuts 

16  Wood  Beds 

17  Filling  under  Deck 

18  Plates  &  Shapes  under  Deck 

19  Plates  &  Shapes.  Steel  Seatings 

20  Rivets  &  Tap  Bolts 

21  Capstan  Hand 

22  Winches  Hand 

23  Winch  &  Capstan  Foundations 

GROUP  XVIII 
Steering  Gear 

A     1  Steering  \\  heel 

2  Steering  Stand 

3  Leads,  W'ire.  Rope.  Rod  or  Chain 

4  l''airleads  for  Same 

5  Spring  Buffers 

6  P>eds  or  Supports  for  Same 

7  Quadrant  or  Yoke 

8  Crosshead 

9  Tiller,  Relieving  &  Tackle 

10  Rudder  Bearer 

11  Rudder  &  Slock 

12  Pintles 

13  Sleeves  for  Pintles 

14  Deflecting  Bl(»cks 

15  Quarter  Blocks 

16  Sheaves  &  Fairleads 

17  Steering  Engine 

18  Shafting  for  Control  \'alve 

19  Universal  Joint  Couplings 

20  Deck  or  Bhd.  Stuffing  Boxes 

21  Gear.s 

22  Hangers  &  Bearings  for  Shafting 

23  Telemotor 

24  Telltale 

25  Steering  Telegraph 

26  Stuiring  Boxes  Rudder 

27  Zincs 

GROUP  XIX 
Boats,  Boat  Gear,  Etc. 

A     1  r»oats  with  Outfit 

2  Rafts  with  Outfit 

3  Chocks 

4  Davits 

5  Davit  Sockets  &  liearings 

6  Da\it  Span  Fugs 

7  Cleats 

8  Ciuys  &  Spans 

^)  Skids  &  Platforms 

10  Gripes 

11  CovfMS.  Ridge  Poles.  Spreaders 

12  Blocks 

13  Falls 

14  Releasing  Hooks 

15  Awninu  \-  (  anopie> 

Ih  Boat    rane  l''oundations 

17  Iwiat  iVaiie  Machinery 
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Boats,  Boat  Gear,  Etc. — Continued 

A  18  Boat  Booms 

19  Stoppers 

GROUP  XX 
Equipment 

A    1  Boat  Compass 

2  Life  Lines  &  Preservers 

3  Life  Rings 

4  Sextants 

5  Chart  Weights 

6  Chronometer 

7  CHnometer 

8  Black  Balls 

9  Ruby  Lamps 

10  Compass,  Standard,  Compensating,  Liquid,  or  Card 

11  Binnacle,  Standard,  Compensating  or  Wood 

12  Pelonis  &  Stand 

13  Flags 

14  Charts 

15  Instruments,  Drawing 

16  Ship  Log  and  Line 

17  Submarine  Signal 

18  Ship's  Bell,  Bracket 

19  Fog  Horn 

20  Hand  Lead  Line 

21  Sea  Drags 

22  Lyle  Gun  Line 

23  Binoculars 

24  Night  Glasses 

25  Aneroid  Barometers 

26  Clocks 

27  Telescope 

28  Thermometers 

29  Megaphone 

30  Log  Glasses 

31  Log  Slates 

32  Log  Books 

33  Sounding  Machine 

34  Deviation  Cards 

35  Bridge  Boxes 

36  Powder  &  Rocket  Boxes 

37  Nautical  Almanac 

38  Parallel  Ruler 

3^  Lights,  Masthead,  Running,  Riding,  Towing,  Side, 
Anchor  (If  Oil)  (If  Electric  See  Group  21) 

GROUP  XXI 
Electric  Light  Plant 

A    1  Generators  &  Engines 

2  Steam  &  Exhaust  Piping 

3  Valves  &  Fittings 

4  Bolts,  Nuts,  Hangers  &  Gaskets 

5  Wood  Beds  for  Generators 

6  Marble  or  Slale  for  Switch  Board 

7  Angle  Steel  Frame 

8  Volt  Meters 

9  Ammeters 

10  Switches 

11  Pilot  Lights 

12  Rheostats 

13  Ground  Detectors 

14  Marble  or  Slate  for  Distributing  Panel 


Electric  Light  Plant — Continued 

A  15  Hardwood  Case  for  Distributing  Panel 

16  Glass,  Hardware  for  Distributing  Panel 

17  Slate  Lining  for  Distributing  Panel  Case 

18  Fused  Switches 

19  Search  Light 

20  Search  Light  Rheostat 

21  Lights,  Running,  Anchor,  Signal,  Masthead,  etc. 

(if  Elec.) 

22  Lamps 

23  Receptacles 

24  Mounted  Fuses 

25  Fixtures 

26  Conduit 

27  Junction  Boxes 

28  Molding  &  Capping 

29  Screws  for  Same 

30  Cable 

31  Wire 

32  Portables 

33  Cargo  Clusters 

34  Drain  Pans  under  Generators 

35  Insulators,  Porcelain,  Rubber 

36  Name  Plates 

B    1    Wireless  Telegraph 

GROUP  XXII 
Interior  Communication 

A    1  Voice  Pipes,  Brass  Tubing 

2  Mouth  Pieces 

3  Flexible  Tubing 

4  Call  Bells 

5  Annunciators 

6  Engine  Telegraphs 

7  Wire 

8  Chain 

9  Fairleads 

10  Dials  in  Eng.  Room 

11  Gong 

12  Jingles 

13  Bell  Pulls 

14  Return  from  Gong  to  Pilot  House  (Brass  Tubing) 

15  Wiring  for  Call  Bells 

16  Conduit  or  Molding  for  Same 

17  Battery  for  Call  Bells 

18  Telephones 

19  Messenger  to  Poop  &  Foc's'l.  from  Bridge 

GROUP  XXIII 
Cement,  Tiling,  Linoleum,  Etc. 

A    1    Cement  or  Concrete 
Double  Bottom 
Bilges 
Peaks 

Deck  Chocks 
P'loor  Covering 

2  Tiling 

3  Asbcstolith 

4  Bitumastic 

5  Linoleum  &  End  Strips 

6  Arrow  Lock  Tiling 

7  Cork  Tiling 

8  Bricks 

9  Mats  &  Matting 


271 


HULL  SPECIFICATIONS 


GROUP  XXIV 
Paint  and  Polishing 

A     1  Painting 

2  Polishing 

3  Gilding 

4  Stenciling  all  Articles  of  Outtlt  &  Kquipment 

5  Cork  Paint 

6  Crcosoiing 

7  Oil  Tanks  &  Fittings 

GROUP  XXV— STEWARD'S  OUTFIT 
Galley  and  Cook's 

A    1  Range  with  Racks 

2  Steam  Tables 

3  Hot  Water  Urns 

4  Coffee  Urns 

5  Steam  Cooker 

6  Copper  Boiler  &  Steamer 

7  Coal  Box 

8  Sauce  Pans 

9  Large  Iron  Kettles 

10  Baking  Tins 

11  Soup  Ladles 

12  Galv.  Boilers  &  Steamers 

13  Meat  Saw 

14  Tormentors 

15  Potato  Steamer 

16  Potato  Masher 

17  Salt  Water  Pump 

18  Coir  Mats 

19  Coffee  Boiler 

20  Shovels,  Large  &  Small 

21  Pokers 

22  Gridirons 

23  Knives,  Black  Handle 

24  Forks,  Black  Handle 

25  Axe,  Large 

26  Tea  Kettles 

27  Coffee  Mills 

28  Mess  Kit^ 

29  Iron  Ladles 

30  Forks,  Large  Cook's 

31  Knives,  Large  Cook's 

32  Toasting  Forks 

33  Copper  Tea  Kettles 

34  Gravy  Spoons 

35  Collander 

36  Grater 

37  Fish  Pans,  Tin 

38  Steel 

39  Stew  Pans 

40  Flour  Cask 

41  Sea  Pie.  8  Gal.,  Oval 

42  Cleaver 

43  Egg  Pan 

44  Iron  Pan 

45  Rake 

46  Provision  Knife 

47  Fire  Brush 

48  Chimney  Brushes 

49  Stove  Lifters 

50  Sets  of  Skewers 

51  Cook's  Pails,  Galv. 

52  Pepper  Box 

53  Flour  Dredger 

54  Meat  Mincer 


Galley  and  Cook's — Continued 

A  55  Pudding  Pans 

56  Paste  Roller 

57  Dust  Pans 

58  Flour  Scoops 

59  Black  Lead  Brushes 

60  Sweeping  Brushes 

01  Oblong  Cast  Iron  Pots 

62  Flue  Brush 

63  Water  Cans 
(A  Dippers 

65  Sauce  Pans 

66  Fish  Kettles 

67  Tin  Opener 
f)8  Beef  Press 

69  Pea  Soup  Masher 

70  Stock  Bucket 

71  Stock  Pot 

72  Omelette  Pans 

73  Glaze  Pot  &  Brush 

74  Basket  Ladle 

75  Frying  Basket 

76  Salt  Box 

77  White  Gravy  Strainer 

78  Grill  Tins 

79  Jelly  Bag 

80  Knives,  French,  Butcher,  Mincing,  Oyster,  Pota 

&  Palelte 

81  Bill  of  Fare  Frame 

82  Pie  Pans 

83  Steak  Tongs 

84  Stove  Tins 

85  Mush  Whisks 

86  Cutlet  Bat 

87  Vegetable  Cutters 

88  Vegetable  Scoops 

89  Brawn  Molds 

90  Tongue  Press 

91  Pepper  Dredgers 

92  Mot  Pot  Tins 

93  Plate  Carriers 

94  Bread  Graters 

95  Trussing  Needles 

96  Larding 

97  Kgg  Slicer 

98  Fish  Slicer 

99  Spoons.  Iron  &  Wood 

100  Buiter  Spades 

101  Poultry  Choppers 

102  Ice  Picks 

103  Jugs 

104  Lemon  Squeezers 

105  Slop  Receivers 

106  Milk  Cans 

107  Steam  Egg  Boiler 

108  Potato  Peeler 

Cabin  Stores 

B    1  Sugar  Boxes 

2  Candle  Boxes 

3  Coffee  Cannisters 

4  Tea  Cannisters 

5  Candlesticks  Brass 

6  Bread  Baskets 

7  Large  Waiters 

8  Small  Waiters 

9  Wash  Basins.  Galv. 
10  Corn  Brooms 
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Cabin  Stores — Continued 

B  11  Cork  Screws 

12  Breacl  Trays 

13  Blacking  Brushes 

14  Hand  Scrubbin^j;  Brushes 

15  Dust  Pans 

16  Water  Filter 

17  Medicine  Chest 

18  Brushes  Small 

19  Revolver  &  Case 

20  Cartridges 

21  Spring  Table  Bell 

22  Dinner  Bell 

23  Set  of  Scales  with  Scoops 

24  Mats  for  Dishes 

25  Can  Openers 

26  Mouse  &  Rat  Traps 

27  Water  Cans 

28  Slop  Buckets 

29  Funnels 

30  Set  of  Tin  Measures 

31  Steel  Yard,  to  Weigh  up  to  lbs. 

32  Smoothing  Iron  Set 

33  Platform  Scales  with  Scoops,  to  Weigh  up  to   

lbs. 

Cutlery  and  Plated  Ware 

C    1  Ship's  Name  &  House  Flag  Engraved  on  Each 
Article 

2  Dinner  Knives 

3  Dessert  Knives 

4  Carvers 

5  Steels 

6  Bread  Knives 

7  Tea  Pots 

8  Fruit  Knives 

9  Coflfee  Pots 

10  Dinner  Forks 

11  Dessert  Forks 

12  Table  Spoons 

13  Tea  Spouii 

14  Dessert  Spoani 

15  Cmt  Stm^ft 

16  Nut  Crackers 

17  Xut  Picks 

18  Water  Pitchers 

19  Pickle  Forks 

20  Pepper  Boxes 

21  Salt  Cellars 

22  Fish  Knives 

23  Fish  I'orks 

24  Toast  Racks 

25  Sugar  Basins 

26  Sugar  Tongs 

27  Cream  Ewers 

28  Salt  Spoons 

29  Butter  Knives 

30  Soup  Tureens  &  Ladles 

31  Dish  Covers 

32  Salt  Spoons 

33  Mustard  Spoons 

34  Waiters 

35  Cake  Baskets 

36  Cork  Screws 

37  Butter  Dishes 

38  Asparagus  Tongs 

39  Finger  Bowls 

40  Syrup  Jugs 


Cutlery  and  Plated  Ware— Continued 

41  Sugar  Sifters 

42  Sardine  Tongs 

43  Butter  Cooler^ 

44  Cheese  Scoops 

45  Salad  Forks  &  Spoons  (Wood) 

Crockery  and  Glass 

1  Dinner  Plates 

2  Dessert  Plates 

3  Soup  Plates 

4  Tea  Plates 

5  Bread  Plates 

6  Fruit  Plates 

7  Oval  Meat  Plates 

8  Oval  Fish  Plates 

9  Small  Butter  Plates 

10  Breakfast  Cups  &  Saucers 

11  After  Dinner  Cups  &  Saucers 

12  Tea  Cups  &  Saucers 

13  C9ff»  Mw 

14  CM  QOftfff  Yfgetable  Dishes 

15  Butter  Dishes 

16  Black  Coflfee  Cups  &  Saucers 

17  Ice  Cream  Dishes 

18  Bouillon  Mugs 

19  Water  Pitchers,  Large  &  Small 

20  Sauce  Bowls  &  Ladles 

21  Gravy  Bowls  &  Ladles 

22  Sugar  Bowls 

23  Milk  Pitchers 

24  Salt  Cellars — Glass 

25  Tumblers 

26  Wine  Glasses 

27  Champagne  Glasses 

28  Decanters 

29  Chambers 

30  Pickle  Dishes 

31  Cheese  Dishes 

32  Center  l*'ruit  Dishes 

33  Center  Salad  Dishes 

34  Egg  Cups 

35  Finger  Bowls 

36  Olive  Dishes 

37  Center  Flower  Stand 

38  Syrup  Jugs,  Glass 

39  Cream  Jugs 

40  Pepper  Bottles 

41  Mustard  Pots 

42  Vinegar  Glass  Decanters 

43  Oi  Glass  Dedatfrs 

44  Celeiy  Glati^ 

45  Soda  Glasses 

46  Bed  Room  Tumblers 

47  Jardinieres 

Bakery  Outfit 

1  Biscuit  Tubes 

2  Biscuit  Forcer 

3  Apple  Corer 

4  Bread  Rasp 

5  Galv.  Bucket 

6  lUickwiic^r  Jug 

7  Cake  Hoops 

8  Corn  Bread  Tins 

9  Dough  Knife 

10  Scraper 

11  Sugar  Dredger 

12  I'lour  Dredger 
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Bakery  Outfit— Continued 

E  13  Flour  Scoops 

14  Tin  Opener 

15  Casserole  Molds 

16  Jelly  Molds 

17  Pudding  Molds 

18  Muffin  Rings 

19  Bread  Grater 

20  Nutmeg  Grater 

21  Barm  Can 

22  Palette  Knife 

23  Cutlet  Paste  Cutters 

24  Paste  Brushes 

25  Rolling  Pins 

26  Scales  J4  oz.  to  14  lbs. 

27  Flour  Sieve 

28  Spice  Boxes 

29  Bread  Tins 

30  French  Roll  Tins 

31  Open  Tart  Tins 

32  Patty  Tins 

33  Rice  Pudding  Tins 

34  Roll  Tins 

35  Sandwich  Bread  Tins  with  Lids 

36  Sponge  Cake  Frames 

37  Water  Can 

38  Egg  Whisks 

39  Icing  Pipes 

40  Icing  Bags 

41  Enamel  Whisking  Bowl 

42  Patent  Egg  Whisk 

43  Egg  Basket 

44  Suet  Machine 

45  Bread  Knife 

46  Bread  Sheets 

47  Bread  Prover,  Galv.,  Say  abt.    6'  x  2'— 5"  with 

Copper  Steam  Pipe 

48  Dough  Mixer 

Linen,  Bedding,  Etc. 

F    1  Sheets,  2  pairs  per  berth 

2  Blankets,  1  pair  per  berth 

3  Bed  Spreads,  One  per  Berth 

4  Pillow  Cases,  Two  per  Pillow 

5  Pillows.  Two  per  Berth 

6  Mattresses,  One  per  Berth 

7  Mattresses,  Covers  One  per  Berth 

8  Table  Cloths,  Three  per  Table 

9  Napkins 

10  Glass  Cloths 

11  Towels,  Pantry 

Towels,  Passenger,  Four  per  Passenger 
Towels,  Officers,  Four  per  Officer 
Towels,  Lavatory 

General  Stores 

G    1  Spring  Balance 

2  Scales  &  Weights 

3  Handy  Billy 

4  Brooms 

5  Brushes,  Bannister 

6  Brushes  &  Dustpans 

7  Show  Brushes 

8  Buckets 

9  Mops 

10  Cuspidors 

11  Dinner  Bell 


General  Stores — Continued 

G  12  Cork  Screws 

13  Knife  Board 

14  Table  Gong 

15  Deck  Chairs 

16  Wicker  Chairs 

17  Blotting  Pads 

18  Bibles,  etc. 

19  Chess  Men 

20  Library  Books 

21  Printing  Press 

22  Clothes  Lhies 

GROUP  XXVI— STORES 
Carpenter's  Stores 

A    1  Pitch  Pot  &  Ladle 

2  Grindstone  &  Trough 

3  Mallet,  Caulking 

4  Caulking  Irons 

5  Cold  Chisels 

6  Wood  Chisels 

7  Hand  Saw 

8  Cross  Cut  Saw 

9  Augers 

10  Bitts 

11  Brace 

12  Planes 

13  Adze 

14  Axe 

15  Mallet 

16  Hammers,  Hand 

17  Hammers,  Riveting 

18  Sledge 

19  Screw  Drivers 

20  Wrenches,  Spanner 

21  Wrenches,  Monkey 

22  Wrenches,  Air  Port 

23  Wrenches,  W.  T.  Door  or  Hatch 

24  Wrenches,  Cargo  Port 

25  Tin  Oil  Feeders 

26  Water  Funnels 

27  Copper  Funnels 

28  Hand  Pump,  Tin  or  Galv.  Iron 

29  Spare  Hatch  Wedges 

30  Spare  Capstan  Bars  &  Rack 

31  Propeller  Notice  Boards 

32  Smoking  Notice  Boards 

33  No  Admittance  Notice  Boards 

34  Passengers  Not  Allowed  Abaft  This,  Notice  Board 

35  Passengers  Not  Allowed  on  Bridge,  Notice  Board 

36  Steerage  Passenger,  Notice  Boards 

37  Instructions  for  Adjusting  Life  Preservers 

38  Rail  Straightencr 

39  Sounding  Rods 

40  Flexible  Sounding  Rods 

41  Gimlets 

42  Oil  Stone 

43  Pump  Hook,  Jointed 

44  Chain  Punches 

45  Ring  Spanners  for  Bunker  Plates 

46  Ring  Spanners  for  Sounding  Plugs 

Boatswain's  Stores 

B    1  Tackle,  Watch 

2  Tackle.  Relieving 

3  Tackle,  LuflF 

4  Spare  Blocks,  Assorted 
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Boatswain's  Stores — Continued 

B   5  Spare  Sheaves  for  Blocks 

6  Snatch  Blocks 

7  Cargo  Gins 

8  Deck  Scrubbers 

9  Wood  Fenders  with  Lanyards 

10  Cork  Fenders  with  Lanyards 

11  Marline  Spikes 

12  Crow  Bars 

13  Chain  Hooks 

14  Chain  Slings 

15  Hair  Crate  Hooks 

16  Screw  Shackles 

17  Pairs  of  Grip  Hooks 

18  Pairs  of  Case  Hooks 

19  Coir  Brooms  &  Handles 

20  Mops 

21  Ballast  Shovels 

22  Scrapers,  File  &  Triangular 

23  Painter's  Falls 

24  Painter's  Planks 

25  Boatswain's  Chairs 

26  Pilot  Ladder 

27  Bath  Bricks 

28  Hand  Spikes 

29  Paint  Scrubbers 

30  Hand  Cuffs 

31  Branding  Irons 


Boatswain's  Stores — Continued 

B  32  Paint  Brushes,  Assorted 

33  Paint  Pols 

34  Squeegees 

35  Scraping  Box  Tins 

36  Sewing  Palms 

37  Sewing  Needles 

38  Beam  Clamps 

39  White  Wash  Brushes 

40  Cotton  Twine 

41  Hemp  Seaming  Twine 

42  Hemp  Spun  Yarn 

43  Seizing  Wire 

44  Ratline 

45  Heaving  Lines 

46  Set  of  Tin  Measures 

47  Wheel  Barrows 

Cooper's  Stores 

C    1  Steep  Tubs 

2  Draw  Buckets 

3  Oak  Water  Funnels 

4  Boat  Breakers 

5  Water  Pails 

6  Oval  Breakers 

7  Harness  Casks 

8  Tar  Buckets 
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A  TREATISE 


DESCRIBING  AND  ILLUSTRATING 

PLAINT  MANAGEMENT,  ESTIMATING,  JOB  ORDERS, 
ORDERING    MATERIAL    AND    RECORDING  DATA 
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A 

MODERN  SHIPYARD 


TOGETHER  WITH 

YARD  AND  SHOP  LAYOUTS  OF  EXISTING  SHIPYARDS 
AND  LISTS  OF  THE  EQUIPMENT  CONTAINED  IN  EACH 


BY 
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Foreword 

This  section  is  intended  for  the  use  of  all  persons  interested  in  the  super- 
vision of  work  in  a  modern  shipyard. 

The  greatest  problem  of  the  shipbuilder  today  is  that  of  building  ships 
economically  and  the  future  of  a  great  many  yards  is  absolutely  dependent 

upon  the  manner  in  which  this  problem  is  solved.  j 

During  the  war  the  greatest  pressure  was  brought  to  bear  on  the  ship-  j 

builders  to  produce  tremendous  quantities  of  tonnage  in  the  shortest  possible  | 

time.   Ships  were  vitally  necessary  for  the  successful  carrying  on  of  the  war  | 

and  time  was  of  paramount  importance,  the  cost  involved  being  a  secondary  | 

consideration.   Great  progress  has  been  made  in  plant  management  and  many  j 

short  cuts  have  been  found  for  quicker  production  of  ships.    Today  marks  | 

the  period  of  the  greatest  development  in  shipbuilding  in  the  history  of  this  | 

country.   With  the  coming  of  peace  the  cost  of  production  once  more  becomes  | 

a  determining  factor  and  competition  has  become  sharper.    Efficiency  is  the  | 

watchword  of  the  day.    This  means  a  demand  for  greater  alertness,  aggres-  j 

siveness  and  capacity  on  the  part  of  the  shipbuilder.  j 

Under  these  conditions  the  scientific  management  of  the  shipyard  plant,  | 

with  a  view  of  securing  the  greatest  possible  production  as  a  means  of  reduc-  | 

vng  the  cost,  will  be  looked  to  as  the  best  means  for  accomplishing  the  desired  j 

results.  I 

There  are  four  important  factors  in  the  operation  of  a  shipyard  upon  | 

which  the  output  is  dependent.    They  are  the  System  under  which  it  is  | 

operated,  the  Personnel,  the  Plant  Layout  and  the  Equipment  with  which  it  j 

is  outfitted.  I 

A  systematic  method  of  doing  business,  desirable  in  any  enterprise,  is  | 

absolutely  essential  in  a  shipyard  where  it  is  necessary  to  coordinate  the  j 

activities  of  so  many  distinctively  different  branches  of  endeavor.    Under  a  | 

good  system  the  work  in  a  yard  is  handled  economically  and  completed  with  | 

dispatch,  each  operation  being  performed  in  its  natural  sequence  without  | 

confusion  or  delay  after  which  it  is  passed  on  to  make  way  for  that  following.  j 

The  quality  of  the  work  done  depends  to  a  great  extent  upon  the  skill  and  | 

experience  of  the  persons  doing  it.  A  force  of  skilled  and  experienced  artisans  | 

is  essential  to  a  shipyard  because  it  is  competent  to  carry  out  orders  intelli-  | 

gently,  perform  the  various  operations  more  accurately  and  in  less  time  than  j 

the  unskilled,  thereby  producing  a  higher  grade  of  work  in  greater  quantity,  | 

two  very  important  considerations.  | 

An  efficient  plant  layout  is  a  point  worthy  of  much  thought.    A  plant  | 

correctly  laid  out  can  produce  large  volumes  of  work  in  a  systematic  manner  | 

with  a  minimum  amount  of  handling  and  a  great  saving  of  time  and  money  | 

may  be  accomplished  by  an  efficient  arrangement.  | 

Plant  equipment  is  the  final  factor  which  enters  into  the  making  of  an  | 

efficient  shipyard.    Good  equipment  is  an  advantage  which  no  yard  can  over-  | 

look.   It  is  the  equipment  which  determines,  in  a  large  measure,  the  output  of  | 

the  plant.  There  are  two  important  points  to  be  considered  when  purchasing  | 

equipment.    They  are  the  quality  of  the  machine  and  the  amount  of  work  | 

which  can  be  turned  out  with  it.   Equipment  satisfactorily  meeting  these  two  | 

requirements  will  go  a  long  way  toward  producing  the  results  desired  in  the  | 

operation  of  the  yard  and  money  invested  in  this  way  is  bound  to  bring  the  | 

greatest  returns.  | 

In  the  following  pages  is  described  a  system  for  effectively  supervising  j 

and  following  up  the  work  passing  through  a  modern  shipyard.    Such  ques-  | 

tions  as  estimating,  job  orders,  ordering  material  and  routing  work  are  dis-  | 

cussed  in  detail,  and  in  addition  there  are  included  detail  yard  and  shop  lay-  | 

outs  of  some  of  the  best  shipyards  in  the  United  States  accompanied  by  | 

complete  lists  of  the  equipment  contained  in  each.  1 

S.  M.  PHILLIPS.  I 
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PLANNING  AND  ESTDIATING 


Let  the  first  term  represent  the  group  number,  the  sec- 
ond term  the  alphabetical  sub-division  of  that  group,  the 
third  term  the  particular  item  in  the  alphabetical  sub- 
division, and  place  all  these  over  the  contract  number. 
1  — B-2 

Thus  Mold  Loft  Work,  would  be  the  job 

241 

order  assigned  for  all  work  necessary  to  be  done  in  the 
mold  loft  for  the  vessel  whose  contract  number  was  241. 
2  — A  — 27 

In  like  manner  Shaft  Alley,  would  be 

241 

the  job  order  for  performing  all  work  in  connection  with 
the  shaft  alley  except  riveting. 

The  riveting  for  the  entire  vessel  would  be  charged  to 
2~F  — 1 

job  order  Steel  Rivets. 

241 

Some  items  in  the  specifications  will  be  purchased  by 
the  shipyard,  but  job  orders  are  assigned  to  these  items  the 
same  as  the  others  and  the  pur<:hasing  price  charged 
against  the  job  order  similar  to  the  "material"  charges 
made  against  other  job  orders. 

As  soon  as  notice  is  received  that  a  contract  has  been 
awarded,  a  contract  number  is  assigned  and  job  orders 
are  issued  to  the  drafting  rooms  to  cover  the  drafting 
work  for  the  vessel  and  to  the  mold  loft  for  laying  down 
lines  and  making  templates.  This  is  done  in  advance  of 
the  completion  of  the  job  order  schedule  in  order  to  get 
a  start  on  the  plans,  with  a  view  to  ordering  the  structural 
material  necessary  at  the  earliest  possible  date,  and  to  get 
the  lines  laid  down  in  the  loft  and  a  start  on  the  template 
work  so  that  the  work  of  laying  off,  etc.,  can  begin  imme- 
diately upon  receipt  of  the  material  from  the  mills. 


Ordering  Material 

SIMULTANEOUSLY  WITH  THE  PREPARATION  of  a  SChedulc 
of  job  orders  by  the  planning  section,  the  preparation 
of  structural  material  schedules  is  undertaken  by  the  draft- 
ing room. 

The  preparation  of  material  schedules  is  a  most  im- 
portant and  difficult  problem  and  there  are  several  salient 
points  in  this  connection. 

To  start  with,  it  is  necessary  to  order  material  as  early 
as  possible  so  that  by  the  time  the  detail  plans  are  made 
and  issued  to  the  yard  the  materia]  necessary  to  proceed 
with  the  work  will  have  been  delivered  from  the  mills.  It 
generally  takes  at  least  ninety  days  from  the  receipt  of 
material  orders  for  the  steel  mills  to  begin  making  de- 
liveries so  that  it  becomes  at  once  apparent  that  the  great- 
est speed  possible  is  desired  in  getting  the  orders  off. 

The  material,  however,  must  be  ordered  to  sizes  that 
will  work  into  the  vessel  with  the  smallest  amount  of 
waste  and  in  order  to  determine  these  sizes  it  is  necessary 
to  make  plans  for  the  various  portions  of  the  ship.  These 
plans  or  what  may  be  called  skeleton  drawings  are  made 
as  simple  as  possible,  all  information  not  essential  to  the 
ordering  of  material  being  omitted  and  single  lines  being 
used  to  represent  stiffeners,  etc.,  wherever  possible.  Such 
information  as  location  and  size  of  butts  and  seams,  weight 
and  size  of  plates,  size  and  length  of  stiffeners,  bounding 
angles,  clips,  etc.,  is  necessarily  included.  Figure  I  shows 
a  skeleton  drawing  for  a  water  tight  bulkhead  from  which 
the  material  may  be  listed. 

These  skeleton  drawings  should  be  carefully  numbered 
and  kept  as  they  may  be  used  later  for  the  finished  detail 
plan  by  adding  the  further  information  necessary  for  the 
yard  to  do  the  work. 

C'pon  the  completion  of  the  skeleton  drawing  it  is  sent 


w-  X  B/yi?  /OS 


Fig.  1— Rough  Pencil  Drawing  for  Determining  Material  Required 
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PRINTS  ISSUED 

TO  WHOM 

 8V4 

HULL  NO.  241 


SHIPBUILDING  CO. 
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MADE  BY  
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Fig.  2. — Typical  Schedule  for  Ordering  Plates 
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PRINTS  ISSUED 

TO  WHOM  E 

DATE 

NO. 



HULL  NO. 


SHIPBUILDING  CO. 

NEW    YORK  ,  N.Y. 

SCHEDULE    OF  RIVETS 

MADE  BY   

CHECKED  BY   DATE   


APPROVED 


NAVAL  ARCHITECT 


SHEET  NO. 


REQUISITION  NO.. 


MATERIAL 


TYPE  OF 
HEAD 

DIAMETER 
IN  INCHES 

LENGTH 
IN  INCHES 

NUMBER  or 
LBS.  REQUIRED 

REMARKS 

• 

Fig.  4. — Typical  Schedule  for  Ordering  Rivets 
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Tank  Top 

Side  Framing 

Stringers 

Side  Plating 

Bulkheads 

Girders  and  Pillars 

Decks 

Hawse  Pipes 
Stern  Tubes 
Struts 

Guards  and  Fenders 
Bilge  and  Docking  Keels 
Sea  Connections  • 
Foundations 

Hatches,  Manholes,  Doors,  Skylights  and  Scuttles 

Ladders 

Air  Ports 

Rudder 

Deck  Erections 

Rail  and  Awning  Stanchions 

Launching 

Masts  and  Rigging 

Ceiling 

Auxiliaries 

Steering  Gear 

Bilge  and  Ballast  Systems 

Oil  Piping 

Pluinbinji 

Heating  System 

F-lcctric  Lighting 

Interior  Communication 

Ventilation 

Refrigerating  Plant 

Painting 

Furniture 

Storerooms 

Deck  Covering 

Boats  and  Boat  Gear 

Outfit 

Canvas  Work 
L'pholstery 
Equipment 
Stores 

While  the  above  form  is  a  guide  to  the  sequence  in 
which  the  structure  of  the  vessel  will  be  erected,  and 
while  the  work  must  be  ready  for  fabrication  or  installa- 
tion in  that  order,  it  must  be  kept  in  mind  that  there  are 
many  diflfcrent  shops  in  the  yard  and  that  these  shops 
should  be  started  on  the  particular  work  for  which  they 
arc  adapted  as  soon  as  possible,  whether  the  work  they 
tnm  out  is  immediately  needed  or  not.  An  example  of 
this  kind  would  be  as  follows : 

The  doors,  hatches  and  manholes  might  not  be  needed 
for  some  lime,  but  as  soon  as  the  plans  become  available 
for  this  unit  the  work  on  the  fittings  may  be  proceeded 
with,  thereby  providing  work  for  the  blacksmith,  pattern, 
foundry,  machine  and  galvanizing  shops.  The  completed 
fittings  may  then  be  turned  into  store  in  the  plate  and 
anfi^Ie  shops  and  as  soon  as  a  portion  of  the  force  in  that 
shop  becomes  available,  ihc  plate  and  angle  work  can  be 
undertaken,  after  which  the  completed  unit  is  turned  into 
general  store  until  such  time  as  it  is  required  for  instal- 
lation aboard  ship. 

If  hsL<  l>een  stated  in  the  preceding  article  that  skeleton 
drawings  were  essential  to  the  ordering  of  material.  It  is 
qaiit  evident  that  in  order  to  make  these  drawings  a  line 
plan  must  have  been  first  developed  from  which  to  de- 


termine the  form  of  the  vessel  for  which  the  material  was 
to  be  ordered. 

One  of  the  duties  of  the  planning  section  is  to  keep  in 
touch  with  drafting  work  so  that  as  soon  as  the  line  plan 
for  a  new  vessel  is  completed  in  the  drafting  room,  prints 
may  be  issued  to  the  mold  loft,  in  order  that  the  lines  may 
be  faired  on  the  mold  loft  floor  and  templates  made  for 
the  first  units  listed  in  the  building  form,  so  that  when 
the  material  arrives  from  the  mills  the  yard  is  prepared 
to  immediately  work  it  into  the  ship. 

There  are,  therefore,  three  important  duties  relating  to 
the  preliminary  .work  on  a  new  vessel  that  the  planning 
section  should  keep  in  mind,  as  they  will  apply  to  any 
vessel  to  be  built.    They  are  as  follows : 

Issue  job  order  for  drafting  work. 
Issue  job  order  for  mold  loft  work. 
Order  material. 

These  three  duties,  having  been  properly  attended  to, 
the  work  embodied  in  each  unit  listed  on  the  building 
form  is  planned  as  soon  as  the  yard  drawings  are  com- 
pleted by  the  drafting  room.  The  auxiliary  job  orders 
are  then  ready  for  issuing  to  the  yard  and  this  is  done  as 
soon  as  the  material  necessary  for  carrying  out  the  work 
becomes  available. 

From  this  point  on  is  where  a  system  is  required  more 
than  any  other  place  in  the  plant  organization.  The  prob- 
lem of  carrying  out  the  work  in  such  a  way  as  to  keep 
all  of  the  shops  producing  the  maximum,  co-ordinating  the 
activities  of  the  various  shops  with  a  view  to  avoiding 
confusion  and  at  the  same  time  following  each  particular 
job  through  each  shop  watching  out  that  it  keeps  moving, 
that  only  proper  charges  are  made  against  it  and  that  it  is 
closed  out  when  the  work  is  completed,  is  one  of  the 
hardest  that  a  shipbuilder  has  to  solve. 

The  following  has  been  developed  with  a  view  to  sup- 
plying a  system  that  will  be  simple  and  that  will  apply  to 
any  kind  or  type  of  job  with  a  minimum  of  paper  work. 

A  planner  is  assigned  to  plan  a  certain  job.  He  ana- 
lyzes the  work  to  be  done,  separating  it  into  the  various 
operations  necessary  to  complete  it.  These  operations  are 
written  on  a  standard  form  and  issued  to  the  shops  which 
are  to  perform  them. 

The  work  of  the  planning  section  is  then  taken  up  by 
the  progressmen  in  the  shops.  This  consists  in  seeing 
that  the  material  necessary  for  the  shop  to  proceed  with 
the  work  is  on  hand,  that  the  job  is  assigned  and  that  the 
work  is  pushed  to  completion  so  far  as  his  shop  is  con- 
cerned, keeping  in  constant  touch  with  the  progress  of  the 
work  and  reporting  any  interferences  that  occur  to  the 
Chief  Progressman. 

In  illustration  of  how  this  system  works  out  in  prac- 
tice the  following  jobs  are  a  fair  example: 
2  — A  — 11 

Job  order  Structural  Bulkheads. 

241 

(Covering  the  cost  of  all  work  in  connection  with  the 
structural  bulkheads  for  the  vessel  whose  contract  number 
is  241,  except  riveting.) 

13  — C  — 1 

Job  order  Bilge  and  Ballast  System. 

241 

(Covering  the  cost  of  all  work  in  connection  with  the 
bilge  and  ballast  system  for  the  vessel  whose  contract 
number  is  241.) 

Assume  that  blueprints  of  W.  T.  Bulkhead  No.  108 
(Figure  5)  and  the  Independent  Bilge  Pump  Suction 
Manifold  (Figure  6)  have  been  received  by  the  planning 
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Fig.  5— Plan  No.  1051— W.  T.  Bulkhead  No.  108.   Typical  Working  Plan  as  Issued  to  Yard 


section  from  the  drafting  room.  Figure  No.  5  is  the  same 
bulkhead  for  which  the  material  orders  were  prepared 
in  the  preceding  article  and  the  skeleton  drawing  shown 
in  Figure  1  has  been  completed  for  issue  to  the  yard  as 
shown  in  F""igure  5. 

The  planning  superintendent  receives  the  drawings  and 
assigns  one  of  his  men  to  plan  the  work  embodied  on  each. 
Upon  receiving  a  drawing  and  instructions  from  the  plan- 
ning superintendent,  the  planner  analyzes  the  job  and  plans 
it,  writing  out  the  instructions  to  the  yard  forces  which 
are  necessary  for  carrying  out  the  work.  These  instruc- 
tions are  written  in  such  a  manner  that  each  operation 
will  be  a  unit  by  itself.  The  operations  are  then  typed  on 
the  standard  planning  form.  Serial  numbers  are  given 
to  the  operations  on  the  rough  copy  and  these  are  placed 
after  the  third  term  of  the  numerator  in  the  job  orders 
as  listed  on  the  standard  form.  Sometimes  the  work 
shown  on  a  drawing  is  only  a  part  of  a  larH:e  system.  In 


these  cases  the  serial  numbers  of  the  operations  are  con- 
tinued from  the  portions  of  the  system  which  have  been 
previously  planned.  Such  a  case  is  shown  by  the  plan  of 
work  for  the  Independent  Bilge  Pump  Suction  Manifold. 
A  required  number  of  these  plans  of  work  are  made  and 
they  are  then  cut  up  and  the  operation  instructions  or 
auxiliary  job  orders  are  issued  to  the  yard.  Usually 
about  six  copies  will  be  required  and  if  the  standard 
forms  are  made  of  thin,  tough  paper,  as  they  should  be, 
it  will  be  an  easy  matter  to  make  five  good  carbon  copies, 
thus  providing  a  sufficient  number  of  copies  in  one  opera- 
tion. 

The  carrying  out  of  the  above  is  very  simple,  as  is 
demonstrated  by  the  plans  of  work  shown  in  Figures  7,  8» 
9  and  10. 

The  rough  plans  of  work  having  been  written  out  by 
the  planner  as  shown  in  Figures  7  and  8,  they  are  given 
to  a  typist  for  copying  on  the  standard  form.   Six  copies 
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No.  Pes.  Name  Material 


A59 
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Manifold  Body 
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2 
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1 
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2 
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8 
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4 
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Steel 

Pig.  6— Plan  No.  1411— Independent  Bilge  Pui 

Issued 


ONE  MANIFOLD 


Pc.  No. 

No.  Pes.  Name  Material 


11 

3 

Vz"  Pointed  Set  Screw 

Steel 

12 

1 

Stop  Valve  Spindle 

Cast.  Mang.  Bronze 

13 

1 

Check  Valve  Spindle 

Cast.  Mang.  Bronze 

14 

4 
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Brass 

15 

2 

y2"  Standard  Nuts 
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Wr't  Iron 

16 

16 

Wr't  Iron 

17 

1 

Name  Plate 

1/16"  Sheet  Brass 
1/16"  Sheet  Brass 

18 

1 

Name  Plate 

19 

1 

3/16"  Dia.  Split  Pin 

Brass 

20 

1 

1/2"  Pointed  Set  Screw 

Steel 

Suction  Manifold.  Typical  Working  Plan  as 
Yard 
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Fig.  7— Rough  Plan  of  Work  for  Bulkhead  No.  108 
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Date  ^x/^o     ROUGH    PLAN  OF  WORK  J.O. 
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Fig.  8. — Rough  Plan  of  work  for  Independent  Bilge  Pump  Suction  Manifold 
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OATe  ^^^^^Q     AUXILIARY  JOB  ORDER  NO.  ^  "  '  ^ 


W.  T.  Bhd.  108  .  Shape  and  Barel 
Bounding  angles  as  par  templates  furnished  by  no Id 
loft. 


Pnor...K.  Shlpfltter 


Plate.  &  Angle  ^mod 


A  -  11  - 


Datit  1/2/20      AUXILIARY  JOB  ORDER  NO.  "  "  g41 

W.  T.  Bhd.  108  -  Lay  Off 
Bounding  angles,  stlffeners,  bilge  angles  and  ollpa 
as  per  templates  furnished  by  mold  loft. 


FnorMAK.  Shipf Ltter 


Tlate  k  Angle  Shop 


Date  ^^^^^    AUXILIARY  JOB  ORDER  NO.^  " 


-  A  -  11  -  5 


W.  T.  Bhd.  108  -  Lay  Off 
18  plates  and  8  brackets  as  per  templates  furnished 
by  mold  loft. 


Foreman  Shlpfltter 


TitU  Shop 


Date  _iZi/20_  AUXILIARY  JOB  ORDER  NO.  ^  "  ^^41^^ 


W.  T.  Bhd.  lOd  -  Punch  and  Shear 
Plates,  bounding  angles,  atlffeners,  bilge  angles, 
clips  and  brackets;  flange  brackets.    Send  to  way 
f4. 


Foreman  3hipfltter 


Plate  ft  Angle  Shop 


Date  iW^—  AUXILIARY  JOB  ORDER  NO.^  '  ^  Ij^ 


2  -  A  -  11  -  5 


W.  T.  Bhd.   108  -  Bolt  Up 
in  accordance  with  plan  #1051. 


FoRCM/kM  Shipfltter 


_fleld_  Shop 


DatcJl/2/10_  AUXILIARY  JOB  ORDER  NO.^  "  "  ^ 


W.  7.  Bhd.  108  -  Calk 
and  nake  water-tight. 


Foreman  Chipper  and  Calker 


Ship  Snnp 


of  each  are  required  to  allow  for  distributing  the  auxiliary 
job  orders  as  follows.  One  for  the  Planning  Section  files, 
one  for  the  Superintendent  in  charge  of  the  work,  one  for 
the  Chief  Progressman,  two  for  the  Craft  Foreman  (one 
being  retained  in  the  foreman's  office  and  the  other  given 
to  the  man  in  direct  charge  of  that  portion  of  the  work), 
and  one  to  the  Shop  Progressman.  Figures  9  and  10 
show  the  standard  forms  as  they  appear  upon  leaving  the 
typist. 

The  copies  of  the  standard  forms  are  now  cut  along  the 
heavy  lines  between  the  auxiliary  job  orders,  the  auxilia- 
ries intended  for  each  foreman  being  clipped  together  and 
dispatched  to  his  office  via  the  planning  section  messen- 
gers who  make  hourly  trips  to  and  from  the  yard.  There 
are  three  copies  of  each  standard  form  which  should  not 
be  cut  up.  These  three  are  the  copies  to  the  Superintend- 
ent in  charge  of  the  work,  the  Chief  Progressman,  and 
the  copy  for  the  Planning  Section  files.  It  is  obvious  that 
these  copies  should  be  kept  intact  as  they  will  be  used 
by  persons  interested  in  the  job  as  a  whole  rather  than  in 
an  operation. 

Immediately  upon  the  receipt  of  the  auxiliary  job  orders 
the  shop  progressman  notes  whether  the  necessary  material 
is  on  hand  and  whether  the  work  to  be  done  in  his  shop 
may  be  undertaken  immediately  or  must  be  delayed  pend- 
ing the  completion  of  preceding  operations  in  other  shops. 
If  the  work  may  be  undertaken  immediately,  he  confers 
with  the  man  who  is  to  supervise  the  work  in  the  shop 
regarding  his  ability  to  make  a  start  and  issues  the  neces- 
sary material  where  a  start  is  possible. 

He  then  follows  the  progress  of  the  work  through  his 


DATE  .illf^fL.  AUXILIARY  JOB  ORDER  NO.  ^-^  -  C  -  I 


fiilgc  Pump  Suction  Manifold 
Make  or  draw  from  store  patterns  lor  castings 
listed  in  bill  of  material  on  plan  #1411. 
Send  to  foundry. 


Foreman  Patternmaker 


Pattern  ^^^^ 


DATE  AUXILIARY  JOR  ORDER  NO.      "  ul  ^ 


Bilge  Pump  Suction  Manifold  - 
Cast  Portions  of  bilge  manifold  listed  in  bill 
of  cater ial  on  plan  #1411  (10  castings).  Send 
patterns  to  pattern  storehouse;  tag  castings  and 
send  to  machine  shop. 


Foreman  ^'Oider 


Foundry  Swop 


33 


Date  JV2/20__  AUXILIARY  JOB  ORDER  NO.-^  "  ^ 

Bilge  Pump  Suction  Manifold  - 
Machine  castings  delivered  from  foundry  (lO  cast- 
ings) and  manufacture  additional  parts  listed  In 
bill  of  material  on  plan  #1411.    Assemble,  ta«,  and 
send  to  outfitting  storehouse,  taking  receipt  there- 
for. 

Foreman    ^tachinist  Machine  Shop  Rhop 


Fig.  9— Finished  Plan  of  Work  for  Bulkhead  No.  108 


Fig.  10 — Finished  Plan  of  Work  for  Independent  Bilge 
Pump  Suction  Manifold 
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shop,  reporting  any  irregularities  to  the  Chief  Progress- 
man,  and  seeing  that  it  is  accomplished  without  loss  of 
time  and  passed  on  in  accordance  with  the  instructions 
contained  on  the  auxiliary  job  order;  also  that  the  auxil- 
iary job  order  is  closed  out  upon  the  completion  of  the 
work  called  for. 

The  material  for  each  job  should  be  on  hand  before  or 
about  the  time  that  an  auxiliary  job  order  reaches  the 
shop.  Where  such  is  not  the  case,  the  Planning  Section 
should  be  immediately  notified  so  that  the  delay  can  be 
investigated  and  deliveries  expedited. 

This  brings  up  the  subject  of  routing  material,  a  dis- 
cussion of  w^hich  follows. 

Routing  Material 

THEBE  ARE  TWO  GENERAL  CLASSES  OF  MATERIAL  USCd  in  a 
shipyard,  i.e.,  material  ordered  and  used  for  a  defi- 
nite purpose,  and  material  ordered  and  used  as  stock. 

It  is  obvious  that  a  successful  shipyard  cannot  antici- 
pate its  needs  for  any  specific  material,  as  rush  jobs  in 
the  way  of  alterations  and  repairs  are  constantly  springing 
up  for  which  the  material  must  be  on  hand.  For  this 
reason  many  yards  carry  a  stock  supply  of  general  shapes, 
plates,  fittings,  bolts  and  nuts,  rivets,  lumber,  etc.,  that 
enter  into  the  construction  of  a  vessel.  There  are  many 
advantages  in  having  a  good  supply  of  stock  material  and 
where  such  is  the  case  the  planning  section  in  preparing 
orders  for  material  such  as  fittings,  goes  over  the  stock 
list  with  a  view  to  securing  this  material  from  general 


stock.  Where  the  needed  material  is  found  in  stock  it  is 
reserved  on  the  proper  job  order  and  new  material  or- 
dered to  replace  it.  Hence  any  delays  in  deliveries  are 
transferred  to  the  general  stock  and  the  work  on  a  specific 
job  order  can  proceed.  This  is  often  the  case  and  many 
times  a  job  is  proceeded  with  and  finished  before  the  re- 
placement material  arrives. 

With  the  exception  of  hull  plates  and  shapes  and  heavy 
castings  or  forgings,  the  material  upon  being  received  in 
the  yard  is  inspected  and  then  stored  in  material  store- 
houses until  such  time  as  it  is  needed. 

Plates  and  shapes  are  usually  stowed  in  the  open  to 
allow  the  mill  scale  to  rust  off  by  the  time  it  is  needed  for 
fabrication. 

The  plate  and  angle  racks  should  be  in  the  vicinity 
of  the  plate  and  angle  shop,  and  as  soon  as  the  material 
is  received  and  inspected  it  should  be  placed  in  the  racks 
and  signed  over  lo  the  progressman  in  this  shop,  who  will 
issue  it  to  the  yard  when  the  work  for  which  it  was 
ordered  is  imdertaken. 

It  is  therefore  not  necessary  for  the  planning  section 
to  prepare  material  sheets  for  material  such  as  plates  or 
shapes  as  the  progressman  of  the  plate  and  angle  shop 
has  already  received  these. 

Where  the  material  necessary  is  in  the  storehouse  or 
is  to  be  drawn  from  stock,  however,  it  is  necessary  to  pre- 
pare a  material  sheet,  listing  the  material  necessary  to 
carry  on  the  work.  Copies  of  these  material  sheets  are 
made  as  follows:  one  for  the  material  section,  one  for 
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MATERIAL  SHEET 

WOIIIII|>l«  OF  J0&  ORDER 

JOB  OROER  HO. 

DATE 

NO. 

NO.  , 

TITV 

UN  IT 

SHOP 

FROM  g^aiic 

on  HAH£  OF  FmiSHED  PART 

REMARKS 

 . 

 i 

OO 


Fig.  11— Material  Sheet 
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the  progressman  of  each  shop  that  material  will  be  de- 
livered to  and  one  for  the  Chief  Progressman. 

The  material  clerks,  upon  receipt  of  the  material  sheets, 
make  out  duplicate  stubs  for  the  material  under  the  vari- 
ous storehouse  divisions,  forward  one  stub  to  the  store- 
house, filing  remaining  stub  and  material  sheet  in  the 
planning  section  files.  The  storehouse  men,  upon  receipt 
of  the  stubs,  deliver  the  material  called  for  to  shops  listed 
on  the  stubs.  When  the  material  is  delivered  to  the  shop 
intended,  the  progressman  of  that  shop  receives  it  and 
signs  the  stub  which  is  returned  to  the  storehouse  for 
filing.  The  storehouse  man,  upon  receiving  the  stub 
signed  by  the  progressman.  enters  that  material  in  his 
books  as  having  been  delivered  and  makes  proper  charges 
for  it  against  the  auxiliary  job  order  listed  on  the  stub. 

The  forms  used  in  connection  with  the  issue  of  material 
from  the  storehouse  are  shown  in  Figures  11  and  12. 


MATERIAL  STUB 

TO:-  DATE 

^TnnrM  AM 

BUIiniMA    Nn  FLOOR 

OCLIVCR   MATCRIAL   LISTED    BELOW  TO  PLACES 

DESIGNATED,  TAKE    RECEIPT.  AND  ENTER 

CHARGES 

FOR    SAME    AOAINST    JOB   ORDER  NO- 

MATERIAL  CLERK 

M  ATER  1  At. 

OCLIVCR  TO 

00 

ABOVE     MATERIAL  RECEIVED 

SHOP 

SHOP 

SHOP 

SHOP 

i 

Fig.  12— Material  Stub 


Estimating 

IT  HAS  BEEN  SAID  that  a  man  becomes  a  master  workman 
when  he  is  able  to  prepare  reliable  estimates. 
Ability  to  estimate  is  acquired  only  by  long  experience 
supplemented  with  reliable  data  collected  from  work 
actually  performed.  These  data  in  order  to  be  of  any  value 
must  be  properly  segregated  and  compiled  in  such  a  man- 
ner that  the  information  relative  to  the  cost  of  principal 
portions  of  a  ship's  structure,  the  various  heavy  castings 
and  forgings.  piping  systems,  joiner  work,  decking,  etc.. 
will  be  readily  available  for  use  in  assisting  the  prepara- 
tion of  estimates  for  contemplated  work.  The  "Skeleton 
Specification"  preceding  this  section  furnishes  an  excellent 
form  for  listing  this  information  and  as  the  job  orders  are 
prepared  from  this  same  form  the  work  involved  becomes 
a  matter  of  summing  the  charges  made  against  the  aux- 


iliary job  orders  and  listing  them  on  a  blank  form  of  the 
specifications. 

In  listing  the  cost  data  on  the  specification  form  the  cost 
is  entered  in  several  ways.  The  total  cost  is  always  de- 
sirable and  in  addition  the  cost  per  pound  or  unit.  Where 
the  cost  per  pound  is  used,  the  weight  also  is  necessary 
and  full  information  can  conveniently  be  listed  as  follows: 

Group  II 

A  1  —  Keels,  flat  and  vertical  lbs.  |  —  total  cost. 

 cost  per  lb. 

This  method  of  recording  the  weight  of  principal  por- 
tions of  a  vessel  is  also  an  advantage  in  that  it  provides 
a  fund  of  valuable  information,  which  is  readily  available, 
for  use  in  preparing  the  weight  estimates  for  new  designs. 

In  the  case  of  units,  the  total  cost  and  unit  cost  are  listed. 

There  are  some  portions  of  the  work  for  which  it  is  not 
feasible  to  attempt  a  reduction  to  unit  cost  or  cost  per 
pound.  Estimates  for  these  portions  are  generally  pre- 
pared by  skilled  estimators  who  work  up  the  cost  for  each 
specific  case  to  suit  the  proposed  installation.  The  total 
cost,  for  purposes  of  comparison,  is  all  that  it  is  necessary 
to  list  in  cases  of  this  kind.  The  steam  heating,  or  plumb- 
ing system,  is  a  job  of  this  nature. 

The  following  gives  an  outline  of  the  principal  divisions 
for  the  hull  and  the  basis  on  which  the  cost  may  be 
listed : 


Dividon 

Main  structure  such  as  hull, 
tank  top,  framing,  decks, 
bulkheads,  etc. 

Heavy  castings  and  forgings 

Hull  fittings,  hatches  and 
skylights 

Ventilator  cowls,  mushroom 
tops,  and  turning  gear 

Ventilation  system  (blow- 
ers, trunks  and  ducts) 

Ventilation  trunks  (straight 
trunks  from  cowls) 

Masts,  booms,  derricks,  etc. 

Rigging 

Canvas  work 

Wood  decks  and  ceiling 

Wood  deck  houses,  etc. 

Furniture 
Upholstery 


Refrigerating,  steam  heat- 
ing, plumbing,  and  oil  pip- 
ing systems,  anchor  gear, 
deck  machinery  and  steer- 
ing gear. 

Boats  or  rafts  and  outfit 

Chocks,  davits,  etc. 


Boat  cranes 
Equipment 


Basis  on  Which  the  Cost 
May  Be  Listed 

Cost  per  pound 

Cost  per  pound 
Cost  per  unit 

Cost  per  unit 

Total  cost  for  purposes  of 

comparison 
Cost  per  foot  in  length  for 

various  diameters 
Cost  per  pound  for  steel 
Cost  per  unit  for  wood 
Total  cost  for  purposes  ot 

comparison 
Cost  per  square  yard 
Cost  per  square  foot  or  yard 
Total  cost  for  purposes  of 

comparison 
Cost  per  unit 

Cost  per  unit  except  in  case 
of  carpet,  which  can  be 
taken  as  cost  per  square 
yard 

Total  cost  of  each  for  pur- 
poses of  comparison 


Total  cost  of  each  size  boat 

or  raft  and  outfit 
Total  cost  of  handling  and 

stowing  arrangement  for 

each  size  boat  or  raft 
Total  cost  of  boat  cranes 

of  different  capacities 
Cost  per  unit 
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Electric  light  plant  and  in- 
terior communication 

Cement,  tiling,  linoleum, 
etc..  and  painting 

Galley  and  cook's  outfit 

Cabin  stores 

Cutlery  and  plated  ware 

Crockery  and  glass 

Bakery  outfit 

Linen,  bedding,  etc. 

General  stores 

Carpenter's  stores 

Boatswain's  stores 

Cooper's  stores 


Total  cost  for  comparison 

Cost   per   square   foot  or 
yard 

Total  cost  for  comparison 
Total  cost  for  comparison 
Total  cost  for  comparison 
Total  cost  for  comparison 
Total  cost  for  comparison 
Total  cost  for  comparison 
Total  cost  for  comparison 
Total  cost  for  comparison 
Total  cost  for  comparison 
Total  cost  for  comparison 


A  special  file  is  kept  for  filing  these  forms  and  in  this 
manner  a  fund  of  information  is  always  available  for  use 
in  preparing  estimates  of  cost  for  new  designs.  This  file 
should  he  divided  so  that  the  cost  data  for  vessels  of  a 
similar  nature  and  within  certain  limits  of  size  are  kept 
together,  thus  insuring  the  most  efficient  use  of  the  data 
on  hand.  The  reason  for  separating  these  data  by  types 
and  sizes  of  vessels  may  be  made  clearer  by  the  following 
example.  Suppose  there  are  being  built,  side  by  side,  a 
car  float  and  large  cargo  vessel.  On  the  bottom  of  the 
car  float  we  could  pick  out  a  plate,  say  3(y—0"  x  66"  x  101, 
and  we  could  probably  find  a  plate  on  the  bottom  of  the 
cargo  vessel  that  might  be  30'— 0"  x  66"  x  20<.  These 
plates  are  both  30' — 0"  long  by  66"  wide,  but  one  is  twice 
the  weight  of  the  other.  The  cost  of  laying  off,  punching 
and  shearing  these  plates  will  be  about  the  same  for  each 
one.  Were  this  cost  to  be  divided  by  the  weight  of  each 
plate,  it  is  readily  seen  that  the  cost  per  pound  of  laying 
off,  punching  and  shearing  for  the  car  float  would  be  twice 
that  for  the  cargo  vessel.  Hence  it  is  at  once  apparent 
that  the  cost  per  pound  for  this  work  gathered  from  data 
on  building  the  car  float  would  be  entirely  inapplicable 
for  use  in  estimating  on  the  cargo  vessel  and  vice  versa. 
Were  another  car  float  to  be  estimated  the  information 
relative  to  the  previous  one  would  be  very  desirable  and 
the  same  would  apply  to  the  cargo  vessel.  It  is  necessary, 
therefore,  to  carefully  divide  the  files  in  the  manner  enirni- 
erated  above,  as  this  method  insures  the  most  reliable 
results. 

The  method  of  estimating  a  vessel's  structure  on  a  cost 
per  pound  basis  has  often  been  severely  criticised  and 
methods  advanced  to  replace  it  which  were  based  on  cost 
per  square  foot  for  laying  off  plates,  cost  per  running  foot 
for  laying  off  angles,  shearing  plates,  chipping  and  calking 
and  planing;  cost  per  100  holes  for  punching,  reaming, 
drilling,  and  tapping;  cost  per  100  rivets  for  riveting. 
This  method  is  an  ideal  method  for  securing  data  from 
which  to  determine  rates  for  piece  work  and  it  should  be 
noted  that  the  method  of  planning  the  work  through  the 
yard  is  such  that  it  is  possible  to  secure  it  whenever  de- 
sired by  merely  stating  on  the  auxiliary  job  order  that  the 
total  nun:ber  of  square  feet  of  plates  laid  off,  or  the  lineal 
feet  of  angle  laid  off,  plates  planed,  number  of  holes 
punched  or  drilled,  etc.,  is  to  be  slated  on  the  auxiliary 
iob  order  when  the  job  is  closed  out.  This  makes  the 
progressman  responsible  for  furnishing  the  information 
desired  and  the  cost  can  he  easily  worked  out  from  the 
total  labor  cost  charged  against  that  operation. 

The  old  method  is  just  as  reliable  if  properly  segregated 
and  filed,  however,  and  permits  the  completion  of  an  esti- 
mate on  new  work  in  much  less  time  and  with  a  great 
deal  less  work. 

A  specification  form  used  for  listing  data  in  accordance 


with  the  foregoing  will  insure  reliable  information  con- 
cerning the  cost  of  performing  work  in  the  yard  and  if  in 
addition  to  this  the  market  conditions,  affecting  the  cost 
of  the  many  things  that  are  purchased  outside,  are  kept 
constantly  in  touch  with  the  preparation  of  estimates  be- 
comes more  of  a  fact  than  a  guess. 

Plant  Layout 

THE  BENEFITS  DERIVED  FROM  AN  EFFICIENT  SYSTEM  of  plan- 
ning and  routing  work  will  be  very  much  greater  if 
the  idea  of  maximum  output  with  the  least  handling  has 
been  followed  in  a  shipyard  plant  layout. 

Plant  layout,  therefore,  is  a  factor  in  the  shipbuilding 
industry  which  is  of  vast  importance  at  any  time  and  at 
the  present  time  in  particular.  It  is  a  subject  which  should 
be  studied  very  closely  where  a  new  yard  is  to  be  built  or 
where  a  reorganization  or  rearrangement  of  an  existing 
yard  is  contemplated  as  any  efforts  expended  in  this  direc- 
tion will  be  more  than  compensated  for  in  the  increased 
production  and  economy  resulting  therefrom. 

At  the  present  time  there  are  many  shipyards  which 
have  been  built  during  the  war  and  as  most  of  these  yards 
will  imdertake  to  stay  in  the  business,  it  appears  certain 
that  the  shipbuilding  world  is  approaching  a  period  of 
competition  keener  than  any  ever  before  experienced,  and 
it  will  be  during  this  period  that  plant  layout  will  count 
as  never  before. 

The  ideal  condition  is  reached  in  a  plant  layout  when 
the  material  is  received  in  the  yard  and  passes  constantly 
forward  from  the  storehouse  through  the  various  shops 
necessary  for  preparing  it  for  installation  and  thence  to 
the  ways,  repair  dock  or  wherever  its  ultimate  destination 
may  be.  The  arrangement  should  be  such  that  the  work 
is  constantly  moving  ahead,  the  shops  being  arranged  in 
the  sequence  of  the  work  they  do  and  the  machines  in  each 
shop  also  arranged  so  that  work  received  at  the  rear  end 
of  a  shop  will  pass  through  in  the  sequence  of  the  opera- 
tions to  be  performed,  reaching  the  front  end  in  a  state 
of  completion  so  far  as  that  shop  is  concerned. 

Thus  the  work  goes  ever  forward,  never  doubling  back, 
thereby  insuring  the  greatest  output  with  the  least  amount 
of  handling  and  effecting  economies  not  thought  possible 
until  demonstrated  by  actual  results.  It  is  not  always 
practical  nor  possible  to  reach  the  ideal  condition  in  plant 
layout,  but  the  subject  is  worthy  of  earnest  consideration 
and  careful  study. 

Conclusion 

THERE  ARE,  THEREFf  RE.  THREE  I.MPORTANT  FACTORS  enter- 
ing into  a  shipyard  which  make  for  its  successful 
operation  in  a  business  which  must  be  run  on  a  strictly 
competitive  basis.   They  are  as  follows  : 

First : — An  efficient  and  practical  system  for  co-ordinat- 
ing the  activities  of  a  large  body  of  men  engaged  in  practi- 
cally every  branch  of  modern  engineering. 

Second :— The  organization  of  a  force  of  artisans  skilled 
in  the  diverse  activities  necessary  to  the  building  of  a 
modern  vessel. 

Third : — The  scientific  arrangement  of  the  shipyard 
plant. 

Each  of  these  factors  is  dependent  upon  the  other  in 
so  many  ways  that  a  yard  that  does  not  embody  the  three 
of  them  is  working  at  a  disadvantage  to  another  yard 
which  does. 

It  is  evident  that  a  force  of  skilled  mechanics  is  absr 
lutely  essential  to  any  yard. 
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Without  an  efficient  system,  however,  the  work  of  these 
mechanics  is  bound  to  be  more  or  less  aimlessly  per- 
formed, and  in  this  way  there  is  a  great  deal  of  energy 
wasted  which  directly  affects  the  shipbuilding  company  in 
the  way  of  increased  cost  of  production  and  loss  of  time 
due  to  improper  co-ordination. 

The  third  factor  is  essential  to  the  other  two  in  that  it 
eliminates  lost  motion  in  the  organization  working  in  con- 
formity to  the  system  adopted. 

In  connection  with  the  shipyard  plant  there  is  another 
salient  point  which  is  of  great  importance.  This  is  the 
equipment  used  throughout  the  plant.  A  yard  may  have 
an  exceptionally  fine  organization  operating  under  a  most 
efficient  system  in  a  plant  ideally  laid  out,  but  if  the  tools 
furnished  to  work  with  are  defective  the  results  are  bound 
to  be  unsatisfactory.  A  first-class  man  cannot  be  ex- 
pected to  turn  out  first-class  work  on  an  antiquated  and 


poorly-built  machine.  It  is,  therefore,  in  the  best  interest 
of  the  yard  to  equip  its  plant  with  the  highest  grade  of 
machinery  and  tools  of  every  description,  proper  attention 
being  given  not  only  to  the  quality  of  the  machines,  but 
also  to  the  quantity  of  work  they  are  capable  of  turning 
out.  The  initial  cost  may  be  greater,  but  false  economy 
in  this  respect  has  cost  the  shipbuilders  many  thousands 
of  dollars,  much  loss  of  time,  and  general  regrets. 

Therefore  the  system,  organization,  and  plant  must  be 
maintained  in  the  highest  state  of  efficiency  if  shipbuilding 
is  to  prove  as  profitable  an  undertaking  as  any  other  en- 
gineering venture. 

The  following  pages  show  some  typical  yard  and  shop 
layouts  of  successful  shipbuilding  and  repair  yards  in  the 
United  States,  and  accompanying  them  is  a  complete  list 
of  the  equipment  embodied  in  each. 
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UST  OF  EQUIPMENT— LOWER  PLANT 
The  Baltimore  Dry  Docks  and  Shipbuilding  Co. 


Blacksmith  Shop 

1001  Steam  Hammer 

1002  Oil  Combustion  Furnace 

1003  Steam  Hammer 

1004  Oil  Combustion  Furnace 

1005  Steam  Hammer 

1006  Steam  Hammer 

1007  Emery  Grinder 

1008  Blower 

1009  Blower 

1010  Shear 


Copper  Shop 


1011  Drill  Press 

1012  Emery  Grinder 

1013  Hand  Punch 

1014  Hand  Shear 

1015  Hand  Power  Rolls 


Central  Tool  Room 

1016  Lathe 

1017  Ttvist  Drill  Grinder 

1018  Emery  Grinder 

1019  Power  Hack  Saw 

1020  Knife  Grinder 

1021  Power  Motor 

1022  Lathe 

1023  Tool  Grinder 


Pattern  Shop 

1024  Emhflssing  Machine 

1025  Embossing  Machine 

1026  Embossinii  Machine 

1027  Power  Motor 

1028  P/an^r 

1029  Sander 

1030  5"aii(/rr 

1031  Crow  Cut  and  Rip  Saw 

1032  Band  Saw 

1033  Z>*jc  5o«</^r 

1034  Band  Saw 

1035  /^fliirf  Saiv  Setting  and  f  iling  Machine 

1036  Band  Saw  Filing  Machine 

1037  Pattern  Makers  Lathe 

1038  Pattern  Makers'  Lathe 

1039  Pattern  Makers'  Lathe 


Pipe  Shop 

1040  Pipe  Cutting  and  Threading  Machine 

1041  Pipe  Cutting  and  Threading  Machine 

1042  Pipe  Cutting  and  Threading  Machine 


Machine  Shop 

1043  Pipe  Cutting  and  Threading  Machine 

1044  Hand  Power  Coil  Bender 

1045  10-//.P.  Power  Motor 

1046  Lathe 

1047  Lathe 

1048  La/A^ 

1049  Milling  Machine 

1050  Craiiit  Shaper 

1051  La/A^ 

1052  Emery  Grinder 
1053 

1054  La//»e 

1055  A/i7/f>i^  Machine 

1056  Poitvr  Motor 
1057 

1058 

1059  Drill  Press 

1060  La//ir 

1061  Flat  Turret  Lathe 

1062  Flat  Turret  Lathe 

1063  /'/a/  Turret  Lathe 

1064  A<i//;r 

1065  Lathe 

1066  La/Ar 

1067  La///r 

1068  Cran/c  Shaper 

1069  Cra/iA-  Shaper 

1070  Aaf/ic? 

1071  y^OTcrr  Motor 

1072  Poccrr  3/o/or 

1073  Lathe 

1074  Lfl//u' 

1075  Keyseating  Machine 

1076  /?«(/io/  /Vrjj 

1077  Planer 

1078  /\>«'t'r  y:/(i(7t'  .Vazi; 

1079  Dri'l  Press 

{Continued  on  next  pane) 


No  Layout  of  Yard  Shown  for  Lower  Plant 
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Machine  Shop- 

1080  Centering  Machine 

1081  Horizontal  Boring  Mill 

1082  Radial  Press 

1083  Emery  Grinders 

1084  Radial  Press 

1085  Planer 

1086  Horizontal  Boring  Mill 

1087  Bolt  Cutter 

1088  Bolt  Cutter 

1089  Turret  Lathe 

1090  Drill  Press 

1091  Tool  Grinder 

1092  La//ir 

1093  Electric  Hoist 

1094  Br«r/i  Z^n// 

1095  PoK'cr  Hack  Saw 

1096  Lathe 

1097  DnV/  PrrJj 

1098  Drill  Press 

1099  Lci//u^ 

1100  Lathe 

1101  Vertical  Turret  Lathe 

1102  Vertical  Boring  Mill 

1103  Pourr  A/<)/f>r 

1104  /V(7;;rr 

1105  Radial  Press 

1106  /?ar//a/  Prw 

1107  Vertical  Boring  Mill 


LIST  OF  EQUIPMENT-LOWER  PLANT— Continued 
The  Baltimore  Dry  Dorks  and  Shipbuilding  Co. 

-Continued  Punch  Shed— Continued 

1119  Punch 

1120  Shear 

1121  Punch 

1122  Bending  and  Straightcring  Rolls 

1123  Punch  and  Shear 

1124  Double  End  Punch 

1125  Radial  Drill 

1126  Edge  Plane 
\\27  Bridge  Crane 


Mold  Loft 


1128   Band  Saw 


Joiner  Shop 

1129  Emery  Grinder 

1130  Molder 

1131  Hand  Glue  Press 

1132  Band  Saw 

1133  Tenoning  Machine 

1134  Chisel  Mortising  Machine 

1135  Sur  facer 

1136  Rip  Saw 

1137  Jig  Saw 

1138  Hand  Joiner 

1139  /'(ir/Vfj  3/<)/(/rr 

1140  Grindstone 

1141  PoTtrr  .UrW<»r 


Brass  Foundry 


1108  Melting  Eurnace 

1109  Melting  Eurnace 

1110  Melting  Eurnace 

1111  Core  Orv;i 

1112  /V/.wr 

1113  Melting  Eurnace 

1114  Melting  Eurnace 

1115  Melting  Eurnace 

1116  Melting  Eurnace 


Punch  Shed 

1117  P/zif/'/i-  ./;/.;:/.'  .S"//r(Jr 

1118  /?tir//'a/  /Vt'jj 


Carpenter  Shop 

1142  yV</;;i'r 

1143  Band  Saw 

Ship  Shed 

1144  Radial  Drill 

1145  /^i/;;r/; 

1146  Bolt  Cutter 

1147  .SV/rar 

1148  Bolt  Cutter 

1 149  Poiivr  Motor 
1150 

1151  r«;i(7z 

1152  Shear 

{Continued  on  next  page) 
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LIST  OF  EQUIPMENT— LOWER 
The  Baltimore  Dry  Docks  and 


Ship  Shed — Continued 


PLANT— Continued 
Shipbuilding  Co. 

Power  House 


1153 

Horizontal  Punch 

1189 

Szcitch  Board 

1154 

Bending  Machine 

1190 

Generator 

1155 

Emery  Grinder 

1191 

Generator 

1156 

Grinding  Machine 

1192 

Pump 

1157 

Edge  Planer 

1193 

Pump 

1158 

Blower 

1194 

Lathe 

1159 

Planing  Mill  Exhauster 

1195 

Anr  Compressor 

1196 

Air  Compressor 

Angle  and  Plate  Furnace  Building 

1197 

Air  Compressor 

1160 

Furnaee 

1198 

Steam  Pump 

1161 

Furnace 

1199 

Portable  Emery  Grinder 

1162 
1163 

1164 
1165 
1166 

1167 
1168 
1169 
1170 
1171 
1172 

1173 
1174 
1175 
1176 
1177 
1178 
1179 
1180 
1181 

1182 
1183 
1184 
1185 
1186 
1187 
1188 


Compressor  Building 

Air  Compressor 
Drill  Press 

Dry  Dock  Pump  House 

Pump 
Pump 
Pump 

Compressor  Building 

Air  Compressor 
Air  Compressor 
Fuel  Oil  Pump 
Fuel  Oil  Pump 
Blozi-er 

Air  Compressor 

Transformer  Building 

Panel  Board'^ 

Panel  Board  y  Second  Floor 
Panel  Board j 

Transformers  ^  First  Floor 
Transformers  j 
Transformers '] 
Transformers  \-  I^'»rst  Floor 
Transformers  J 

Boiler  Room 


Steam  Boiler 
Steam  Boiler 
Steam  Boiler 
Ji'ater  Heater 
Automatic  Damper 
Steam  Pump 
Steam  Pump 


Dry  Dock  Gate 

1201  Centrifugal  Pump 

General  Plant 

1200  Quadruple  Geared  Electric  Hoist 

1202  Locomotive  Crane 

1203  Locomotive  Crane 

1204  Locomotive  Crane 

1205  Locomotiz'c  Crane 

1206  Locomotive  Crane 

1207  Locomotive  Crane 

1208  Locomotive  Crane 

1209  Locomotive  Crane 

1210  Locomotive  Crane 

1211  Horizontal  Punch 
\2\2  Coke  Crusher 

1213  Gasoline  Pump 

1214  Concrete  Mixer 

1215  Double  Cylinder  Steam  Hoist 

1216  3XJX3  Pump 

\2\7  6x8"  Double  Cylinder  Hoisting  Engine 

1218  Portable  Air  Compressor 

1219  Pipe  machine 

1220  Steam  Tug  Solicitor  No.  i 

1221  Gasoline  Tug  Solicitor  Xo.  2 

1222  Gasoline  Tug  (Eva  Lillian) 

1223  Gasoline  Tug  (Locust  Point) 

1224  Gasoline  Tug  (Louisa ) 

1225  Coal  Scozv 

1226  Coal  ScozL' 

1227  Coal  Scozv 

1228  Scozv 

1229  Scozc 
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26 
27 
28 
29 
30 
31 
32 
33. 


LIST  OF  EQUIPMENT— UPPER  PLANT 
The  Baltimore  Dry  Docks  and  Shipbuilding  Co. 


BnUding  No.  1 

1  Electric  Grinder 

2  Punch 

3  Power  Motor 

4  Shear 

5  Punch 

6  Punch 

7  Bolt  Cutter 

8  Countersinking  Machine 

9  Angle  Shear 

10  Horizontal  Punch 

11  Drill  Press 

12  Bending  and  Straightening  Machine 

13  Power  Motor 

Building  No.  1.  2nd  Floor— Mold  Loft 

14  Band  Saw 

15  Poiver  Motor 

Building  No.  2 

16  Lathe 

17  Crank  Shaper 

18  Edge  Planer 

19  Electric  Hammer 

20  Blower 

21  Bending  Rolls 

Building  No.  3 — Marine  Railway  Building 

22  Marine  Railway  Hoist 

Building  No.  4 — Marine  Railway  Building 

23  Steam  Boiler  and  Engine 

Building  No.  7 — Boiler  House 

24  Steam  Boiler 

25  Steam  Boiler 


Building  No.  8 


Steam  Engine 
Molder 
Rip  Saw 
Timber  Sizer 
Jig  Saw 
Band  Saw 
Universal  Saw 
Grind  Stone 


Building  No.  8 — ^2nd  Floor — Continued 

36  Band  Saw  Grinder 

37  Emery  Grinder 

38  Planing  Mill  Exhauster 

39  Blower 


40  Band  Re-Saw 


Building  No.  9 


Building  No.  10 


41  Steam  Boiler 

42  Steam  Boiler 

43  Steam  Boiler 

44  Water  Heater 

45  Pump 

46  Air  Compressor 

47  Air  Compressor 

48  Centrifugal  Pump 

49  Centrifugal  Pump 

50  Centrifugal  Pump 

51  Centrifugal  Pump 

52  3x2x3  Duplex  Steam  Pump 


Building  No.  11 


53  Air  Compressor 

54  Air  Compressor 

55  Pump 


56   Emery  Grinder 


57  Lathe 


Building  No.  15 


Building  No.  16 


Building  No.  18 

58  Pipe  Cutting  and  Threading  Machine 

Building  No.  23 

59  Steam  Hoisting  Engine 

Building  No.  27— Drydock  Gate 

60  Centrifugal  Pump 


Building  No.  26 


61  Electric  Hoist 

62  Emery  Grinder 


Building  No.  8— 2nd  Floor 

34  Bond  Saw  filing  Machine 

35  Band  San'  Stretching  Machine 


63 
64 


Steam  Hoist 
Pump 


General  Plant 
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LIST  OF  EQUIPMENT-SOUTH  PLANT 
The  Baltimore  Dry  Docks  and  Shipbuilding  Co. 


Building  No.  1 — General  Office 

2001  Blue  Print  Washing  and  Drying  Machine 

2002  Blue  Print  Machine 

2003  Lozc  Pressure  Boilers 

2004  P'acuum  Cleaning  Pump 

2005  /  acuum  Pump  for  Heating  System 

2006  Charging  Panel 

Building  No.  3— Heating  Plant 

2007  Circulating  Pump 

2008  Circulating  Pump 

2009  Centrifugal  Pump 

2010  Feed  Pump 

2011  JVater  Heater 

2012  Feed  Pump 

2013  Feed  Pump 

2014  High  Pressure  Water  Tube  Boilers 

2015  High  Pressure  Water  Tube  Boilers 

Building  No.  4— 2nd  Floor— Mold  Loft 

2016  Radial  Wood  Boring  Machine 

2017  Band  Saw 

2018  Planer 

2019  Rip  Sazv 

2020  Joiner 

2021  Band  Saw 

2022  Radial  Wood  Boring  Machine 

2023  FJectric  Hoist 

Building  No.  4  -Mezzanine  Floor  —Tool  Making  Department 

2024  Power  Hack  Saw 

2025  Flat  Turret  Lathe 

2026  Tool  Grinder 

2027  Tool  Grinder 

2028  Milling  Machine 
7m  Lathe 

2030  Lathe 

2031  Lathe 

2032  Tool  Grinder 

2033  Drill  Press 

2034  Drill  Press 

2035  Crank  Shaper 

2036  Lathe 

2037  Milling  Machine 

2038  Milling  Machine 

2039  Emery  Grinder 

2040  Electric  Furnace 

2041  Electric  Furnace 

2042  Electric  Furnace 

2043  Tempering  Plate 

2044  Tempering  Pot  Furnace 

2045  Tempering  Drawing  Plate 


Building  No.  4 — Mezzanine  Floor — Tool  Making  Depart- 
ment — Continued 

2046  Electric  Grinder 

2047  Cooling  Tank 

Building  No.  4 — Ut  Floor — Tool  Repair  Department 

2048  Knife  Grinder 

2049  Tzmst  Drill  Grinder 

2050  Grinder 

Building  No.  4—1  si  Floor — Fabricating  Shop 

2051  Gate  Shear 

2052  Angle  Shear 

2053  Electric  Hammer 

2054  Furnace 

2055  Pneumatic  Poiver  Hammer 

2056  Beveling  Machine 

2057  Hydraulic  Bending  Machine 

2058  Horizontal  Bending  Machine 

2059  Drill  Press 

2060  Straightening  Rolls 

2061  Double  End  Punch 

2062  Double  End  Punch 

2063  Double  End  Punch 

2064  Double  End  Punch 

2065  Double  End  Punch 

2066  Punch 

2067  Punch 

2068  Bar  and  Angle  Furnace 

2069  Bar  and  Angle  Furnace 

2070  Plate  Furnace 

2071  BUm^er 

2072  Electric  Hoist 

2073  Hydraulic  Ram 

2074  Hydraulic  Joggling  Machine 

2075  Horizontal  Punch 

2076  Bending  Rolls 

2077  Z:(f^<'  Planer 

2078  67icar 

2079  Countersinking  Machine 

2080  .S^/icar 

2081  Countersinking  Machine 

2082  Radiall'ress 

2083  /-rf^rr  /^/awfr 

2084  fioirA 

2085  /^in/r/i 

2086  /'////t/i 

2087  Horizontal  J'unch 

2088  Portable  Countersinking  Machine 

2089  /^riV/  /Vrjj 

2090  Combination  Oil  and  Gas  Combustion  Furnace 

2091  I^ncumatic  Riveter 

2092  Combination  Oil  and  Gas  Combustion  Furnace 

{Continued  on  next  page) 
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LIST  OF  EQUIPMENT-SOUTH  PLANT— Continued 


Building  No.  4 — Ut  Floor— Fabricating  Shop — Continued 

2093  Pneumatic  Riveter 

2094  Emery  Grinder 

2095  Portable  Scarpliin^  Machine 

2096  Bolt  Cutter 

21097  Plate  Scartlnnj;  Mu chine 

2098  BendinfT  Rolls 

2099  Jib  Crane 

2100  Bridge  Crane 

2101  Bridge  Crane 

2102  Monorail 

2103  Electric  Traveling  Hoist 

2104  Electric  Traielin^i  Hoist 

2105  Electric  Trai  cling  Hoist 

2106  Electric  Traveling  Hoist 

2107  Electric  Traveling  Hoist 

2108  Monorail  Hoist 

2109  EJectric  Traveling  Hoist 

2110  Bridge  Crane 

2111  Bridge  Crane 

2112  f\irtah!e  Countersinking  Machine 

Building  No.  5— Boiler  Shop 

21 13  Blou\r 

2114  Hydraulic  Jib  Crane 

2115  Electric  Hoisting  H'inch 

2116  Hydraulic  Jib  Crane 

2117  Hydraulic  Elanging  Machine 

2118  Hydraulic  Jib  Crane 

2119  Hydraulic  Jib  Crane 

2120  Plate  I'ise  or  Clamping  Machine 

2121  Hydraulic  Jib  Crane 

2122  Hydraulic  Jib  Crane 
2\23  Pneumatic  Hammers 

2124  Hydraulic  Riveter 

2125  Horizontal  Multiple  Drill 

2126  Hydraulic  Riveter 

2127  .S7ir«r 

2128  Hydraulic  Jib  Crane 
2\29  Punch 

2130  Radial  Drill 

2131  /:rf£rt'  P/flnrr 

2132  Radial  Press 

2133  Bending  Rolls 

2134  Emery  Grinder 

2135  /'Mwt/i 

2136  Cfi/frr 

2137  Punch 

2138  />>n// 

2139  Punch  and  Shear 

2140  .S*A^flr 

2141  Emery  Grinder 

2142  irelding  Machine 


Building  No.  5 — Boiler  Shop— Continued 

2143  Gate  Shear 

2144  Drill  Press 

2145  Drill  Press 

2146  Rotary  Shear 

2147  Poiver  Bending  and  Brake 

2148  Bridge  Crane 

2149  Bridge  Crane 

2150  Bridge  Crane 

2151  Portah'e  Hand  Bending  Machine 

2152  Portable  Bending  Rolls 

Building  No.  6 — Joiner  Shop 

2153  Molder 

2154  Band  Sazc 

2155  i  hisel  Morhscr 

2156  Jointer 

2157  7Va;it'r 

2158  Tenoning  Machine 

2159  Ar///it' 

2160  Molder 

2161  J'anVfy  /?r«t7i  .VoXi' 

2162  Scroll  Sate 

2163  Raiser 

2164  ^a;irf  5a«' 

2165  Hand  Clamping  Machine 

2166  Elevator 
2106-A   Electric  Hoist 

Building  No.  6 — Carpenter  Shop 

2167  Szi'ing  Saw 

2168  Jointer 

2169  J'ertical  Borer 

2170  /irt«rf 

2171  Gri;irf  ^/oi/r 

2172  Grind  Stone 

2173  /"/a»/rr 

2174  /?aHrf  Saiv 

2175  Sur  facer 

2176  /ez/*  5*071' 

2176a  Portable  Hand  Poicer  Shear 

Building  No.  6 — Pipe  Shop 

2177  I'langing  Machine 

2178  Pipe  Cutting  Machine 

2179  Pipe  Cutting  Machine 

2180  Pipe  Cutting  Machine 

2181  Pipe  Cutting  Machine 

2182  Pipe  Cutting  Machine 

2183  Pipe  Cutting  Machine 

2184  Pipe  Cutting  Machine 

2185  /';><'  Cutting  Machine 
21S6  Elevator 

{Continued  on  next  page) 
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LIST  OF  EQUIPMENT— SOUTH  FI^T- -Con tinned 


Bnilding  No.  6 — Machine  Shop 

2187  Lathe 

2188  Arbor  Press 

2189  Drill  Press 

2190  Emery  Grinder 

2191  Drill  Press 

2192  Crank  Shaper 

2193  Crank  Shaper 

2194  Vertical  Turret  Lathe 

2195  Flat  Turret  Lathe 

2196  Flat  Turret  Lathe 

2197  Policy  Hack  Saw 

2198  Bolt  Cutter 

2199  Slottcr 

2200  Radial  Drill 

2201  Lathe 

2202  Emery  Grinder 

2203  Engraving  Machine 

2204  Dn7/  Prr^^ 

2205  Z)n7/  Press 

Building  No.  7 — Power  House 

2206  Air  Compressor 

2207  Air  Compressor 

2208  /4i>  Compressor 

2209  Hydraulic  Pump 
2209a  Hydraulic  Accumulator 

2210  /irV  Compressor 

2211  O//  P//m/> 

2212  Oi7  P//;;//- 

2213  Oi7  Fin;//^ 

2214  Rotary  Converter 

2215  Rotary  Converter 

2216  -Vaj«  P/flM^  Switchboard 

2217  Rotary  Converter 

2218  Transformer 

2219  Transformer 

2220  rra«j/"£?r»irr 

2221  Trmsfffrm^r 

2222  TH*i/f<jnfifr 

2223  Tnv!s'orf9m 

2224  Transformer 

2225  Transformer 

2226  Transformer 

2227  Transformer 

2228  Transformer 

2229  Transformer 

2230  Transformer 

2231  Transformer 

2232  Transformer 

2233  Transformer 

2234  Transformer 

2235  Transformer 

2236  Transformer 

2237  Transformer 

2238  Transformer 


Building  No.  8 — ^Riggers 

2239  Sewing  Machine 

2240  Elevator 

Building  No.  8 — Electric  Shop 

2241 

2241a  Electric  Grinder 

Building  No.  10 — Employees*  Entrance — Time  CheckM 

2242  Low  Pressure  Steam  Boiler 

Building  No.  20— Acetylene  Gas  Plant 

2243  Horizontal  Acetylene  Compressor 

Building  No.  26 

2244  Punch  and  Shear 

2245  Emery  Grinder 

Building  No.  27— Sub-Punch  Shed 

2246  Punch  and  Shear 

General  Plant 

2247  Locomotive 

2248  Crane  Locomotive 

2249  Crane  Locomotive 

2250  Crane  Locomotive 

2251  Crane  Locomotive 

2252  Crane  Locomotive 

2253  Coke  Crusher 

2254  Bolt  Cutter 

2255  Bolt  Cutter 

2256  Shear 

2251  Bending  Rolls 

2258  Paper  Baling  Press 

2259  Tozver  Crane 
72(fS  Tower  Crane 

2261  Tower  Crane 

2262  Tozver  Crane 

2263  Tower  Crane 

2264  Toiler  Crane 

2265  Ofw  /.r,^  Con  fry  Crane 

2266  Toyi-'t  r  Cnuic 

2267  Siif}  Lff^  DcrrUk 

2268  l\'riictil  St  mm  d&iters 

2269  1. an  Hi  king  Tn^ger^, 

2270  Concrete  Mixer 
2270a  Portable  Deck  Planer 

2300  Hand  Push  Car 

2301  Hand  Push  Car 

2302  Hand  Push  Car 

2303  Hand  Push  Car 

2304  Hand  Push  Car 

2305  Hand  Push  Car 

2306  Hand  Push  Car 

2307  Hand  Push  Car 

2308  Hand  Push  Car 

2309  Hand  Push  Car 

2310  Hand  Push  Car 

2311  Hand  Push  Car 

2312  Hand  Push  Car 

2313  Hand  Push  Car 

2314  Hand  Push  Car 

2315  Eight  Wheel  Flat  Car 

2316  Fight  Wheel  Flat  Car 
23\7  Fight  Wheel  I  lat  Car 

2318  Eight  Wheel  Flat  Car 

2319  Eight  Wheel  Flat  Car 
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A  TREATISE 
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BOOM  TABLES  AND  OUTRIGGERS,  ROPE,  BLOCKS  AND  WINCHES 
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Foreword 

In  the  following  treatment  of  ship's  rigging  and  cargo  handling 
gear  requirements,  only  those  methods  are  dwelt  upon  which, 
through  continued  application  and  resultant  satisfaction,  have 
come  to  be  adopted  as  standard.  So  many  deviations  in  detail 
have  found  their  way  into  modern  practice,  that,  for  practical 
reasons,  no  attempt  has  been  made  to  classify  them  all. 

For  the  sake  of  added  efficiency  and  unanimity,  it  is  believed 
that  a  standardization  of  practice,  even  as  to  details,  based  upon 
the  best  results  produced  under  given  conditions,  should  be 
adopted.  For  where  a  diversity  of  opinions  on  the  part  of  ship- 
builders finds  expression  in  the  working  plans,  a  great  amount  of 
time  is  often  lost  and  unnecessary  expense  incurred  which  would 
be  obviated  through  the  adoption  of  standard  fittings.  The  value 
of  uniformity  in  this  connection  will  be  readily  appreciated  in  con- 
sidering the  subject  of  our  proposed  Merchant  Marine.  Contracts 
will  necessarily  be  let  out  to  many  yards,  and,  therefore,  a  system 
of  centralization  and  standardizing  of  materials  would  seem  to  be 
both  logical  and  urgent  from  the  standpoint  of  efficiency  and 
economy. 

The  subjects  hereunder  treated  are  dealt  with  in  their  natural 
sequence,  and,  as  before  stated,  only  those  items  are  covered  which 
have  stood  the  test  of  efficiency,  economy  and  durability. 

In  eliminating  the  many  items  of  doubtful  utility,  and  laying 
stress  upon  the  essential,  vital  points,  it  is  hoped  that  some  benefit 
will  accrue  particularly  to  the  novice,  on  whose  visualization  and 
discernment  the  future  of  the  shipbuilding  industry  will  largely 
depend. 

Reverting  again  to  the  Merchant  Marine,  the  most  economic 
program  consistent  with  good  practice  must  be  inaugurated  if  we 
are  to  compete  favorably  with  our  foreign  rivals,  and  maintain  the 
prestige  upon  the  high  seas  to  which  we  are  entitled  by  virtue  of 
our  natural  resources  and  geographical  location.  Thus,  economy 
in  construction  is  a  vitally  essential  factor,  the  primary  requisite, 
and  it  has  been  the  writer's  aim  in  the  presentation  of  this  subject 
to  dispense  with  the  more  burdensome  and  costly  equipment  in 
every  case  where  the  adoption  of  more  economical  fittings  have 
been  justified  through  long  usage  and  satisfactory  results. 

A.  H.  HAAG. 


Ship's  Rigging  and  Cargo  Handling  Gear 


INTRODUCTORY 

THE  HANDLING  OF  CARGO  aboard  ship  is  a  subject  which 
is  often  given  too  little  attention.  The  length  of  a 
ship's  stay  in  port  depends  largely  upon  the  loading  and 
unloading  facilities;  and,  therefore,  no  effort  should  be 
spared  in  designing  equipment  to  operate  most  effectively. 

There  are  three  distinct  classes  of  cargo  vessels,  each 
of  which  requires  loading  and  unloading  facilities  to 
suit  its  particular  needs.  Ships  carrying  fixed  or  definite 
cargoes,  as  the  products  of  a  particular  trade,  can  with 
comparative  ease  provide  for  the  installation  of  suitable 
and  efficient  cargo  handling  gear.  Ships  carrying  bulk 
cargo,  such  as  oil,  ore,  coal,  grain,  etc.,  require  special 
machiner>-  for  each  kind  of  material,  much  of  which  is 
installed  on  the  wharves,  although  in  some  instances  it 
is  part  of  the  vessel's  equipment.  Ships,  known  as 
"tramps,"  carrying  miscellaneous  cargoes,  require  handling 
gear  that  is  more  difficult  to  establish  because  of  the  va- 
rious uses  to  which  it  is  subjected.  In  addition  to  the  above 
methods,  cargo  is  sometimes  handled  by  trucks  through 
ports  in  the  ship's  sides  or  over  gang  planks  from  the 
decks,  as  in  the  case  of  harbor  and  river  steamers,  and 
sometimes  freight  and  passenger  vessels. 

In  the  following  pages  the  various  kinds  of  fittings, 
booms^,  masts,  ropes,  blocks  and  equipment  in  general  are 
described,  with  a  view  to  assisting  those  engaged  in  the 
preparation  and  development  of  plans  for  cargo  handling 
equipment.  The  writer  has  made  a  study  of  this  subject 
for  many  years,  and  has  endeavored  to  place  at  the  dis- 
posal of  those  interested,  methods  which  have  been  accepted 
as  standard,  after  time  and  practice  have  justified  their 
adoption  ])y  the  shipbuilding  industry. 

Standardized  Equipment 

DURING  THE  PERIOD  whcu  our  shipbuilding  activities  were 
limited  to  a  comparatively  few  yards,  little  or  no 
economic  pressure  was  brought  to  bear  in  the  interests  of 
standardized  equipment.  However,  with  the  rapid  rise 
and  expansion  of  the  shipbuilding  industry  in  this  country, 
it  has  become  imperative  that  if  we  are  to  compete  on 
an>'thing  like  an  equal  basis  with  foreign  markets,  economic 
necessity  demands  that  equipment,  particularly  as  regards 
cargo  handling  gear,  and  deck  fittings  in  general,  must 
be  standardized  in  so  far  as  practicable  and  consistent 
with  safety  and  efficiency,  thus  reducing  to  the  lowest  pos- 
sible minimum  the  cost  of  installation  and  upkeep. 

One  of  the  most  important  factors  in  determining  the 
commercial  value  of  a  vessel  is  the  facility  and  speed 
with  which  its  equipment  will  permit  of  the  loading  and 
discharge  of  its  cargo.  To  this  end,  therefore,  it  is 
essential  that  complete  harmony  and  co-operation  be  estab- 
lished among  all  the  shipyards  of  the  country,  to  the  ex- 
clusion of  individual  preferment,  selfish  interest  and  in- 
tercompetitive  efforts,  towards  the  realization  and  estab- 
fishment  of  a  common  standard  of  equipment. 

In  the  presentation  of  the  following  pages,  limited  though 
they  are  in  the  treatise  of  the  vitally  important  subject 
wfaidi  they  embody,  it  is  the  intention  and  hope  of  the 
writer  that  full  cognizance  will  be  taken  of  cargo  handling 
equipment  as  a  very  potent  factor  in  the  economic  optra- 
tson  of  all  vessels,  and  that  we  should,  therefore,  avail 


ourselves  of  the  most  expeditious  means  of  loading  and 
discharging  cargo,  so  as  not  to  lose  while  in  port  the 
advantage  gained  in  transportation. 

Masts 

MASTS  are  constructed  in  various  ways: — the  two  strake 
in  and  out  type,  with  angle  bar  stiffeners;  the  two 
strake,  one  strake  within  the  other,  with  angle  bar  stiffen- 
ers; the  two  strake  flush  type,  with  Tee-bar  seam  straps 
and  angle  bar  stiffeners;  the  three  strake  flush  type,  with 
Tee-bar  seam  straps;  and  the  three  strake  in  and  out 
type,  with  angle  bar  stiffeners.  A  typical  mast  plating 
plan,  together  with  sections  of  the  various  types  of  masts, 
is  illustrated  on  page  342. 

There  is  a  growing  tendency  to  dispense  with  angle  bar 
stiffeners,  compensating  therefor  by  increasing  the  thick- 
ness of  plating.  The  diameter  of  a  mast,  thickness  of 
plating,  straps,  doublers,  riveting,  etc.,  should  conform  to 
the  rules  of  the  Classification  Societies. 

For  determining  the  length  of  a  mast,  a  good  rule  to 
follow  is  to  take  the  distance  above  the  deck  at  which  the 
boom  is  stepped  (whether  stepped  on  a  derrick  table  or 
directly  to  the  mast;  this  distance  usually  being  about 
8  feet  6  inches)  plus  the  length  of  the  boom,  at  which 
point  the  hounds  are  located,  plus  about  three  feet  above 
the  hounds  to  the  top  of  the  mast.  In  determining  the 
length  of  a  mast  in  this  manner  a  good  lead  for  the 
topping  lift  is  arrived  at. 

The  maximum  diameter  of  a  mast  is  usually  carried 
up  just  above  the  point  of  the  mast  at  which  the  boom  is 
stepped;  and  in  the  case  of  where  a  derrick  or  boom 
table  is  fitted  around  the  mast,  to  a  point  just  above  the 
derrick  table.  From  this  point  it  is  then  carried  in  a 
fair  curve  to  the  top  of  the  mast. 

Method  of  Laying  Out  the  Curvature  of  a  Mast 

A METHOD  for  obtaining  the  curvature  of  a  mast  as 
shown  on  page  350  is  as  follows :  Through  the  base 
line  draw  a  center  line  perpendicular  to  the  base.  At 
the  intersection  of  the  base  and  center  line  strike  an  arc  of 
a  circle  representing  the  maximum  diameter  of  the  mast,  on 
a  scale  of  at  least  three  inches  to  the  foot,  preferably  full 
size.  Intersect  the  arc  at  a  distance  out  from  the  center  line 
representing  the  diameter  at  the  top  of  the  mast  The 
distance  between  the  base  line  and  the  line  representing 
the  diameter  at  the  top  of  the  mast,  then,  represents  the 
vertical  distance  for  which  the  mast  is  curved.  Make  a 
scale  to  fit  this  length.  The  diameter  at  the  butts  of  the 
plating,  or  any  diameter  along  the  curved  portion,  can 
then  be  laid  off,  and  accurately  determined.  Sometimes 
the  portion  of  the  mast  below  decks  is  tapered  toward  the 
heel.  However,  this  practice  has  been  almost  entirely 
abandoned,  and  the  mast  is  usually  made  parallel  whether 
carried  one  or  two  decks  below.  A  bulb  angle  should  be 
riveted  to  the  deck  in  the  way  of  mast  openings  to 
provide  a  backing  for  the  wedging. 

During  the  war  a  great  many  vessels  had  hinged  masts. 
One  of  the  most  common  types  is  illustrated  on  page  344. 
This  was  done  in  order  to  obtain  low  visibility.  This  type 
of  mast,  however,  was  found  very  impracticable,  owing  to 
the  loss  of  time  in  raising  and  lowering  the  same  and  dis- 
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connecting  the  rigging,  together  with  the  numerous  fittings 
and  equipment  required.  It  is  now  almost  entirely  dis- 
pensed with. 

Raking  of  Masts 

IT  IS  cuxsiDERED  desirable  to  set  the  masts  plumb  on  a 
cargo  carrier  for  the  following  reasons :  it  dispenses  with 
offsetting  the  derrick  table,  it  eliminates  considerable  bevel- 
ling of  angles,  particularly  those  in  way  of  the  mast  open- 
ings at  the  decks,  and  it  allows  one  to  go  aloft  on  the  mast 
with  more  safety  and  ease.  Masts  on  passenger  vessels 
are  raked  more  for  appearance  than  anything  else,  the 
usual  practice  is  to  rake  the  fore  mast  about  }i"  to  the 
foot,  the  smoke  stack  about  7/16"  to  the  foot  and  the 
mainmast  about       to  the  foot. 

Mast  Ladders 

FOR  GOING  ALOFT  ou  a  mast,  the  most  economical  practice 
is  to  fit  an  iron  ladder  riveted  to  the  mast  by  angle 
bar  clips,  as  illustrated  on  page  342.  The  practice  of  fitting 
ladder  rungs  directly  to  the  mast  is  no  longer  in  favor, 
it  having  proved  very  costly,  owing  to  the  number  of 
rivets  required,  and  the  amount  of  work  expended  on 
the  rungs  themselves.  Preference  is  given  by  some  oper- 
ators to  the  fitting  of  ratlines  on  the  shrouds.  However, 
the  fitting  of  a  ladder  is  considered  the  best  practice 
aboard  a  cargo  carrier. 

Derrick  Posts  or  King  Posts 

DERRICK  Post.*;,  sometimes  called  "King  Posts,"  arc  built 
up  either  of  plating,  as  shown  on  page  342,  or  con- 
structed of  pipe.  In  many  cases  they  are  constructed 
similar  to  a  mast,  usually  of  the  two  plate  in  and  out 
strake  construction,  as  illustrated  on  page  342.  In  many 
instances  the  derrick  post  is  also  utilized  as  a  ventilator, 
in  which  case  the  mushroom  type  of  ventilator  is  generally 
used,  although  sometimes  a  cowl  is  fitted.  Sometimes  a 
slide  is  fitted  in  the  post,  so  as  to  regulate  the  ventilation 
below  decks.  .\  detail  of  this  slide  is  illustrated  on  page 
342. 

Topmasts  (Wood  and  Steel) 

TOP.MASTs  arc  ordinarily  constructed  of  wood,  chiefly  of 
.spruce.  Sometimes,  however,  they  are  made  of  steel. 
There  are  three  types  of  topmasts:  the  fixed,  the  housing 
and  the  telescoping,  all  of  which  are  illustrated  on  page  345. 
On  vessels  navigating  rivers  where  low  bridges  are  en- 
CQuntered,  either  the  housing  or  the  telescoping  topmasts 
are  fitted.  However,  the  fixed  topmast  is  by  far  the  most 
desirable  in  all  other  instances. 

In  determining  the  height  of  a  topmast  the  reciuirements 
of  the  wireless  antenna  should  not  be  lost  sight  of.  Each 
end  of  the  antenna  is  supplied  with  a  safety  link,  designed 
to  break  when  undue  stress  is  placed  on  the  antenna,  such 
as  a  violent  movement  of  the  mast  due  to  an  explosion, 
or  the  mast  vibrating  excessively  due  to  its  being  sub- 
jected to  a  heavy  strain  in  the  handling  of  cargo,  or  when 
the  vessel  is  at  sea  in  a  heavy  blow.  Should  the  safety 
link  give  way.  approximately  five  feet  is  added  to  the 
length  of  the  antenna,  causing  the  same  to  drop  fifteen 
or  twenty  feet.  Therefore,  the  height  of  the  topmast 
should  be  designed  so  that  the  antenna  clears  the  top  of 
the  smokestack  by  at  least  twenty  feet.  Topmasts,  al- 
though sometimes  curved,  arc  usually  made  with  a  straight 
taper. 


Crow's  Nest 

ON  A  GREAT  MANY  VESSELS  crow's  nests  arc  fitted  on 
the  foremast.  There  are  numerous  ways  of  con- 
structing a  crow's  nest.  One  of  the  most  economical  and 
satisfactor>'  types  is  illustrated  on  page  343.  The  height 
of  a  crow's  nest  varies  from  3  feet  6  inches  to  4  feet  6 
inches.  The  crow's  nest  is  either  located  below  the  mast- 
head light  or  above  the  hounds,  depending  on  the  height 
of  the  mast. 

Derrick  or  Boom  Tables 

WHERE  THE  SPACE  between  hatches  permits,  a  derrick 
table  is  built  around  the  mast.  However,  a  derrick 
table  is  only  necessary  where  more  than  two  booms  are 
required  on  each  side  of  the  mast,  or  where  it  is  desired 
to  set  winches  parallel  to  the  center  line  of  the  ship. 
Where  there  are  more  than  two  booms  on  each  side  of 
a  mast  a  derrick  table  is  provided.  The  width  of  a 
derrick  table  is  determined  by  the  number  of  booms  re- 
quired In  cases  where  an  exceptionally  wide  table  is 
fitted  it  is  supported  by  stanchions,  and  sometimes  plated 
over  and  used  as  a  deck  locker  for  blocks,  ropes,  etc. 
Tables  of  ordinary  size  are  usually  bracketed  to  the  mast, 
as  illustrated  on  page  343. 

Upper  Tables  or  Outriggers 

WHEN  DERRICK  TABi.ES  are  fitted  around  the  mast  at  the 
deck,  it  is  necessary  to  provide  an  upper  table  or 
outrigger  to  which  the  topping  lift  pad-eyes  are  connected. 
The  pad-eyes  for  topping  lift  blocks  should  be  located  di- 
rectly above  the  boom  pivots  on  the  derrick  table.  Some- 
times the  upper  table  is  so  constructed  as  to  provide  con- 
nections for  the  shrouds  and  headstays  in  addition  to  the 
topping  lifts.   This  type  of  table  is  illustrated  on  page  338. 

Booms  (Wood  and  Steel) 

BOOMS  up  to  a  capacity  of  about  ten  tons  are  usually 
made  of  wood,  chiefly  of  Oregon  pine,  although  occa- 
sionally they  are  made  of  steel.  Booms  above  fifteen  tons 
capacity  are  practically  all  constructed  of  steel,  probably 
the  m9St  common  being  of  pipe  construction.  The  plate 
and  channel  type  is  also  a  good  construction.  Expensive 
forged  bands  can  be  dispensed  with,  by  replacing  them 
with  pad-eyes.  Various  types  of  steel  booms  are  illus- 
trated on  page  341. 

Mast  Fittings 

A WIDE  DIVERGENCE  of  opiuious  among  shipbuilders  has 
resulted  in  the  production  of  a  large  variety  of 
mast  fittings.  The  shrouds  and  stays  in  some  instances 
are  connected  to  the  mast  by  looping  them  around  the 
mast,  as  indicated  on  page  343.  At  other  times  they  are 
shackled  to  a  band  at  the  hounds,  t)r  to  an  individual  pad 
riveted  on  the  mast. 

Probably  the  most  economical  way  to  secure  the  shrouds 
and  headstays  is  obtained  by  riveting  double  clips  to 
the  mast,  with  a  liner  in  between  the  clips  to  get 
the  proper  bearing,  as  shown  on  page  332,  the  advantage 
being  that  the  clips  can  be  riveted  to  the  mast  while  the 
mast  is  under  construction,  thus  obviating  delays  which 
might  be  occasioned  through  not  having  forcings  and  cast- 
ings ready. 

Likewise,  means  for  riveting  the  topping  lift  pad-eyes 
are  provided  l)y  riveting  double  angles  to  the  mast,  while 
the  mast  is  under  construction,  as  shown  on  page  332. 
Where  no  derrick  table  is  provided,  the  boom  supports  or 
pivot  bearings  are  secured  to  angles  riveted  to  the  mast 
in  a  similar  manner,  as  illustrated  on  page  333. 
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It  will  readily  be  seen  that  by  providing  suitable  means 
for  making  connections  to  the  mast  as  described  above,  that 
the  mast  can  be  entirely  completed  and  the  fittings  applied 
afterwards.  Also  when  replacing  any  of  the  fittings  at  a 
later  date  access  may  always  be  had  for  making  a  suitable 
riveted  connection,  which  otherwise  would  necessitate  taps. 

When  an  upper  table  is  provided,  the  topping  lift  pad- 
eyes  are  riveted  to  the  table.  Provision  is  also  made  for 
connecting  the  main  shrouds  and  headstays  to  brackets,  as 
illustrated  on  page  338. 


Topmast  FittingB 

TOPMAST  FITTINGS  usually  consist  of  a  band  to  which 
the  wireless  antenna  is  attached.  This  band  is  also 
provided  with  a  lug  for  securing  the  gantline  block.  Some- 
times an  additional  band  is  added  as  a  connection  for 
the  signal  halyard,  the  other  end  of  which  is  secured  to 
the  smokestack.  It  was  formerly  customary  to  fit  a  spring 
stay  between  the  foremast  and  the  mainmast,  but  due  to  its 
close  proximity  to  the  wireless  antenna,  affecting  the 
proper  functioning  of  the  same,  its  use  has  been  almost 
entirely  discontinued. 


Boom  Fittings 

BOOM  FITTINGS  on  a  circular  wood  boom  consist  of 
a  goose-neck  fitted  at  the  heel  or  foot  of  the  boom, 
with  an  eye-bolt  near  the  goose-neck  for  securing  the 
block  bail.  At  the  upper  end  of  the  boom  there  are  fitted 
one,  two  or  three  bands.  When  there  is  more  than  one 
band,  the  bands  are  spaced  from  six  to  seven  feet  apart. 
The  outer  band  is  usually  fitted  so  that  it  shoulders  on  a 
reinforcing  band,  as  illustrated  on  page  333.  The  inner 
bands  are  made  in  halves,  and  bear  against  half  rounds 
secured  to  the  boom,  as  shown  on  page  333.  The  number 
of  bands  required  for  a  boom  is  determined  by  the  class 
of  cargo  carried,  the  operating  company  usually  specifying 
the  number  required. 

The  pivot  bearing  is  sometimes  designed  with  a  connec- 
tion for  the  lead  block,  as  illustrated  on  page  336.  In  the 
case  of  the  l)oom  being  stepped  on  a  table,  a  pad-eye  with  a 
link  is  riveted  to  the  table  to  which  to  shackle  the  lead 
block,  as  illustrated  on  page  343.  In  the  case  of  a  heavy 
lift  Ijoom  a  pad-eye  is  provided  on  deck  for  the  lead  block, 
as  illustrated  on  page  338. 

The  fittings  for  the  heavy  lift  boom,  as  illustrated  on 
page  338,  consist  of  a  goose-neck,  sometimes  called  a  "Pa- 
cific Iron"  at  the  lower  end.  At  the  upper  end  there  are 
either  bands  or  pad-eyes,  depending  upon  the  construction 
of  the  boom,  to  which  are  connected  the  vangs,  topping  lift 
and  hoisting  blocks.  A  heavy  lift  boom  is  usually  stepped 
on  a  pedestal  riveted  to  the  deck. 

Boom  Stowage  (Wood  and  Steel) 

STOWAGE  ARRANGEMENTS  foT  light  lift  booms  arc  illustrated 
on  page  337.  Where  the  booms  are  of  such  length  that 
they  extend  over  the  top  of  the  poop,  bridge  or  forecastle 
decks,  the  chock  is  bolted  directly  to  the  deck,  or  some- 
times to  a  clip  riveted  to  the  bounding  angle.  When  they 
clear  the  deck  erections,  a  boom  rest  is  provided  to  which 
the  boom  chock  is  secured,  as  illustrated  on  page  337.  Boom 
rests  are  usually  located  between  the  hatches,  and  at  a 
height  which  will  make  the  boom  stow  parallel  with  the 
sheer  of  the  ship. 

Heavy  lift  steel  booms  are  sometimes  lashed  in  chocks 
on  deck;  other  times  they  are  stowed  vertically  against 
the  mast  as  illustrated  on  page  346. 


Rigging  Fittings  on  Deck 

THE  MAIN  SHROUDS  are  set  up  with  turnbuckles  con- 
nected to  a  chain  plate,  w^hich  is  riveted  to  the  sheer 
strake,  or  sometimes  to  the  deck  close  to  the  sheer  strake. 
When  preventer  stays  are  used,  chain  plates  should  be 
fitted  to  the  sheer  strake  in  a  similar  manner.  The  back- 
stay is  fitted  with  a  turnbuckle  secured,  like  the  shrouds, 
to  the  sheer  strake.  The  headstays  are  set  up  with  turn- 
buckles  secured  sometimes  by  shackling  them  direct  to  the 
stem  bar,  the  stem  bar  being  carried  up  sufficiently  far  for 
this  purpose.  At  other  times  they  are  connected  lo  a 
pad-eye  so  designed  as  to  take  both  the  topmast  stay  and 
fore-stay.  Otherwise  they  are  connected  independently  to 
individual  pad-eyes  located  on  deck  close  to  the  stem  bar. 

In  addition  to  the  chain  plates,  the  other  deck  fittings 
consist  of  pad-eyes  for  securing  the  vang  or  guy  tackles  to 
the  deck,  with  cleats  near  by  for  belaying  them,  both  of 
which  should  always  be  located  clear  of  the  hatches,  near 
the  side  of  the  vessel.  Sometimes  they  are  located  on  top 
of  the  bulwark  channel.  There  should  also  be  provided 
lashing  ring  pads  along  the  bulwark  and  along  the  hatch 
coamings  for  lashing  deck  loads.  For  the  topping  lift  pur- 
chase a  pad-eye  is  provided  on  the  deck,  so  located  that  the 
lead  from  the  topping  lift  block  at  the  mast  will  clear  the 
ol)structions  on  the  mast.  Qose  to  this  pad-eye  there  is  pro- 
vided a  cleat  for  belaying  the  topping  lift.  Sometimes  a 
cleat  is  riveted  to  the  mast,  at  other  times  to  the  mast  table, 
as  conditions  may  warrant,  for  belaying  the  topping  lift.  If 
no  manila  purchase  is  provided,  the  topping  lift  is  brought 
down  to  a  snatch  block  at  the  deck,  and  a  deck  hook  is 
provided  under  which  the  rope  is  passed  before  it  is 
belayed  on  the  cleat.  A  detail  of  deck  hook  is  illustrated 
on  page  337. 


Rigging  Fittings  Attached  to  Ropes 

^^PEN  THIMBLES  are  used  when  the  strain  on  the  rope  is 
not  excessive.  Particulars  of  this  type  are  giveo  on 
page  349,  fig.  11.  The  opening  in  the  thimble  provides  a 
means  for  securing  the  shackle  link,  hook,  or  other  con- 
nection. For  splicing  wire  rope  around  thimbles  where 
heavy  stresses  are  encountered,  a  solid  cast  iron  thimble  is 
used,  for  which  particulars  are  given  on  page  349,  fig.  9. 
There  is  sometimes  substituted  in  lieu  of  the  open  and  cast 
iron  thimble  a  wire  rope  socket,  either  closed  or  open.  This 
type  of  connection,  when  properly  made,  is  found  far  su- 
perior to  a  rope  spliced  around  a  thimble.  Tests  have 
shown  that  the  splice  will  pull  out  when  tested  to  65  per 
cent  of  the  strength  of  the  rope,  while  in  the  case  of  a  wire 
rope  socket  connection,  properly  made,  tests  have  demon- 
strated the  rope  to  break,  while  the  connection  remained 
intact. 

There  are  various  types  of  turnbuckles  in  use.  That 
known  as  the  pipe  or  sleeye  turnbuckle  is  considered  one 
of  the  best  for  ship  use.  Particulars  are  given  on  page 
347,  figs.  1  and  2.  The  threads  are  protected  from  ex- 
posure to  the  elements,  and  a  very  neat  appearance  is  ef- 
fected. The  open  type  of  turnbuckle  is  sometimes  used 
aboard  ship.  However,  it  is  more  adaptable  for  use  ashore. 

For  ropes  that  are  re(iuired  to  be  made  portable,  a 
pelican  hook  is  fitted  to  the  turnbuckle.  Pelican  hooks 
are  illustrated  on  page  349,  fig.  12. 

Rigging  fittings  usually  consist  of  steel  forgings,  al- 
though when  good  steel  castings  are  procurable  they  are 
frequently  substituted. 
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Ship's  Blocks  (Wood  and  Steel) 

THE  VARIOUS  KINDS  of  block  coiinectioiis  are  illustrated 
on  page  351.  Each  manufacturer  apparently  has  his 
own  idea  concerning  the  particular  design  as  well  as  the 
strength  of  the  connection.  It  is,  therefore,  necessary  to 
design  fittings  to  which  blocks  are  connected  to  suit  the 
particular  design  of  block  ordered.  It  is  also  important 
in  designing  fittings  to  make  allowances  to  provide  for 
sufficient  clearances.  Should  it  be  necessary  to  replace  a 
block  with  another  make,  the  shackle  of  which  might  be 
somewhat  larger,  it  is  best  accomplished  by  providing  a 
fitting  with  a  link  welded  in. 

Of  the  block  fittings  illustrated  on  page  351,  the  most 
common  are  the  blocks  fitted  with  shackles.  The  use  of 
blocks  fitted  with  hooks  should  be  restricted,  particularly 
for  work  aloft.  The  tendency  has  been  to  use  blocks  fitted 
with  shackles  rather  than  with  hooks,  for  although  a  little 
more  time  is  required  there  is  an  added  insurance  against 
accidents. 

Ordinarily  there  are  two  kinds  of  wood  blocks  used 
aboard  ship,  viz.,  the  block  with  round  shell  and  the  wide 
mortised  block,  the  shell  of  which  is  cross-bolted  or  riv- 
eted. Wide  mortised  blocks  are  used  where  greater 
strength  is  required,  also  permitting  the  use  of  a  larger 
rope  for  the  same  diameter  sheave.  All  sicel  parts  on 
wood  blocks  should  be  well  galvanized. 

Winches,  Location  of 

THERE  ARE  VARIOUS  TYPES  OF  WINCHES  uscd  in  handling 
cargo  aboard  ship.  One  of  the  most  common  types 
used  is  the  single  gear  and  single  drum  with  one  winch-head 
on  the  outboard  side.  When  there  is  sufficient  deck  space 
winches  fitted  with  two  winch-heads  are  used,  as  there  are 
some  classes  of  cargo  where  a  number  of  whips  can  be 
operated  from  one  hatch,  and  both  the  hoisting  drum  and 
each  of  the  winch-heads  can  be  brought  into  use  to  good 
advantage. 

Winches  that  are  used  for  heavy  loads  and  warping 
winches  which  are  subjected  to  severe  strains  are  generally 
compound  geared. 

The  location  of  the  winches  is  a  matter  which  should 
be  freely  discussed  by  the  shipbuilder,  ship  operator, 
ship  master  and  the  winch  manufacturer.  An  arrange- 
ment of  winches  which  has  been  found  very  practicable 
for  certain  classes  of  cargo  and  which  has  been  extensively 
adopted  where  two  booms  are  fitted  on  each  side  of  a  mast, 
is  to  locate  the  winches  close  together  in  an  athwartship 
direction  but  with  sufficient  space  between  them  to  allow 
their  operation  by  either  one  man  to  a  winch  or  by  one 
man  to  two  winches. 

In  connection  with  the  above  it  is  noted  that  in  some 
ports  the  labor  organizations  do  not  permit  one  man  to 


operate  more  than  one  winch,  but  where  possible  it  is 
desirable  that  one  man  should  control  both  winches,  which 
may  be  accomplished  by  extending  the  levers  and  brakes 
for  the  purpose.  It  is  also  advisable  to  provide  sufficient 
clearance  for  a  one-man  passage  between  the  hatch  coam- 
ings and  the  winches.  This  arrangement  usually  brings 
the  winches  within  the  line  of  the  outside  of  the  hatches 
and  allows  an  unbroken  space  for  loading  deck  cargo. 

One  winch  is  usually  required  for  each  boom,  but  where 
a  heavy  lift  boom  is  used,  the  hoisting  drums  of  two 
winches  are  brought  into  play  except  where  the  ship  is 
fitted  with  double  drum  winches.  One  winch  is  used  for 
the  topping  lift  and  the  other  for  the  hoisting  rope. 

The  majority  of  ships  built  in  this  cotmtry  are  fitted 
with  two  booms  of  about  five  tons  capacity  on  the  for- 
ward and  after  side  of  each  mast.  In  some  cases  the 
larger  ships  have  one  boom  of  from  twenty-five  to  thirty- 
five  ton  capacity  in  addition  to  the  five-ton  booms.  When 
handling  cargo  with  five-ton  booms,  one  boom  is  usually 
guyed  down  over  the  center  of  the  hatch,  the  other  being 
guyed  down  over  the  side  of  the  vessel  so  that  the  cargo 
whip  or  hoist  will  clear  the  vessel's  side  from  eight  feet  to 
twelve  feet,  depending  upon  the  class  of  cargo  handled. 

In  handling  loads  up  to  about  three  tons  a  single  whip 
is  used  on  each  boom.  These  whips  are  brought  together 
at  the  lower  end  and  made  fast  by  connecting  them  to  a 
ring  or  shackle  on  which  is  secured  a  cargo  hook,  barrel 
hooks,  bale  hooks,  net  or  any  other  device  for  the  par- 
ticular kind  of  cargo  to  be  handled.  When  discharging 
cargo  a  load  is  lifted  from  the  hold  of  the  vessel  by  the 
whip  from  the  boom  over  the  hatch  and  after  it  is  clear 
of  the  hatch  coaming  it  is  swung  outboard  by  hauling  in 
with  the  whip  from  the  outboard  boom  and  slacking  away 
on  the  whip  from  the  inboard  boom.  This  operation,  of 
course,  is  reversed  when  loading  the  vessel.  This  system 
for  handling  cargo  is  considered  a  very  efficient  one  for 
certain  classes  of  cargo.  It  is,  however,  advantageous 
some  times  to  work  the  whips  independently.  In  this  case 
the  load  is  lifted  from  the  vessel's  hold  and  then  hauled 
outboard  by  a  line  made  fast  to  the  load  as  the  whip  is 
slacked  away.  For  the  heavier  loads,  from  three  to  five 
tons,  it  is  usually  necessary  to  substitute  a  three-part  tackle 
in  place  of  the  single  whip. 

For  the  booms  of  twenty-five  to  thirty-five  tons  capac- 
ity a  tubular  or  channel  and  plate  boom  is  used  which  is 
stepped  on  deck.  An  eight-part  fall  for  hoisting  is  ordi- 
narily fitted;  also  an  eight-part  topping  lift.  When  lifting 
a  load  out  of  the  hold  the  heavy  boom  is  guyed  down 
securely  over  the  center  of  the  hatch.  The  load  is  then 
hoisted  until  high  enough  to  clear  the  hatch  coaming  and 
the  bulwark.  The  load  is  then  swung  outboard  by  slack- 
ing away  on  one  vang  purchase  and  hauling  in  on  the  other 
with  the  aid  of  the  winch  head. 
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Table  1 — Construction  of 
Various  Types  of  Wire  Rope 
with  Hemp  Centers 


7  Wires  per  Strand  12  Wires  per  Strand 


6  Strands 
19  Wires  per  Strand 


8  Strands 
19  Wires  per  Strand 
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ROPE  PARTICULARS 


Table  2 — Plow  Steel  Transmission, 
Haulage  or  Standing  Rope 


Table  3 — Extra  Strong  Plow  Steel  Transmission, 
Haulage  or  Standing  Rope 


IWicnm 

IN 

CrRCUM- 

FCIttNCC 

IN.lNCHefr 

IN  loliS  OF 
ZOOOM. 

Per  R)or 
IN  LAS. 

Practicf 

IN  InCHM 

PlAMCTER 
1 N 
lNCHe.5 

ClRCUM- 

IN  Inches 

 1 

RiopcrWjrn 
Load  in 

lbN92OaOL0S 

1  1 

ApphokSrcnw 
IN  Tons  or 
2000 LD6. 

Pen.  Foot 

IN  LB5. 

IN  Inches 

4^ 

16^ 

62 

3.55 

4^ 

1  A 

1  0 

W5  . 

14.4 

72 

3 

4:^ 

16 

79 

3  ! 

12 

60 

Z45 

22-24 

\y4 

4 

13 

67 

2/^5 

22-24 

3Hi 

9.4 

47 

2 

20-22 

3>i 

(0 

52 

2 

20-22 

1 

3 

7.6 

3^ 

L58 

18-20 

1 

3 

8.4 

42 

1.5  6 

18-20 

2^ 

6.2 

31 

1.20 

16-18 

2^^ 

6t6 

33 

1.20 

16-16 

2W 

4.6 

23 

.89 

14-16 

«f 

215^ 

3 

25 

.89 

14-16 

3.6 

18 

.75 

•At 

2* 

4 

20 

.75 

2 

3.2 

16 

.62 

12-14 

2 

3.5 

.62 

12-14 

ZA 

12 

.50 

9(6 

1^ 

2^ 

13 

.50 

1^ 

2 

10 

.39 

10-12 

|54 

2.2 

(  1 

.39 

10-12 

IS* 

1.4 

7 

-30 

1^4 

1.5 

7\ 

.30 

% 

1% 

1.2 

5.9 

.22 

1% 

13 

.22 

fk 

.66 

4*4 

.15 

9k 

* 

.68 

a4 

.I2»i 

Table  4— Standard  Plow  Steel 
Hoisting  Rope 


^-Sti^nco— 19  Wires  to  TntSrRAMO  — I  Hemp  Core 


OlAMCTER 
IN 

Inches 

ClRCUM- 
FERCNCC 

IN  Inches 

PROPCRVMbiCK 

ingLoap  in 
IbieoranoiA 

^WHUBOlWLHtitl 

IN  Tons  of 
2000LDC> 

APPROC.VfeidKT 

PcR  Foot 
IN  LDS. 

IN  iHCHEd 

2i 

8^ 

55 

273 

M.95 

7% 

46 

229 

S185 

2'4 

7* 

37 

186 

6 

2 

6W 

26 

140 

5^ 

25 

127 

5.55 

n» 

22 

112 

485 

1% 

5 

19 

94 

4.15 

|J^L 

4V^ 

16 

82 

3t55 

\h 

14 

72 

3 

A 

12 

58 

2/t5 

22-24 

1% 

Si 

9.4 

47 

2 

20-22 

1 

3 

7.6 

38 

1.58 

18-20 

2^ 

5l8 

29 

1.20 

16-18 

1\ 

4.6 

23 

.89 

I4H6 

2 

3.1 

I5u5 

.62 

12-14 

1*1 

24 

12.3 

.50 

1^ 

2 

10 

.39 

10-12 

l'4 

L6 

8 

.30 

1.15 

5.75 

.22 

1 

.76 

3.8 

.15 

4^ 

.J3 

2j65 

.10 

Table  5 — Extra  Strong  Plow  Steel 
Hoisting  Rope 


6-5TRANf>5-l9WiRES  TO  tvieStrano— I  HempCor.c 


Diameter 

IN 

Inches 

Circum- 
ference 

IN  Inches 

P^ROPCRV^lbRW 

iNQ  Load  in 

IN  Tons  of 
2000 lbsl 

DiAijrSMAC 
BmcooiSmp 

IN  Inches 

perRjot 

8^ 

63 

315 

1  1.95 

1\ 

7\ 

53 

263 

S185 

2^ 

7\ 

42 

210 

8 

2 

h\ 

33 

166 

Ci30 

5\ 

30 

150 

555 

w 

5\ 

27 

133 

485 

1% 

5 

22 

110 

4,15 

|j^ 

20 

38 

3155 

1% 

17 

84 

3 

1^4 

A 

14 

69 

2.45 

22-24 

1^ 

3^ 

t  1 

56 

2 

20-22 

1 

3 

9 

45 

L58 

I8-20 

2^ 

7 

35 

U20 

16-18 

2?it 

5L3 

2€i.3 

.89 

14-16 

2 

318 

19 

•62 

12-14 

1^ 

2.9 

14.5 

.50 

1^ 

2.4 

I2J 

.39 

KH2 

Ii4 

1.9 

a4 

.30 

1% 

L35 

6.75 

.22 

1 

.9 

A50 

.15 

.63 

3LI5 

.10 

324 


SHIPS  RIGGING  AND  CARGO  HANDLING  GEAR 


ROPE  PARTICULARS 


Table  6— Special  Flexible  Plow 
Steel  Hoisting  Rope 

^-5trano5-37Wire5  totmcdtrand-  I  HtMPCowt 


Table  7 — Special  Flexible,  Extra  Strong 
Plow  Steel  Hoisting  Rope 

6-STRAND3-37WiRe5  TD-mtSrwANO-  I  Hemp  CoRE 


DlAMCTCR 
IN 

Inches 

ClRCUM- 
PERENCe 

IN  Inches 

IN^LOAO  IN 

1bN9ap2booi« 

IN  Tons  op 

AppnocVyfewHT 
^rFoot 

IN  LAS. 

iM  Inches 

Diameter 

IN 

Inches 

ClRCUM- 

IN  Inches 

F^oPERVvbw 
inqLoad  in 

IN  Ions  or 
2000 LC& 

PER  Foot 

IN  LBS 

DiA  OF  Sheave 
SascdcnShip 

IN  Inches 

2i 

6% 

53 

265 

1 1.95 

8% 

55 

278 

1 1.95 

7\ 

43 

2  14- 

2185 

i\ 

7\ 

45 

225 

9.85 

2W 

7't 

35 

1  75 

8. 

2'4 

7% 

37 

184 

8 

2 

6ii 

26 

130 

6t30 

2 

6^ 

27 

137 

^30 

1% 

1  19 

5i55 

1% 

5%^ 

25 

125 

5.55 

22 

1  08 

4.65 

1* 

5\ 

23 

f  13 

4.85 

5 

Id 

90 

4.15 

1^6 

5 

19 

95 

4,15 

16 

80 

a55 

l>i 

17 

84 

3t55 

1^ 

14 

68 

3. 

\h 

14- 

71 

3 

1^ 

A 

i  1 

55 

2/^5 

22-24 

\\ 

A 

1 1 

58 

2.45 

22-24 

9 

44 

2. 

20-22 

l« 

y^ 

9.2 

46 

2 

20-22 

I 

:5 

7 

35 

1.58 

18-20 

1 

3 

74 

37 

1.58 

18-20 

% 

i\ 

5 

27 

1.20 

16-18 

2* 

5.8 

29 

1.20 

16-18 

2li 

4 

21 

.89 

14-16 

2W 

Ajb 

23 

.89 

14-16 

2 

3 

14 

.62 

12-14 

2 

3.2 

16 

.62 

12-  14- 

1^4 

2.3 

1  1.5 

.50 

\\ 

2.5 

12*50 

.50 

h 

\\ 

L85 

9.25 

.39 

10-12 

\h 

1.9 

9.75 

.39 

10-12 

^* 

Wa 

1.4 

7.2 

.30 

1^ 

1.5 

7.50 

.30 

•% 

1% 

1. 

5.1 

.22 

1)6 

1.06 

5.30 

.22 

Table  8— Extra  Special  Flexible 
Hoisting  Rope 

6-dTitAN09-6IWlRE5  -TO -rviE Strand— I  HEMP Co«t 


Table  9--Extra  Flexible  Plow  Steel 
Hoisting  Rope 

e-STRANDS-igWiRBS  TD  THE  Strand-  I  Hemp  Core 


OtAMETEfli 
■  N 

Inches 

C  HICUNT- 

J  N  Inches 

fN  IffCHES 

M 

i 

IPdSLOAD  IN 

inIons  or 
2000LBa 

inToms  «p 
2000 LOS 

W  FbffT 

\^ 

4h 

lAfi 

74 

3,19 

70 

350 

i 

^  i 

i  1 

1^ 

4^ 

12-8 

64 

2.70 

3 

62 

310 

14,20 

l'i» 

4 

1  0^4 

52 

UO 

22-24. 

6% 

5J 

265  J 

i  L95 

|!6 

,  3St 

aa 

43 

Ldo 

2o-2a 

7% 

43 

Z\A- 

t 

3 

33 

1.42 

ia-20 

7i 

35 

175 

26 

\m 

16-18 

2 

76 

\30 

4 

20 

AQ 

14-16 

Extra  Strono  R.ough  Steel 

2.8 

14 

.56 

12-14- 

7-d 

370 

1  6.60 

e 

§  s 

1  ue 

^5 

3 

9^ 

66 

325 

/4,20 

iJi 

1,74 

BJ 

.35 

10-12 

8% 

56 

27S 

1  1.95 

1^ 

.27 

45 

^25 

9185 

1% 

L02 

il  2 

.20 

2k 

37 

184 

aoo 

r 

.67 

a35 

.13 

2 

11 

1  137 

4»7 

.'^ 

V5 
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Table  10— Extra  Flexible,  Extra  Strong 


Table  11 — Crucible  Cast  Steel  Transmission, 
Haulage  or  Standing  Rope 


Plow 

irrRANC»-l9 

Steel  H 
Wires  "totw 

oisting  I 
E  Strand— 

Lope 

IHEMPCORt 

r 

Diameter 

IN 

Inches 

ClRCUl^ 
FERCNCC 

IN  Inches 

F^iopcrWork 
inqLoadm 
ToNsor2ooou 

IN  Tons  or 

2000LBS 

INLD5. 

II 

Cm9(mShip 
RwcnCE 
IN  Inches 

Diameter 

IN 

Inche5 

ClRCUM- 
FCRENCe 

inqLcad  in 

lONSflFaXKHflB 

IN  Tons  of 

20001AS. 

RerFoot 

IN  LBS. 

DiA^  or  Sheave 
SasedanShip 

IN  Inched 

\¥» 

\^ 

4J^ 

ia6 

53 

3. 

4 

9.2 

46 

2.45 

22-24 

1^ 

4% 

16 

80 

3.19 

1% 

3»i 

7.4 

37 

2. 

20-22 

13 

68 

2.70 

1 

3 

e2 

31 

1.58 

18-20 

\^ 

A 

1 1 

56 

^20 

22-24 

% 

2^ 

4.8 

24 

1.20 

16-18 

\^ 

a2 

46 

1.80 

20-22 

2Vi 

3.7 

I8j6 

.89 

14-16 

1 

3 

7.2 

36 

1.42 

18-20 

2Jfe 

3.1 

15:4 

.75 

% 

2^ 

5Jo 

28 

1.08 

16-18 

% 

2 

2.6 

13 

.62 

12-14 

1^ 

A4 

22 

.80 

14-16 

9W 

1^ 

2.  ' 

10 

.50 

1 

3 

15 

.56 

12-14 

>4 

1^4 

1.5 

7,7 

.39 

10-12 

1% 

^4 

12 

45 

1^ 

1.1 

5.5 

.30 

\K 

1.9 

a5 

.35 

10-12 

1% 

,92 

4.6 

.22 

1 

70 

3^ 

.15 

% 

.50 

2^ 

.1211 

Table  12 — Standard  Crucible  Cast  Steel 
Hoisting  Rope 

G- Strands— l9Wme5  to  the  Strand-  I  Her-«»Co«E 


DiAMETtR. 
IN 

Inches 

Circum- 
ference 
IN  Inches 

IN^LOADIN 
T0N50F2aXXia6 

IN  Tons  of 
2000 LBS. 

AfTW»cV\%l6MT 
P^RFbOT 

in  lbs. 

&<S9C(>aN5HIP 
R^ACTICE 

IN  Inches 

2^ 

8^ 

42^ 

211 

1  1.95 

7% 

34 

170 

a85 

2\ 

7^ 

26^ 

133 

8 

2 

6'4 

21.2 

106 

630 

1% 

51^ 

19 

96 

5.55 

W 

5^ 

17 

85 

485 

\h 

5 

\AA 

72 

415 

42t 

\2J& 

64 

3L55 

1^ 

4'4 

11.2 

56 

3 

\\ 

4 

9.4 

47 

2A5 

22-24 

\^ 

3>2 

7.e 

38 

2 

20-22 

1 

3 

6 

30 

1.56 

18-20 

% 

2i 

4.6 

23 

L20 

16-18 

2-Jl 

17.5 

.89 

14-16 

2 

2.5 

12^ 

.62 

(2-14 

\\ 

2 

10 

.50 

'A 

\^ 

L68 

8.4 

.39 

10-12 

U30 

€i5 

.30 

1% 

.96 

4.8 

.22 

1 

.62 

3.1 

.15 

%. 

.44 

2.2 

.10 

Table  13— Extra  Strong  Crucible  Cast  Steel 
Transmission,  Haulage  or  Standing  Rope 

6-Strano5— 7Wi»*csTOTMeSTRANC>—  I  HcmpCorc 


Diameter 

IN 

Inches 

ClRCUM- 

percnce 
IN  Inches 

inTon5  of 
2CXX>L06l 

INLfiS. 

DiAOPSNBNtfV 

BmcdonSnip 
in  Inches 

IN6ljOM>IN 
lONSOFaODDUBBi 

\^ 

A\ 

146 

73 

3.55 

\h 

A\ 

1^6 

63 

3 

\K 

A 

108 

54 

145 

22-24 

Z\ 

86 

43 

2 

20-22 

1 

3 

7 

55 

1.58 

18-20 

2^ 

5i6 

28 

1.20 

16-18 

2\ 

42 

21 

.69 

14-16 

2% 

3.3 

16.7 

.73 

2 

2.9 

145 

.62 

12-14 

2.2 

1  1 

J50 

it 

l»% 

1.8 

8.85 

.39 

10-12 

IH^ 

1.25 

6.25 

.30 

1% 

LOS 

525 

.22 

1 

.79 

3i95 

.15 

.59 

255 

J2«i 
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Table  14 — Standard  Extra  Strong  Crucible 
Cast  Steel  Hoisting  Rope 


€rSTitA^Npfr-l9  Wires  to  theSthand-  I  Hemp  Cone. 


PlAMCTER 

Incmcs 

ClRCUM- 
PERCNCC 

inInche5 

IN^LOAOIN 

IN  Tons  or 
2oOOLD& 

APROcWiOQHT 
PfeRfrXTT 
IN  LD&. 

DlA.0F5MCA)lJlj 

Rvcncc 
IN  iNCHea 

8« 

243 

1  L95 

7% 

40 

200 

335 

2^ 

7* 

32 

160 

8 

2 

6W 

2A6 

123 

63 

1% 

22^ 

1  12 

555 

1* 

5^ 

19^ 

99 

A85 

5 

1  66 

83 

4.15 

14.6 

73 

Jl55 

1% 

12.8 

64 

3 

4- 

10.6 

53 

2i45 

22-24 

\% 

yi 

&6 

43 

2 

20-22 

1 

680 

34 

1.58 

I8-20 

A 

5.70 

26 

1.20 

16-18 

ADA 

202 

.89 

14-16 

2 

ZSO 

14 

.62 

12-14- 

1^ 

2.24 

1  1.2 

.50 

1^ 

1.84 

9.2 

39 

10-12 

% 

r4 

1.45 

7.25 

.30 

1% 

L06 

WO 

.22 

1 

.70 

050 

.15 

.49 

2/?3 

.10 

Table  16 — Extra  Special 
Flexible  Hoisting  Rope 

6*5t«AMDS>-  6IWIRE5    TO  TMC  STRANO  -  I  HBMpCoRE 


C<tiJCi&LL  Cam  -J'Illl 


m 

ft,  -  —  I— .  1  tr 
r  •  1  ^AnCNvn 

IN  LBa 

REMARKS 

toil 

56 

280 

16.60 

iJ  1 

^  1 

46 

2  AO 

14.20 

40 

I  200 

1  L95 

"  9B5 

74 

25  . 

125 

aoo 

3 

21 

105 

6^ 

im 

63 

315 

u 

D 
1 

s 

{ 

55 

275 

IA.20 

& 

a% 

47 

233 

I  i.95 

7% 

37 

t87 

ae5 

It 

7* 

30 

150 

ADO 

23 

MT 

Table  15 — Special  Flexible  Crucible 
Cast  Steel  Hoisting  Rope 


6^SrRAN06-37VAnE»  to  thlStraho^  I  Hemp  Core 


IN 

iNCHEd 

FEffENCe 

IN  Inches 

IN^LCVkDlN 

IN  Tons  or 

2000  LC6. 

^PwifltV^feiaKr 

IN  LBS. 

Pia-ofSkiave 
IN  In»chc» 

8% 

40 

200 

I  1.95 

7* 

32 

I60 

985 

7% 

25 

125 

6  1 

2 

6lfi 

21 

105 

^30  ! 

1% 

5i 

i&d 

94 

5L55  1 

5^4 

17 

84 

4i85  1 

1% 

5 

14 

71 

AI5 

1)1 

4«l 

12  ' 

63 

055 

1% 

414 

1  i 

55 

3 

IS. 

4- 

9 

4-5 

2i45 

22-24 

1% 

3% 

7 

34 

2 

20-22 

1 

3 

6 

29 

1,58 

18-20 

23i 

5 

23 

1.20 

16-18 

2ii 

215 

17.5 

.89  1  14-16 

% 

2 

^2 

11.2 

.62   1  12-14 

1* 

1.9 

as 

.50  ; 

1)4 

L4.5 

7.25 

.39 

10-12 

l'4 

LI 

5t5 

.30 

4 

.84 

4v2 

.22 

Table  17 — Special  Flexible,  Extra  Strong 
Crucible  Cast  Steel  Hoisting  Rope 


6-5rRANOs-57WkREft  -noTMESTRAND-  I  HempCowe 


DlUDMEKK 

Inches 

ClRCUM- 

IN  thChin 

mTm  Of 
2ex»Li& 

iNLBft. 

6^ 

47 

233 

1  1.93 

7% 

37 

\S7 

as5 

7« 

30 

150 

3 

I 

6Si 

23 

f  17 

6.30 

\% 

5«i 

2L2 

loa 

5^5 

5li 

19 

95 

AB5 

\% 

5 

t6 

«9 

4J5 

lit 

Aik 

14 

'  71 

JL53 

1^ 

1  2 

6[ 

3 

1% 

4 

10 

50 

J.'  :_f 

14 

3^ 

B 

59 

1  2 

20-22 

I 

3 

5 

ts 

24 

aa 

2 

2.5 

.62 

% 

1^ 

^l 

-50 

tK 

^99 

fO-)2 

1.27 

635 

.30 

.  JL. 

4#5 
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Table  18— Extra  Flexible  Crucible 
Cast  Steel  Hoisting  Rope 


OlAMCTmH 
IN 
iNOCd 

CiRCUM- 

IN  Inches 

RnopcRVfcMf 

INftLOAO  IM 

lbN»or2oooiaB 

inIons  of 

2O(X)LJD0i 

PmFooT 

INL05. 

16 

BammnShip 
IN  Inchcs 

IH 

1  1.6 

58 

3.19 

\h 

ia2 

51 

2.70 

A 

6.A 

42 

2.20 

22-24 

1% 

Si 

d8 

34 

1.80 

20-22 

[ 

3 

52 

26 

1.42 

18-20 

A 

20 

1.08 

16-18 

2W 

zoe 

I5L3 

.80 

14-16 

2 

Z\8 

10.9 

.56 

12-14 

1% 

17A 

8.7 

.45 

1^ 

1.46 

73 

.35 

10^12 

1.14 

5L7 

.27 

1% 

.d4 

4.2 

.20 

1 

275 

.13 

1^ 

-36 

1.80 

.09 

Table  19— Extra  Flexible,  Extra  Strong 
Crucible  Cast  Steel  Hoisting  Rope 


d9TRAN0»-l9WiRes  To-me  dmANO— I  Hemp CoRC 


OlAMCTE* 
IN 

Inches 

ClRCUt*^ 
FERENCe 

IN  Inches 

AmoMEMHT 

19 

OiaofSnmik 

INdLOAOlN 
ToNSOfQOBDLM 

INTONd  OF 

2000LM. 

IN  LOO. 

nucncE 

M  INCHC5 

Ah 

13 

66 

3.19 

Ak 

57 

2.70 

\'A 

A 

SA 

47 

2.20 

22-24 

3»i 

76 

38 

L80 

20-22 

1 

3 

& 

297 

1.42 

I8-20 

2i 

46 

23 

1.06 

16-18 

2'4 

3t5 

17.6 

J80 

14-16 

% 

2 

2.5 

\2A 

.56 

12-14 

%^ 

1^ 

2 

lOLl 

AS 

1^ 

16 

6 

M 

10-12 

1^ 

1.26 

ei30 

.27 

1% 

-  .93 

4.66 

.20 

1 

.61 

305 

.13 

%^ 

40 

2j02 

.09 

Table  20 — Galvanized  Crucible  Cast  Steel 
Yacht  Rigging  or  Guy  Rope 

6- Strands— 7 Wires  to tmc Strand  —  I  McmpCore 


tXAMFTCB 

Inches 

Orcum- 

FCRtNCt 

IN  Inches 

imToh^  of 
2O0OLBS 

PtK  Foot 
iNLfie. 

to 

A 

(3 

42 

2/45 

{ 

C  Ml 

2  1 
M 

M 

12 

3d 

2.2  1 

\'% 

3^ 

1  1 

34 

i>^ 

3ii 

10 

3E 

U77 

1 

3 

9 

28 

U58 

'X 

7h 

6^ 

22 

IM4 

6 

\% 

W3 

7 

.99 

% 

2 

6 

I  1.7 

.62 

lib 

5lfc 

9 

.50 

4^ 

7 

.39 

4!fc 

6 

.34 

4i^ 

5 

1% 

3^  1 

.22 

1 

3 

^2 

J5 

Table  21— Flexible  Galvanized  Crucible 
Cast  Steel  Yacht  Rope 

6-5TRANDO-l3WiRC&  TD7>1C  StRANO— I  HcMPC^JRC 


Diameter 

IN 

INCHE5 

ClRCUM- 
FERENCC 

inInchcs 

CirxjfU/^mla 
RopeopEqim. 
Strenstm 

inTons  or 
2000LBei 

Per  Foot 
in  L06 

IN  iNCHCft 

4 

Id 

42 

2A5 

22-  24 

12 

38 

2.21 

1% 

35^ 

1  1 

34 

2 

20-22 

1^6 

3b 

10 

31 

1.77 

1 

3 

9 

28 

1.58 

18-^0 

% 

2^ 

22 

1.20 

16-18 

2Ji 

8 

19 

1.03 

2b 

7 

l€^ 

.89 

14-16 

% 

2 

6 

11.7 

.62 

12-14. 

1^* 

5b 

9 

.50 

Hi 

\h 

A\ 

7 

.39 

IO-I2 

1* 

A^ 

6 

.34 

1-4 

Aik 

5 

.30 

1% 

3^4 

4.2 

.22 

1 

3 

3i2 

.15 
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Table  22 — Galvanized  Iron  and  Crucible 
Cast  Steel  Running  Rope 


6-9TRAf«»-l2WkRe5  TO  "ncSTTRANo-yUBMP  Cores 


IN 

Inches 

CincuM- 
peRCNce 
IN  Inches 

4ma(W%i6HT 
Pm  Foot 
IN  Lbs. 

AppRCKiMAiedmeNsm  m 
Tons  ofSOOOlbs. 

IN  Inches 

Iron 

1.18 

10.1 

22^ 

1 

3 

1.05 

&7 

las 

18-20 

n 

1\ 

.80 

6.9 

I&5 

16-18 

% 

2% 

.68 

6 

I3l5 

2& 

.59 

5.1 

t  1.5 

14-16 

2 

42 

3.6 

6 

12-  14 

* 

.33 

2S 

.26 

2.2 

5 

10-12 

1^ 

,20 

1.7 

39 

1% 

.14 

L3 

285 

1 

40 

.82 

1.98 

Table  24 — Standard  Iron 
Hoisting  Rope 


fr-SlR^Ctt-  I9V^WCS  IDTMEdTRAND-  I  HEMpCoRC 


m 

Inches 

C«RCUM- 
FRRCNCe 

IN  Inches 

inqLoaoin 

IN  Tons  of 

2000LJB& 

AlVROcVfeiflHI 
IN  LBS. 

DlAXPflHEMWC 
SME»flNSNa> 
RiACnCE 

IN  Inches 

8% 

22.2 

III 

1  1.95 

ih 

7% 

I&4 

92 

a85 

7% 

144 

72 

8 

2 

6^ 

1  1 

55 

630 

1% 

51^ 

10 

50 

535 

1% 

5^ 

as 

44 

485 

1% 

5 

76 

38 

415 

|ii 

4li 

ejb 

33 

3^5 

1^ 

4^ 

56 

28 

3 

I)b 

4 

4^ 

22^ 

2^5 

22-24 

1% 

34 

Ji72 

I&6 

2 

20-22 

1 

3 

290 

145 

L58 

18-20 

% 

2i 

2^ 

1  L8 

1.20 

16-  18 

2*^ 

1.70 

as 

.89 

14-16 

2 

1.20 

6. 

.62 

12-14 

I4s^ 

.94 

47 

J50 

1^ 

.78 

3.9 

.39 

10-12. 

1^ 

.38 

23 

.30 

l« 

2A 

.22 

lift 

I 

.30 

1.5 

.15 

.22 

LI 

.10 

Table  23 — Galvanized  Iron  Ship^s 
Rigging  or  Guy  Rope 


6  STRANDS-70Rl2V^RE5TDT>«SrTRAND-IHeMPC0RE 


OlAMETER 
IN 

Inches 

Circum- 
ference 
IN  Inches 

CiRjOP  Manila 
Strencth 

INlbNS  OF 
2000  LMi 

ARRJ(V^l6Hr 

pek  Foot 

IN  LS5. 

E 

RfeMARKS 

l*i 

5h 

1  1 

42 

485 

1 
II 

?  s 

ij 

1^6 

lO^^ 

38 

4^2 

1% 

5 

10 

35 

415 

9^ 

30 

3.55 

9 

28 

3.24 

4Si. 

8^ 

26 

3 

l'4 

4 

8 

23 

2i45 

.  \, 

3> 

19 

2.21 

1  %L 

1 

fyt 

1 11 

o 

6 

16^ 

L77 

1 

3 

5*. 

I4.I 

1.58 

2\ 

5^ 

1  I.I 

1.20 

ih 

5 

9A 

1.03 

7.8 

.89 

2 

Ah 

5.7 

M 

3^ 

4.46 

.50 

\y^ 

3 

^39 

.39 

24 

Z35 

.30 

1% 

2ii 

1.95 

.22 

1 

2 

1.42 

.15 

I.20 

.125 

.99 

JDS 

.79 

.063 

h 

|)6 

.61 

.04 

Table  25 — Iron  Transmission,  Haulage 
or  Standing  Rope 


6'S'mANDe^  7WiRKft  -tothc  5triano  ~  I  HEMpCoRe 


Diameter. 

IN 

Inches 

Circum- 
ference 
IN  Inches 

INftLOM>IN 

ToMMraoODltf 

IN  Tons  OF 

200OLB& 

APRO^MbfiHT 

IN  Las 

Pia^Shem 
B^mn5ni 
Rvscnee 
IN  iNcnra 

\yi 

4^ 

ec4 

32 

3.55 

1^ 

4'4 

3L6 

28 

3 

4 

4.6 

23 

2/»5 

22-24 

\^ 

3^ 

a8 

19 

2 

20-22 

1 

3 

3 

15 

1.58 

18-20 

2V 

2^ 

12 

1.20 

16-18 

24 

1.7 

a8 

.89 

14-16 

1.5 

7.3 

•75 

Z 

L2 

6 

.62 

12-14 

% 

1^ 

.96 

4.5 

.50 

1^ 

\>i 

.74 

317 

.39 

10-12 

|4 

.52 

2jb 

.30 

1% 

.44 

2.2 

.22 

1 

.34 

1.7 

.15 

« 

.24 

U2 

.12^^ 
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Table  26 — Served  Plow  Steel 
Wire  Hoisting  Rope 

IdWUKS  TO  THE  drCAND*-  I  HEMP  COfiE 


1 

lis 

sir 

III 

Ml 

€  lA 

1 

Z2 

112 

4.10 

8 

\$ 

94 

4.  19 

16 

62 

3.60 

'  i 

J.  -I 

7Z 

5.06 

ii 

54 

58 

£,5Z 

22-24 

■  4r 

t* 

9. SO 

47 

20^2 

i« 

4t 

7.«0 

50  ' 

1.64 

10-20 

3i 

29 

L29 

ttf-JS 

34^ 

4.60 

l<  12 

I 

3i 

3.  10 

.00 

12-14 

1 

at 

2.40 

.60 

I0.l> 

.49 

fO-l2 

i.^ 

S.OO 

.40 

1 

2 

1 .  IS 

5,75 

.36 

't 

5.00 

111 

1  .Zt 

Table  27 — Served  Crucible  Cast  Steel 
Wire  Rope 

5-5TRAN05-7  Wires  to  t>€  Sttbano  - 1  Hemp  Coee 


K    «  M 

II 

I.J 

m 

5 

|£  ? 

^  ^ 

O  m  P 

It 

14 

1.66  ^ 

rA-20 

4  BO 

24 

4 

3!70 

10.6 

J. 12 

14-16 

1 

2.60 

13.0 

.00 

IZ*I4 

Eft 

k.50 

7-7 

.49 

fO-IZ 

2 

DM 

4^0 

Table  28— Served  Crucible  Cast  Steel 
Wire  Hoisting  Rope 


,5-5teANDS-  I51^IRE3  TOTHE  57RAN0-  I  HfeMP  COKE 


«  JA  £ 

i  3s 

a  «  _ 

?  H 

i 

Z  2  " 

D  Z  S 

«  r 

O   (i/  X 

g'  h  t 

a  ?  o 

UJ  0 

1  ?  N 

Ct'   o  1... 
Cl  ^  O 

E 

i "  i 

5   0  0 

8  h  0 

1   2^  O 

ID  1- 

?  ^ 

£  Lu  Z 

IL    o  H 

^  Q  G 

05 

A  ss 

Z 

14,4 

74  1 

4.19 

-Ti- 

■1 

12.0 

64 

3.60 

lt 

li 

56 

3.06 

It 

5^ 

9.4 

47 

2.52 

Z2-24 

i4 

4i 

7.60 

30 

2.07 

t 

•t 

G.00 

30 

J  .66 

\B-ZO 

1 

lie 

3i 

4  60 

23 

1  J6-»a 

i 

3.50 

17.5 

1.12 

|4-f& 

« 

3* 

2.50 

.SO 

12-14 

ft 

1 

2* 

ZOO 

10.0 

.<£0 

t 

*t 

l.&B 

6.4 

,43 

2i 

LiO 

6.5 

AO 

4 

2 

0.56 

4.e 

,36 

% 

It 

3  1 

26 

-JL- 

0.44 

2,Z 

,Z1 

Table  29 — Served,  Extra  Strong  Cast  Steel 
Wire  Hoisting  Rope 


5-5TRAN05-  15  WlR6:»  TO  THE  5tBAN0-  I  MEMP  CoBE 


ju  X 

Ms 

III 

ill 

i  ?  s 

s  ^  i 

1  SI  r 

III 

III 

9  IL 

o  j_  O 

M 
III 

li 

55 

4.00 

li 

2 

U.6 

83 

4.  19 

si ' 

14.6 

73 

3.40 

~it 

si 

)3-0 

64 



3.06 

a 

<i 

si 

M.06 

53 

2.52 

22-24 

li 

li 

0.60 

43 

2.07 

?0-22 

r 

It 

♦i 

6.00 

34 

K66 

I0-2O 

i 

si 

5.Z0 

26 

16-16 

i 

li! 

3k 

4.04 

20.2 

1.12 

I4-J6 

i 

1 

Ji 

Z.0O 

14.0 

.00 

m-14 

i 

zi 

2,24 

M.2 

.60 

*  '  * 

1  .04 

9.2 

.49 

ID- 12 

IE. 

1.45 

7,25 

.40 

~  i 

z 

1.00 

0.30 

.36 

""i  . 

li 

0,70 ; 

.26 

k 

u 

2.4a 
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Table  30 — Common  Lay,  Three  Strand 
Manila  Rope 
Approximate  Gross  Weight  and  Strength 


Table  31 — Common  Lay,  Three  Strand 
Manila  Rope 
Approximate  Gross  Weight  and  Strength 


ZVUfSKEftCt 

Appro%. 

Approximate 
Lenoth  ^  V^i<5MT 
Standard  Coil 

Approximate 
Tensile 
Strength 
New  Manila 

L£NfiTM6F 
RbPE  IN 

OcRmo 

30 

ftR  fbor 

iNf^UNQS 

Name  it 
Size  inQp 

:UMffl?ENC£ 

Approx. 

1  Approximate 

Lenotm  8iVfE\eHi 
!    Standard  Coil 

Approximate 
Tensile 

5TREN<iTH 

Mew  Manila 

UNfiTM  OF 

Rope  m 
OmeF?)uhd 

31 

WEI6KT 

Feet 

Pope 

fCET 

FbUNDS 

(?OPE 

3333 

50 

480 

.015 

4^  IN 

12  00 

648 

16000 

1- 10". 

.540 

2750 

50 

620 

55'- 0- 

.016 

4'4  " 

HToo^ 

720 

17500 

r-8. 

.600 

1820 

50 

J  000 

36-4' 

.0Z7 

12  00"^ 

800 

19500 

r-6. 

.667 

1350 

50 

•1275 

27-0* 

057 

5 

|%" 

1200 

900 

21500 

r-4. 

.750 

1200 

 ^50 

1600 

24'-0" 

.041 

5'4- 

12  00 

1080 

25500 

.900 

1200 

1750 

10-6- 

054 

6  " 

.2  - 

1200 

1296 

^0000 

II- 

1.08 

1200 

75 

2100 

16'- 0- 

063 

2%- 

12  00 

1572 

34000 

L26 

12  00 

90~ 

2400 

l3'-4^ 

'  .075" 

7  - 

2^. 

~I764 

38000 

8. 

L47 

A" 

1200 

125 

3150 

9-7- 

.104 

7^' 

2Ji.. 

1200 

2016 

43500 

7- 

1.68 

1  " 

12  00 

160 

4000 

7-6" 

.133 

8  " 

2%. 

1200 

2304 

6'f 

1.92 

* 

IZOO 

198 

4700 

6-r 

.165 

2%. 

1200 

2590 

55O0O 

2.16 

1200 

234 

5900 

5-1" 

153 

9 

3 

1200 

291  5 

61000 

5" 

2.43 

1200 

270 

7000 

"4'-y 

.225 

3%- 

1200 

"  3240 

67000 

2. 70 

3 

1  • 

1200 

324 

8000 

3*-ft- 

L^270 

~T6 

3*- 

1200 

3600 

75000 

3.06 

1^6. 

1200 

378 

9500 

3-2- 

315 

II 

3'V 

1200* 

4320 

84000 

3.60 

1200 

432 

10500 

2-9" 

.360 

Ti 

4  - 

1200 

5184 

esooo 

4.32 

1200 

504 

12500 

2'-5" 

420 

13 

1200 

"6048 

106000 

St  04 

A  " 

1200 

576 

14000 

2'-r 

.480 

14 

4^- 

1200 

7050 

M57'0b~ 

5788" 

15 

5  - 

1200 

8064 

1242  00 

6.72-' 

Table  32— Tensile  Strength  of  Manila 
and  Wire  Rope  Compared 
Approximate  Breaking  Stress  in  Tons  of  2000  Lbs. 


Table  33— Tensile  Strength  of  Manila 
and  Wire  Rope  Compared 
Approximate  Breaking  Stress  in  Tons  of  2000  Lbs. 


DlAMETCR 
IN 

iNCHEd 

WiRc  TRANSMisvoNRbPE.  One  HcmpCoreSurwund 
CO  Brdur  SnvKNOSOPecveNdFRANOsEACH. 

32 

Average 
Quality 

New 
Manila 

Ropc 

Iron 

OWIBLE 

Cast 
SreeL 

Crucible 
CastSteel 

R.OUQH 

Steel 

TONe 

TONS 

TONS 

TONS 

TONS 

7^ 

26 

l^i 

21 

2^ 

17 

2 

13^ 

1* 

1  1 

1% 

9>i 

1*4 

32 

63 

73 

82 

8 

1* 

28 

53 

63 

72 

7 

\^ 

23 

46 

54 

60 

6 

1^ 

19 

37 

43 

47 

3 

1 

15 

31 

35 

38 

4 

12 

24 

28 

31 

3 

* 

88 

186 

21 

23 

6 

13 

145 

16 

AJd 

10 

1  1 

12 

37 

77 

885 

10 

1 

2.6 

55 

6.25 

7 

22 

46 

525 

59 

h 

1.7 

35 

3i95 

4.4 

% 

1.2 

25 

235 

J4 

/4. 

OlAMeFTER 
IN 

Inches 

Wre  Hoisting  Rope.  One  HempGjrpSurhound 
FD  Dr  SixStranps  of  Nineteen  VAres  Each. 

33 

AvERASC 
QliM.lTY 

New 
Manila 
Rope 

Iron 

Crucible 
Cast 
5teel 

QCTRAdmONQ 

CHuaBUE 
Cast5teeL 

R.0U6H 
5teel 

TONS 

TONS 

TONS 

TONS 

TONS 

1  1  1 

21  1 

243 

275 

26 

2h 

92 

170 

200 

229 

21 

2^ 

72 

133 

160 

166 

17 

2 

55 

106 

123 

140' 

13^ 

1^ 

44 

85 

99 

'112 

1  1 

1% 

38 

72 

83 

94 

9% 

1^ 

33 

64 

73 

82 

8 

28 

56 

64 

72 

7 

1% 

228 

47 

53 

58 

6 

1% 

I&6 

38 

43 

47 

5 

1 

145 

30 

34 

38 

4 

% 

11.8 

23 

26 

29 

3 

85 

17.5 

2Q2 

23 

2)i 

% 

6 

125 

14 

1  55 

\Yl 

%S 

47 

10 

1  1.2 

12.3 

1^ 

39 

84 

92 

10 

1 

2.9 

65 

725 

8 

24 

4.8 

5.30 

575 

1.5 

31 

J150 

38 

11 

2.2 

2^43 

265 
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SfflFS  RIGGmC  AND  CARGO  HANDLING  GEAR 


JlJJ  2''NufEnds 


LiStnfmrgfl^ 


>  I  Q  Oos^d  Socket 
I  If  (Coamercial) 


SCREWED  SHACKLE 
WITH  SCREW  PIN 
forVangs 


2' bttra  Strong 
WJP/pe 


WfokitU'Ck) 

[SKfStM/WwW 


mM§difffoF/pe 


r SHACKLE 
For  Topmast  Sfay.  Back  Sfoys  & 
Gontline 


For  ifa  Pins 


S^Ejiira  Strongs 
mkPipe 


FAD  AND  TURNBUCKLE  BODY 
AND  EYE  END 


1^' SCREWED  SHACKLE 


For  Shackle  Band  on  Cargo 
Hoi&t  Lead  Block 


Brass 


SteetGalv. 


NUT  LOCK  SET  SCREW 
For  I  J' Nut 


/Brass 


PAD  AND  TURNBUCKLE  BODY 
AND  EYE  END 


Steel-6a/v 


1^  SCREWED  SHACKLE 

For  Topping  Lift  Connection  to  Band 
For  Cargo  Hoist  Connection  to  Band 


i** SISTER  HOOKS 
For  Block  Bail 


SPECIAL  LINK 
For  Vangs 


SPECIAL  UNK 
For  Wireless  Band 


PAD  EYE  WITH  SPEQAL  UNK 
Welded  In  for  Vangs 


DETAILS  OF  S  TON  CARGO  HANDLING  GEAR 
For  Arrangement  Plans.  See  Pages  332.  333 

334 


SfflP'S  RIGGING  AND  CARGO  HANDLING  GEAR 


IW)-CYE  FOR  TOPPIHe  UFT  16"  CLEAT  BLOCK  BAIL 

DETAILS  OF  5-TON  CARGO  HANDLING  GEAR 

For  Arrangement  Plans.  See  Pages  332,  333 
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SfflFS  RIGGING  AND  CARGO  HANDLING  GEAR 


BOOM  PIVOT  AND  BEARING  RING 
With  Mast  lobte 


BOOM  RVOTAND  BEARING  RING 


PIVOT  BEARING 
WlthMastToble 


PAD  CrE  WITH  UNK 
WELDED  IN 


li'DkLShKkklotalfSliackk 
oot4' Cargo  Hoist  L9Qct  Block, 


T- 


SHAbKLE  BAND 


PIVOT  BEARING 


S1t€h6QU 


PAD  EYE  WITH  SPECIAL  UNK 
Weldtd  ki-Fbr  ToopinQ  Uft  PUrchon 
Lowtr  Nock 


GOOSENECK  AND  BANDS 

DETAILS  OF  5-TON  CARGO  HANDUNG  GEAR 
For  Arrangement  Plans,  See  Pages  332,  333 
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600SE  NECK- 5AN0S- BOLT  i  NUT 


PIVOT  5EARIN6 


BOOM  REST  AND  BOOM  CHOCK,  DECK  HOOK  AND  LASHING  PAD 
GOOSENECK,  PIVOTS  AND  PIVOT  BEARINGS  FOR  6-  TO  lO-TON  BOOMS 
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TRANSVERSE  ELEVATION  LOOKING  FORWARD  LONGITUDINAL  ELEVMJION 


SloptofPlateiostPti^ 


Elevation  of  FbnMard 
Srndtet  Looking  Afr 


Section  at  < 
Looking  Aft 


OctfOtion  Looking  Inboard  4^^^dt^^ 
J  -fc  ^  ^fT^ 

\  J^»««  line  of  Prenntv  Stays 

I  Tor Htaa Stay 

Section  at  1  Looking  to  Port 

DETAIL  Of  MAST  TABLE  • 

SiacfTatfk  to  smtlktstSL  Fittings 
MffPfattsf Thick  unkss  nottd 
/l///lngks4'*4''f 
mHalfRounek  Solid.S^ti 

■r Drain  Hok 


IZ'DoubkWowiBlock 
mtpSKtStuckIt 
antlBKktt 


12'JHpkmoc/Bhck' 
frith  UfisitShacM. 


5ftir0iaa)  \  \  \  \  sDoubH^^PkrittobifhMun^ 
ffaniia      \\\\  iHtstSlviSiiglosu/tmrlc 


F^f-OmnetsMU 
Sbtob  for  this DistOKe 


DETAIL  OF  BOOM 


30.TON  CARGO  HANDLING  GEAR 

For  Drtails,  Sec  Pages  339,  340 
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U  leiBotts  orRmtS'htch  Circk  iefOia- 

OCCK  PCDCSTAL 
Elevation  Along  A-B< 


SHEAVE 


iOiaOilHok 


BOOM  PIVOT  AND  BEARING  RING 


GOOSENECK  AND  riUZR 


i^M*  . —  


20"  CLEAT 


BOOM  HEAD  FITTING 

For  Connecting  Hoisfing  and  Ibppir^ 
Blocks  to  Boom 


DETAILS  OF  30-TON  CARGO  HANDLING  GEAR 
For  Arrangement  Plans,  See  Page  338 
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30T0N  BOOM 
AN6LC  DAR.d'  LATTICE 
CONSTRUCTIOM 


'6 


.0 


-1^ 


la 


2 


I 


1/ 

I 
t 


o 


0 

01 


fltAMOU 


30  TON  BOOM 
CMANNtL  bAR.  ^  30  TON  BOOM 

FLATL   CONSTR.UCTION        PLATt  CONSTKUCTIOM 
TYPICAL  STEEL  SO-TON  BOOMS 


TON  BOOM 
PIPE:COM5TR.UCnON 
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AN6Lt 
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THILU.  STKlAlCl  III  AMD 
OUT  TYFL  ANSLl  ftAK. 
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TYPICAL  STEEL  MAST  AND  DERRICK  POST  PLATING  PLAN 
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MAST  TABLES  AND  CROWS  MEST 


SHIP'S  RIGGING  AND  CARGO  HANDLING  GEAR 


IdQMplMG  TO  OF  MAST.UiV' 
A710N  fOILO  LKID  5IMILAK.' 


^TTAEB  filOL  LOq|l£,- 
POtT  SIDi.  SIMILAR* 


DLTA I  L  or  •  500M  TA  BLL  TOIL-  HI  MStD  •  M  AST- 
arrangement  AND  DETAILS  OF  HINGED  MAST 
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ARRANGEMENT  OF  FITTINGS  FOR  .VERTICAL  STOWAGE 
OF  STEEL  BOOMS  AGAINST  A  MAST 
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Fig.  1 — Pipe  or  Sleeve  Turnbuckles  Fig.  2 — Pipe  or  Sleeve  Turnbuckles 

for  for 
Cast  Steel  Wire  Ropes  Plow  Steel  Wire  Rope 
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Fig.  3 — Sister  Hooks 
for 

Steel  Wire  and  Manila  Rope 
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Fig.  5 — Anchor  Shackles 


Fig.  6 — Chain  Shackles 
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Fig.  9— Cast  Iron  Thimbles 
for 
Wire  Rope 
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Fig.  13— Standard  End  Link 
and  Narrow  Shackle 


ft  C  iVc  l-in  MC  I^H 


^KiahjisTfe  |  4V 


L 


2'  I  tr]  it*TWT 


9*1  7t 


s" 


Fig.  14f — Standard  Crane  Chain 
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Fig.  16 — Belaying  Pin  and 
Sheer  Poles 


Fig.  15 — Method  of  Obtaining 
Curvature  of  Mast 
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Types  of  Block  Connections 


REGULAR 
SHACKLE 


UPSET 
SHACKLE 


REVERSE 
SHACKLE 


REVERSE  UPSET 
SHACKLE 


SWIVEL 
JAW 


SWIV 


EYE 


MADE  ROUND  OR  OVAL 


LOOSE 
FRONT  HOOK 


LOOSE  SWIVEL 
HOOK 


STIFF 
SWIVEL  HOOK 


LOOSE . 
SIDE  HOOK 


STIFF 
FRONT  HOOK 
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Table  of  Unit 
The 


Displacement  of  Commodities 

Compiled  by 

Bureau  of  Standards 


Foreword : 

With  the  large  demand  made  upon  the  transportation  and  shipping  facilities  of  this  country  in 
the  recent  times,  the  need  for  such  a  classification  as  is  given  in  the  following  pages  became  urgent  as 
a  basis  for  making  estimates  as  to  the  most  efficient  utilization  of  the  existing  facilities.  Requests 
on  the  Bureau  of  Standards  to  supply  these  data  were  made  by  military  agencies  and  others,  and  ac- 
cordingly their  compilation  was  undertaken. 

These  data  were  compiled  from  information  furnished  by  leading  shippers  who  appreciate  the 
fact  that  there  is  considerable  variation  in  the  densities  of  commodities  and  their  manner  of  prepara- 
tion for  shipment.  The  Bureau  has  not  attempted  to  check  the  information  in  many  cases,  owing  to 
the  great  amount  of  labor  involved  and  the  extreme  pressure  of  other  necessary  work. 

As  the  cubic  space  rather  than  the  weight  is  the  determining  factor  in  the  average  cargo,  that 
is  not  carried  in  bulk,  these  tables  will  be  found  invaluable  for  estimating  the  amount  of  merchandise 
a  ship  will  carry  and  also  for  planning  the  most  efficient  stowage. 


Table  of  Unit  Displacement  of  Commodities 


Table  of  Unit  Displacement  of  Commodities — Continued 


KTff  "is^ 


70 


2IS-2S0 
87 


31 


!C??tS'  I  I       H.W  packed  lor  .bipment 


ItoUs.  a  bf  « toebw;  SO  pMmd*  pw 
4ao  sbMM;  M  pounds  por  SO^d 
rolL 

Roll*.  2S  bf  7  tnebw:  4S  pounds  por 
4M  sbMM;  3S  pounds  por  SOmtd 


Chkrkto.. 

CaUod  

DroM  


lotots  

Inlcrloovtd.. 


).  Soo  Waveiine  ' 


Rolta,  19  br  9  tneboo:  2S  pMMd*  por 
SO-ford  roU:  32  pounds  por  490 


oce. 
Ptaln  


Sons,  2S  by  7  iarbos:  25  pounds  p«k  Wkro.  S««Wlre. 

SO-ford  roU:  20  pounds  por  4»        Alandum  doth  sad  paper.  Sc« 


Cubic  Icet 

32    I  Casks,  42  Inches  kmg.  24 

'  diameter. 
a    ,  Cuboyt. 


Each,  weight  25  pounds  or  over. 
,  Each.  »- 13  inches  wide. 


Borrela,  424  pounds;  bags.  202 


Bags  and  caoos.  100  to  300  pooada. 

25-50 


12-fallma  carbort. 
Do. 


I  dotoalo  a  eaao.  40  to  SO 
Crates.  17  by  «4  by  21 


17 

19 

1 

Gates.  150-250  poonds. 

33 

37 

Iron  cylinders. 

"  i 

37 

Barrels,  kefs. 

30  1 

33 

Tank  cars. 

26  1 

29 

"  1 

57 

1  Boies.  20  by  131  by  111  inches. 

»  i 

32 

Tins,  cans,  kegs,  barrels. 

32  1 

35 

'  Iron  drums,  1100-1600  dpouna. 

4S  1 

50 

i  Wooden  casks. 

Cases:    kacs:    bairals.  ISO-SOO 


34    Barrels,  kcfs. 

  Hardwood  barrols,  550-570  pound* 

M   Cans  la  boios. 

Blanks  in  the  following:  pages  indicate  that  data  are  not  available. 

Corrections  and  additional  data  addressed  to  Bureau  of  Standards  Aitb mippni aad  anb-sopport 
will  be  appreciated. 
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!  Cases.  150-250  pi 
'  Bags,  190  pounds  net. 


161  by  104  by  11  inches. 
I  Banels;  kogs;  casks. 

'  Cases  oi  siaba  of  40  pounds  each, 
I    cases,  weight  250  pounds. 
Cases  ol  cakes  10  by  10  by  2  inches; 

cases,  weight  700  pounds. 
Casks.  300-1200  pounds. 


»;  barrels  350  pounds. 


1  doton  la  carton:  I  gross  la  bos  23.S 
bv  lU  by  I  tncboa. 
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Table  of  Unit  Di«placemeiit  of  CoioniQlHiNlN^CftiilOllid      Table  of  Unit  Displacement  of  Commodilies— Continu  d 
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44 
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PUU  

Quart  

Bewkeroaa.  See  Sugar  clarifier 
Bowa,  wasoa  or  carriage.  Sea 

^VagoQ  bewa. 
Ba  care,  atandard  


Bei  atrapa  or  atrapping,  fiber 

beard  lor  bult  boiea.  etc. 
Boiea,  bail,  butter,  fig,  grease, 
or  apke. 

glovca.  See  Sporting 


Brake  blocka  

Brake  lining  

Braaa  waabera.  See  Waabets. 
Briar-root  blocka  


Catben.  cylindrical.  2}  by 
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C^btelM 
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T0-7$ 
1»-12 


38-  41 
40 
15 
30 
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bana  If  by       by  » 

It  br  ftS  br  20  Iscbem, 

£Upp*d  :  tn  a  tMnauL,  7  by  ;>*  by  i9 

Intbac, 
Casea,  7j-snpaudB. 

Ik  ^  1,  n^^aA3B9MAte 


Steel  eyCimlert,  P  ^  bj  O  ll 


Crataa.  Grata 

1-11 


elMlacb 
loa,aad  1- 
S7|  bf  Z7  by  2»J 
;  1  Mc- 
34  by  14 


. .  36  ieet  laag.  8  loot  6  Incbaa  a 

I  leelblgb. 
i  I  Bnndlea,  SO  tscbes  leiu.  S  I 


Caaaa.  36  by  22  by  IC  faachea. 
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1» 

17 
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li 

na 
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Hjrdnmik.  8m  Puitotan 
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MHaOk.. 
PavliK... 


!)•... 
D«... 
D«... 
Portland.. 


Ctment  In  cans.. 


Ctaatiifl.  Sm  Sfrockct  ctaaios. 


Dental  

FAUlnc  

Fnunts  ol  Imi  or  MMl. . 
InwHdornlUBg  


Charcoal  

Charcoal,  aalmal.  8m  Bona 
black. 

Chargtaf  bona,  opon-hoarth 


Chaat  ol  ra4  lom  wood. . 


Chaloa.eoal-^Uvary.. 


Clay,  Chtaa  or  OarnMa.. 
man,  alroat  car  track 
ikorhaak8.famoroto 


Clovoa  aad  clrra  otoaa. . 
Coalbada  


Coal  boppara  

Coal-aavlac  compouada.. 


Coal-tar  campbar.   8m  Caai- 


CobalUllBoUatc.. 
MataUic  


Cm«h#d  or  gratod. . 


Oilcaka  

data.  flMOIalM. 


Ml 
50-SS 


Cubic  teat 
19-  4« 


112-222 
36-  40 


Uov  packod  lor  Uiipmenl 


Cabktect 

17-  53 


204-249 
41-  45 


10-  20 

7.0 
10-  » 


23 
10-  IS 


2ft3 
9«-200 


61 
204 

73-224 
295 

62-224 


Barrcb;  baU  barreU;  kegs;  caas. 


lOO-pound  fut»  bacs. 

Cakct.  36  by  20  by  X5  lacbM;  baft 

ol  2  cakes;  caos. 
Bazs,  3 J  ccbtc  feet. 
Bairelt;  ke<t;  atMl  caaa. 
30-caUo3  barrcla. 
Kcga;  eaaca. 
Tin  cana,  crated. 

i  ■  t*.^  1 1.-.  *t  T  H  ^ ,  I    f*^i t] J  iMktk 

Tin  cans:  kegs;  bairela 
Barrels :  bags. 

Barrcla;  haU  banrU;  kaga;  lla 
cans. 

Barrels;  caos  packed  in  woodca 
boxe*. 

sues  Irani  4  by  6  by  12  hKhea  to 
6  by  a  by  24  laches. 


Knocked  down  aauaOy. 
Bundles,  38}  by  16}  by  tOf  li 
Knscked  down. 


Packagea,  17  by  17  by  10  taichea. 
Crated  aad  parttally  knecked  deva, 

26  br  57  by  S3  taichaa. 
Bags,  90-00  pooada;  barrcla.  100 

pwjnda. 


Avataga  alaa,  I  by  2  by  2}  faal. 


Barrels.  54-gallaa;  SM-halt  bar- 
rala;  tuba.  110  pooada. 


Taak  cars;  atoal  draoM,  »-100 


Cases.  19  by  17  by  1511 
Cases.  150- 200  pouada. 


Wbeta  ar  groosd  tailla.  gli 
paper  packagaa,  packed  ia  « 


Packagea.  15  by  11  by  10  li 
Barrela;  druaia.  170  peua 


berrela. 
Woedeacaaea. 

Buadto  of  290:  weight  30  pooada. 
Cieaad,  ia  basM;  uagraead.  la 


320-747   1  Btngle.  12  by  12  hy  12  larhaa; 

Boated  la  packages.  16  by  12  bp  M 

inches. 

Banels.  45-caIloa;  aacka.  100 
peunda. 

Knocked  dewa.  cratod.  30-60  lachaa 
dlaaatar.  11-16  teat  kii«.  700-1900 
peunda. 


Barrela.  400  penads. 

Barrela;  kegs;  boacs;  aoiall  fuaa- 

In  bulk;  barrels;  cases  and  crataa 
el  tlna  (aate  of  lOOpounds  eocM 
in  tins.  18  by  21  by  20  inches). 

Cases.  24  by  18  by  18  inches;  balaa. 
45  by  19  b>- 11.5  inchea. 

Bags,  100  iiuit ,  ^f  lcnr.  tyv  p*uQiiii. 
In  cans,  baaed.  17}  by  17|  h/  9 
taKbes. 

Banels.  29  inches  high.  22  lachsa 
dlanetor:  baea.  157  panadac 
packagea.  17]  by  12)  by  9}  faKhai 
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nau  j  I 

■  Jute  bact.  bozta.  and  krt«.  TraUiaf  unit,  iso  pounds. 


]  tiff  (xi^ttirtliic  ]iX«  1}  Itf  4} 
|fifbn.i, 

mthvM',  13     IT  har « i«clM«. 
pounds. 


WaUdrM.. 
tttmiMd: 
C«k»  


CfMTUCMld.. 

CnicIMM: 
Cter  


Caleb  (cMtdn)... 

Sitnel  

Cnl-Mla.  •toctrtnl 


Dam*.  nMllMi.  SmOEI, 
•U. 

Oatalcabteata.  8ta 
bMlil  ckaln.  8m  cbiin. 


S 

6S-7S 
27 

ai-so 

7.3 
91 


M 


Dr«.llqBldpalp.., 

Sm  Atli 
m;  Cotch 
Oambiw:  lai^i.' 
UqnM  pulp  dya^ 


BglCT  p«t 


11 
SS 
6»-109 


230 
26-  42 


13 

7S-K> 


HowpukadUr  khipmcnl 


1. 14  br  30  br  OlTS  teehaa;  b 
1. 14  br  18  bf  2«  ii 


cMaa.io-cS|i] 
16  br  M  bf  20  fafbaa 


la  caaa  «  bp  12  hr 


20-2S|n«, 

pMkaca.Ubrl3birl2J 
CnlM.  40  bp  2S  bp  2li  faKhaa. 


CaakaalTOOi  vaUHSOOyaaado. 


dlaa  S4  bp  U  bp  12  I 
patea  and  war  wiappad  and  Ikam 
Cfalad.  cnlaa  M  bp  22  bp  U 


al»-2««i 
9  ( 


Caaaa.UO-290p 
arid  bp  ft*  boil 


Barrels,  2«-«»paudat  Ma 

2-10-20 


Cfalad.  SO  caMe  iaat. 


Tj  aaaaaa  par  Waaat  yard;  t 
20  flacai.  SO  puda  la  flaaa. 


7rl«  OTaMaa  parlhaw  frd;  I 

2ftoCM.  lOOpudalaflaaa. 
T-tSaaMaatKteryartt  I 
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4t  IBWlt  bsui. 


4,4  feyiiri 


u  i»hiif|.1t|«|9l||li|M|,U^lri 


d  e»f  crate  hol.I«  jo  dozen.  S»<le*.  topi,  bottoms  ot  A  Inch  \"™cer  trora  whitrwood  or  cotton- 
«»ood:  tod*  and  craters  ■ft  inch;  length  of  »iJes  r s  by  i7  s  inchrt;  tops  and  bottums  it  by  iadics;ciKU 
•DdenrimitKttrti' I  inches;  4  cleats  used.  ii>«by  I'i  inches;  IhiclMHiih  indk 


t-  tt 


■Hit  OliifurLr»'hns  tirni-^'.iDdft  

GM-portlying  compounds  tor 
iMtylnMgas. 


pUtM  on  boUor*. 
For  itoam-oactiu  packing. 
For  ■team  •fitting  srork  


riaka  or  tbaat. . 

Ground  


U 


ID 


•-  10  F  200-250 


17-  23 
M-  3t 


Gingar,  ground  

Glaaa,  powdarad  

Glaaa-lacad  brkk.  Saa  Brick. 


•0-U7 

■53-  » 


4S-  61 
193 


rilwT^Hrd  bini,  M  br  »  tl 
ificbaa.  If  U  br  ^inchn,  11  by 
Ll  W  10  (DchMi  U  bf  II  br 

40rb«S- 


Ii.ii  bracts  brsi^ii 


j 

u 

iM 

Bdldb 

hue* 


ha.  It  >■  rtn  i^tkw,  M  Iw^ 


187  Paper  bexca  packad  in  woadan 
cases.  24  by  24  by  24  inebaa;  6000 
or  7000  packed  In  a  case. 
249  Doublc-bccd  corrugated  boaaa,  21 
by  21  by  18  Inches;  case.  1000  In- 
vorted  mantlca.  34  by  251  by  22 
Inches;  case,  1000  upright  man- 
.  libf  ■        Vf  indiri. 

124  ■ 


Iron  dnuna;  woodan  baaas.-3  by  3 
by  3  leal;  casks.  30  Inchaa  dlama> 
ter,  42  inchaa  high;  augar  barrels. 


30   Paatebaard  botaa  packad  in  cralaa 
or  caaca. 
Basaa;  caaas;  fiber  packagaa. 
Caaas. 

Bags,  112  paunds. 


9(X-132 
S»-  67 


Package.  3;  by  5  by  10  Inekaa. 
Caaka,  265-315  paunds;  kagi,  <1 

ponnda. 
Barrala.  276-335  potmda. 
Kcga.  91  paunda. 
Boiaa.  35  paunda. 

Caaka.  115-215  paunda;  barrali^ 
100-150  pounda:  kaya,  36  pooada. 


Bags,  2SO-SO0  paunda. 
IM  paunda  each. 

Dlmenaiena.  48  by  69  by  9  lacbaa  la 
M  by  100  by  9  bietaM. 


packad  In  waadaa  baiaa,  flbar 
contalnars,  ac  caaaa,  avaraga  16 
40  by  40  taicbaa. 
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m  br  44  br    iDcbM.  Wkwfe 


Balt««*fBr.  SmFw. 


Aeatjrlnt.  ttaM*  Btecl  body. 
Stectrk.  tor  lecamottvM. 


Hemp  yuu.  Sm  Tun. 
Hingn: 


etc 

Hacker  MUkM.  8m  Spntiac 


Uaypraa.. 


Botw  bluketi.  sbMtdy. . 


BMniVilcr  ridJjiufc.  (Sm 


Weight 
p«r  cubic 


20-  29 
16-  25 
25 
10 

40-  SO 
30 
IS 


110-190 
SO-730 


Cubic  iMt 
SO-  65 


6»-100 
80-125 


10-  20 
>-  40 


Cubic  IMt 
SO-  72 


How  pwlMtf  tor  ih^aMst 


2  d«ieB  m  caM,  weictat  90  pwudt; 
4  dazca  ia  caM.  welgbt  140, 
pMiidt;  6  dMan  ia  CSM,  wdiM 

18C-200JOI1IHU. 


Bjpdmllc  cemeot.    Sm  Ce- 


LMd« 

Llm*  and  mlplrar  c 


Invalids' bad  rests  

Invalids*  or  wtaMlad  chairs. 


Iron  acatatc  .•• 

faoo  clilorldo.  dry  

Liquid  

Iiaa-cloanicK  compaond  

ban  nitrate.  SMCopp«nH,ttl« 
frataallnNl. 


62 
55- S8 
S9 


23-  36 
.31 


77-112 
90-140 


Knocked  dawn.  migjU  790-12SQ 
pounds. 

149      2  parts.  1  crate.  2»i  by  20  by  11} 
inchn;  i  bos.  28|  by  16}  by  Uf 


Packac*.  IM-lJi  cubic  fact. 
Packaca.  OA-ZM  cubic  teet;  bw 
rata. 

Package.  O.23-0.26  euMc  loat 
Pspor  caitana.  packed  in  bcs.  212  bf 
13iby9incbM. 


Box,l7by27by36iaclMW. 

3  fMt  6  iacbM  by  S  bet  5  IncbM  by 
31ml 

CaM  at  24  fnuntt.  4|  by     by  IJ 

laches. 

Twa  S-caUaa  cans  la  the  mm; 
waisht,140poaads. 


IM 
28 
36 

2S-  41 
4< 


Bags,  225  pounda. 

BalM  o(  1  doMn,  aval  shape,  tm 

ace  size.  20  by  24  by  M  inchw. 
Package,  14  by  14  ^  10  iachaa. 


Xnacked  down;  cwnpMa  aoMt; 
walCtat.  SOO-1700  paoada. 


Carbaya.  13*  B..  125  paoada  aaCf , 
20t  poaads  graaa;  »•  B..  i» 

ptasai  E'.;,  :l[  iiti'ijiul*  gaaii' 
22«  Bm  131  pauadanat,  214  paoada. 


Ctatcd.  39  InehM  aqaarc.  S  M 
high. 

Crated.  IS  incbM  tqnaia.  4  isal 

high. 
BaiTcIa,  500  panada. 


5^!lea  cans.  Jacfcatad;  1  dam 
gallan  Una.  baiad.  22  by  17  by  U 


Barrala;    wabdao  patls,  ctalad; 


Barrels:  Abac  ar  Maaar  draoHt 


S-fsDau  caaa  hmnOf  ctalad.  12  fe 
9byl41acha«. 


i  dasaa  la  erala.  9  by  lU  by  » 


■Amis.  43-4agallaac. 
B«r«ta;  Jars;  botdaa. 
Carbaya;  danllshaa;  baHla^ 
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  Caws,  100-200  pooads. 

J02  I  Cases,  31  by  U.S  by  22  Inches. 
4S-  62  i  ldMniinbos.32by  I3by  lOlactaM; 
I    2  dosen  la  boi,  3.2  ciibk  I««t. 

  Baaels.  300-SOO  peoads. 

140  >  Bass,  too  pooads. 
I 


Ra^iir*  l&A  cubic  t—t  sadi. 

SiMl  flMks.  90  pmnds. 

liiii;  kags,  100  pauadt;  barra^a. 
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Table  of  Unit  Di^plaretnetit  of  Comtnodities — Continued; 
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bvn  5tp*L 

ZlBC  UUlci,.,„.,  

Oulfef  Inttt,  TlfHTltic  JraDUJttD 


ManM  n?*,  gupcf,  cIuvk 


IP-  u 


Paltlitam  

Payer  cape: 

FTbtt  board  or  pulpbMTd. 

P>l«er  , 

PanfKned   . 


H 

» 

m 

111 

» 

11 

B 

W 

ti 

» 

n 

30 

4» 

13 

K 

IH 

11- « 

£1 

W 

» 

U 

IT 

i7 

W 

Zl'  IT 

» 

35 

U-  TJ 

10 

«^  iO 

41-  « 

»-*! 

I« 

vat 

V 

40-  17 

S7 

M 

u 

ST 

H 

At 

ii 

n 

» 

lis 

17 

5J 

Ji 

42 

u 

U7 

m 

u 

m 

1» 

Ml 

1MB 

N 

a 

» 

W 

f? 

a- 

41 

1^9  f 


How  packed  (or  tbipatnt 


Bkik^k)     Mlrlf  If  tllii^Hi 

IBIIHHI,  BtV  BIVMMI^  M 
castas f>  tRi^  ir^  11  M 

14  ^  4  tAOHt!  IB  HBa,  IB  bMK 
Ubf  14  Itr  U  iackea],  In  Ean^ttf 

Billed  ijMi,  pcnunda. 
8«*b«l  bdtlitLa;  tntit; 


Sbit  Ef  «tvd>  Z£  1>T     bf  a  lathMm. 


Payor^makors'  tetts . . 


Payer  towtUa^.  {^ccTowIIng. 
Payor!  vim  


10-28 
6-11 
6-10 
•-20 
6-10 
?6 


71-200 

200-333 
10O-2S0 
200-333 
S6 


Bales.  375  yetinda;  caar 

younda. 
SagM  barrola,  ISO  peusd*. 

Folded. 

NMed. 

Baltt. 

Bosea. 

Batea.  23}  by  13}  by  10]  fanchn  and 

30  by  24  by  <«  Incbes. 
Bales  ol  1.  2,  or  3  felts  villi  2  wray- 

yers  ol  payer  and  1 01  burlay,  36  by 

27  by  18  lachea. 


77  I  On  reela  in  yackacet,  19  by  19  by  14 

I  Inches.  * 
37  .  Barrels.  3SS  pouada. 


•0-224 
204-373 
224-373 
112-280 
224-373 
62 


40-50     I        40-  50  45-  56 


Metal  cau;  yails;  barrels;  b«08. 

200-250  poun-ls. 
Barrels.  29}  by  20  incbes;  kcfs.  24 

by  IS  inches;  caae^.  19i  by  10* 

lo;  inches. 
Gilt*  bottles,  metsl  or  tin  eai^. 

packed  in  botes. 


Psvlas  payer.. 


Ptenul: 

Cbaft  Irem  kernel . . 

Divers...  

Hearta  ar  germ  

Kemcia  


Pearl  abella.  Australian . . 


piyo  stiell.  woodon; « 
Lined - 

Bore,  3  incites  

B«re.*3.S  inches... 

Bore,  4  Inches  

Bore,  4.5  Inches  — 

Bare.  5  inches.... 

Bore.  S.S  inches  — 

Bore.  6  inches  

Bore.  7  leches  

Bore.  8.5  inches . . . 

Bore,  9.5  inches.... 

Bote,  1 1  inches  

Bore,  12  Inches  

Bore.  13  inches  

Bere,  15  Inches  

Bore,  16.5  Inches . . . 

Bere,  17.5  inches . . . 

Bore,  1S.5  Inches . . . 

Bere. 21  inches.  ... 

Bore.  22.75  inches 

Bore.  25  Inches  

Bore,  27  inches  

Unlined- 

Berc,  3  inches  

Bore,  3.5  inches  

Bore.  4  incbes  

Bore,  4.5  Inches  — 

Bore.  5  inches  

Bore.  6  inches  

Bore.  7  Inches  

Bore.  8.5  inches  — 

Bore,  9.5  incbes... 

Bore,  11  Inches  

Bore,  12  Inches  

Bore,  13  inches  

Bore,  IS  inches  

Bore,  17.5  inches... 


458-600 
70-  SO 


6-  10  ;0O-333 


Pitch,  coal  Ur  

Ground  

PlasterincHtMr.  nude  Irem  old 


21 

95 

107 

19 

lOS 

118 

19 

IDS 

118 

113 

132 

18 

125 

I'O 

16 

12S 

140 

IS 

125 

140 

17 

118 

132 

15 

149 

15 

131 

14> 

13 

154 

172 

12 

167 

187 

11 

1B2 

Z-M 

12 

167 

187 

9 

222 

249 

10 

20O 

224 

11 

182 

204 

11 

182 

204 

11 

182 

204 

• 

250 

280 

• 

250 

260 

19 

105 

118 

18 

111 

124 

16 

125 

140 

19 

105 

118 

17 

118 

132 

15 

133 

149 

IS 

1.^3 

149 

IS 

133 

149 

12 

167 

1S7 

11 

182 

204 

9 

2^2 

249 

9 

•222 

249 

8 

250 

2«0 

6 

S3) 

375 

Unilonn  standard-size  blocks.  8  by 

3.5  by  4  inches. 
Barrels,  30 -fallon. 
Botes;  bundles;  crates. 
Cylindrical  bundles,  30  Inches  long, 

8  lochct  diameter. 

Pressed  in  bags. 

ToUl  weight,  :7S  pounds. 

Bags.  125  pounds:  barrsls.  223 

pounds. 
Bag*.  100-150  pounds. 
Cases,  lb  b>- 18  by  42  Inches. 
Barrets,  caaks,  caaca,  and  aacka, 

100-300  pounds. 
Cietes;  bundles. 
Metal  cana;  bries. 


Bags,  167  pounds:  buDu 


Boies;  casks;  liarrela. 
Casiis,  S40-560  pounds. 


Bags.  100-200  peunda. 
Bundles,  3  or  6,  usually'6:  package 
ol  6  is  4  by  6  inches  by  14  leeC 


28  by  26  Inches,  compressed  to  } 
thickness. 


3i  cubic  let!  per  case. 


Banels.  300  pounds. 

Barrels,  350  pounds;  sacka,  100 
pounds;  packages,  42  by2|  by  | 
inches;  casea.  10  by  6  by  15.5 
inches;  1,  5. 10,  and  25  pound  tin 
cans:  kega. 


On  reela  ol  about  2V)  peunda; 
packed  in  amaU  casea  SO 

peiiuds. 
C«»1U.  6  by  24  inches. 
CoiU.  7  by  26  by  26  inches. 
CoUs.  6  by  36  by  36  inches. 

].l  .1 1 1 V 14.  J ;  1>*  ]  n>  tPlLl;H  dtSBHlR, 

I  T'..i2i.li,SBe-|?gpiiirf«^ 
Heavy  iute  (tags,  paper  lined. 


e  That  can  be  loaded  in  a  Cif  j6  by  S  ?  by  S  Uxt. 
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Pocke<kiil\cs.  S««  Machlce- 
•hsp  cqutpiaeat. 


nnce. 
PMtt,  Uwn  leanlJ.. 


Bramidc  

72 

Bromide  crystal*  

89 

Chtoral*  

6S 

Cbtoridc  

60 

33 

Hutaalz.. 
Hydrnitc . . 


riMir.  Sec  Flour. 
I,  Wirt  


F»urlii«  brkk.  See  Brkk. 

Pvwd«r  cam,  empty  

Pewdmed  milk.  Sm  MUk. 


Pwww  inicka  fer  tranapertinc  . 
matwtola  In  and  alMut  warc- 


PrtaMn'  furniture,  mlacclla- 


QukksUm.  See  Mercury.  ! 
Quin  fiber.  See  reatbcrbene  ; 


Redlatara.  caat-tron . . 

Preaaed-etcel . . . 
lUdlecliale  


Raapa.   See  Machine  -aliop  r 


Bepalr  kila.  See  Tire-repair 
kits. 

Replacers.  car  and  lecemeUve. . . 
Recin.    See  Cuayule  resin  I 
treaee:  Penlianac  gum  rcein.  ' 
Relardcr.  piaater  or  atuccs  


Broken,  or  rke  icrceninc. . 

Chaff  

Cleued  

ftour  


Do.. 


56  -90   6-eunce  and  1.  2,  a 


S3  I  Fiher-board  peckacea,  17  by  II  by 
I  lllncliea. 
  Rarrela,  120  pounda. 


Ba^s,  100-200  pounda. 
B«gs.  12S  pounda:  barrels,  i 
times  epen-lepped. 


2  In  a  bundle.  S  by  6  Inehea  by6l*et 
Boies.  22  by  !S  by  0  inches:  48  bails, 

picked  in  stwdust  In  boi  21  by 

I'i)  by9i  Inches. 
RarreU,  600-aoO  pounds. 


Casks,  6S0  pounds. 


Wooden  kegs  with  paper  lining. 

pounds;  botes,  8}  by  10|  by 

inches. 
Bags.  200  pounds. 
Boies,  17)  by  16^  by  11}  ind 


1%        enl  lU 

■n  [mi  cjn^K  entiU^o^l  1 

^iniJ  ili-^i  v'llh 
in  wooden  boxes. 
Bags,  200  pounds. 


Cases.  12  cans,  18<  by  12^  by 
inches  and  17!  by  13  by 
inches;  cases.  36-4  ounce  pe 
ages,  16  by  16}  by  12) 


1  i  desen  in  package  eceupiea  1  cable 
loot 

Crates,  53  by  21  by  29  Inches. 


itsea  bom  18  by  97  by  51  inches  to 

ISO  by  45  by  126  it 


Barrels.  S62  90ttadi. 


Compressed  balot.  I8  by  24  by  96 


Barrels,  223  | 
paper  and  burlap  aecaraly  ttod; 


Bslcs.  12^16  cuofe  la 
Caics.  9  by  2  by  5  I 


373    suited  hot. 
50    Barrels,  4S-gallon:  5,  6,  10.  i 
gallon  kegs. 
50-112   Csses  and  banels. 


Each  about  200 


Bags,  100-150  pi 
'  Bags,  100-240  pounds. 
I  Bags.  50 




Urns,  steel,  emergency.  See 

1 

Atttowtaeel  parts. 

UveMk  brass,  bronse.  copper....' 

1 

1 

30  1 

.1  Bags.  100-240  p< 
...  Jute  sacks.  280  pounds. 
97  I  12  csrtons  in  conuiners.  11  by  11  bf 
I    13  inches:  24  c 
I    ers.  iLi  by  9.5  by  14  li 
Bsgs.  12S-150  p 
Bags.  10&-200  p 
Do. 

Bags.  180  pounds. 


i-4 


m 


19 

n-  IT 


^  Til 


» 

37'  H 


lEt  wooden  ba«ea- 
liifS  11  pnck«(H. 
Rolls  betwiHB  urrufjlffd 


br|t  If  ir  if  jx 


0  \ism^tii^mi^9m^ 


Rules.   See   MaeUat  - 


Saw*,  barrel  or  b|^.. 


ft 

n-  j4 


19-  3D 


1*7-222 
»49-lS2 


S7-1S4 
20-  29 
67 


14 
154 


187-249 
160-204 
22 

75-172 

22-  92 

75 
90 


I,  tl.J  bir  IJ  .^  br  ul  f  iDtdH 
i,ii.ibii  11.7  bj  intts^Hi 
I.MJ  fey  11.4  bttlDCbn. 


Brick  shaped,  each  16  ounces:  100 
stones  per  bos.  weight  115  peonda. 


Packages.  3.7^  eaMc  leeU 


Balk. 

Cases.  90  brkka. 


Barrels  and  cmm,  150-900  poattwS. 


Ctaes.  10by]6byl2teckMtol4b)r 
19  by  8J  Inches. 


Paper  beics  packed  ta  weedtft 

taoa;  |q  lii^n  tA  W«*4«ff 
toeiH,  U    »  bjf  M  lKb«  ft  li 

4|  ^  «tiu:4»;  KUfsr  bsfn4*>r 
Cmt*.  ]6  by  tft  by  J4 m3it*i  mm 

Of  n4J>j  ukk*:  Imra,  ^  Irct  iquij^fti 
Iron  dniaia,  47  be  29  by  29  InchM. 


la  bnadlaa.  6-12  afclat,  told  fUL 
Cntod:  boadlaa,  160  peonda. 

Baci  sad  cases,  150  peaada. 


SMsadhaad  wWaky  bnrali,  19Q»- 

BotM.  90  br  IS  br  10  iBckM:  each 
bsc  caaAriaa  •  ■vmn,  or  too 


^   ^_     _      ^_  17-49  19-52  

'*  AicUes"  and  beeu  «re  pm±ad  t<  pairs  to  a  case:  *' Everstkks"  and  shoesMc  packed  S4  paintaa  «M» 
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Pouod*     Cubic  tMt    Cubic  tMt 


I 


Vtntkng.  bqaid  

FindHin.  ciimpwl  la  bMl 

Lasts.  BMdc  ol  slumtnuai. 
SctaytT  MMl  bench  cam- 


ChlM's.36faln... 
Udtos*.MMtn. 

Um'%.U9nn.... 


Men's.  36  fairs  .. 


59-  B3      1  dozen  battlat.  In  camicatod  puti' 


172 


How  packed  for  shipmeat 


Cubic  Icet 

If-  u 

na-it.^ 

149-187 

Bales.  4OO-«OOp0aDds. 

m 

Tl 

60 

Bm,  72  doceo/  24  br  27|  by  371 

inches. 

n 

ni 

124 

» 

» 

90 

70 

TT 

ban. 

li. 

M 

Bh,  ag        »  ^  H    « iHte% 

200-270 


SlUca.  at  fiint  

SBicA.  or  ftUkw  oxlda . . 


SUearvif*.  SeaWlca. 


Maibleiud  manuU.  gama 


Dsad  lar  pavement,  eu ... . 
Slaere  preloctars.  straw  cuBt  . 


taacid  

ike  -  flue   cleanlns  cms- 


Baall  sal  aril  collars,  nude  ol  1 6- 
20  (ace  steet  iron. 


Castile.. 


L  or  laundry . . . 

riBkaarcblpa  

LiMMdod  I 

U««id  ; 

Saap  Of  washing  powder .... 

Washing  ar  acouring  coin- 

Saa»  grtddlaa.  See  Griddles. 

SKkets.    lamp.   Sec  Lamp 


n-n 

65 

SS-  60 


«  10  bf  17  by  3lll 
Cases.  19  by  17J-by  4«  iBchaa. 
Case*.  14  br  l>  »f  JL»la£hn 

:><  :  bv  11  ti.LtJ  kulH- 
Of"irt.  1  i  tf>      by  17.*  IptbH 
I  t,K '.V'iliT  LUIiitiiaa. 

125  '  140  I  C^.H^.  trv  Zvt  bl  U^M 
154  1  172       Cibti.  I' -^f  ITJ^UIIilM 

7.  4-  10  I  4  ^  11  4  I  LMuDJ^  b^v  ^ttfMtafc 
500  I         560     I  N^''  t\tfimi* 
12  13     I  L  OK  .  fJHi^Mfc 

»J  I  26       t-J..-;;  k-*^        ■■'  »» 

27-  50  i    30-  56      Bags.  250  pousds;  bnirals. 
pounds. 
Barrels. 


Cairtagaocvaiaa.. 


25-34      :»-  3« 


Ahuninum  sulphate  . 


57-  65 
31 

33-  36 


12  by  32  ta 
Crates.  200  pi 
peoDds  la  Om  100  avMn  tMt* 

Caae.  500  pairs. 
Sacks.  160poiuida. 
Tank  cars. 


1  gtMS  small  caket  to  cat*  7  by  IS 

by  19ta 


150-190 
52 
62 


iritnle.. 
nilrte.. 


Sbaet.  pUa  casOan' 
Stacrtng-wbtel  rims  


in  tamla.  in  balk. 


Stenacrapbara*  ar  typewriters' 


Sugar  barrals. 

Kegs;  barrels;  casks,  32J  l&...«a« 

high  and  23.5  incbaa  diameter. 
Cases.  60  poands;k  egs.  1 12  paoads; 


Large  nao.. 
Do  


carlaad  shipmenta  in  balk. 
Kegs.  120-125  pounds. 


Barrels.  400  pounds;  ksfa.  Ill 
pounds;  cases.  115  pounds; 
drums,  1C6  paunda;  bags.  lOfr- 
200-300  pounds;  bases.  21.5  by 
16.5  by  11  inches;  31  per  cent 
shipped  in  barrels.  56  per  cani  in 
bags,  and  20  per  cent  in  wooden 


Uy-M         29-  33      33-  37  ; 


SUIco  fluoride  

Trlaod.xa  phoaphate . . 


fjnuccs.  See  I 
iln4  compounds.. 


Water- 

Lars*  sis*.. 


3.9  '  Inleoaetlaba,ov«r30paaadsa*ck. 
49      Cerragatad  cases,  14  by  IS  by  U 


Stick  Uc  guma.  I 
Stoaea,  made  af  clay,  used  In 
mmw^i*mf  fnmt  in  glaai  lac- 


gar  Joist  chair .  30-65 


•fMkphiga 


PiEtuee,  K  br  9T  by  14  i^tkm 
n  las  t|  tDctakfana  bMyiar. 


V35 
19 


29-  33         32-  37 


3al 


u-  u 

38 
32 


57-400 
105 
1U-1S4 


U-  IS 
43 
36 


Cases,  19  by  19)  by  79  tnchaa 
Cases,  9)  by  15  by  49  Inchaa. 


15-no  pounds  each. 

Barrels:  boioa,  10  by  20  by  14  iachoi 

and  13  by  It  by  •  inches. 
3-4  feet  long.  20- ISO  pounds  each. 
Ceqiprsaasd  bundles.  IS  by  13  by  10 

inchaa. 

Cases,  31  by  9  by  7.5  inchoa;  boaaa 

andboadlaa. 
Flour  barrels;  bafs;  beta*. 
Knocked  down;  cratea,  4  foot  6 

Incbaa  by  2  (eat  6  iachea  by  4  feat 

2  Inchaa. 


13-55  leet  laag. 

Sugic  barrals;  daaaity  vartaa. 
Caaca.  8  eakaa  aach.  16  by  16  by  12i 
Inchaa;  packacaa,  16  by  17  ^  30 


172    Cratea.  25-30  rlma;  average,  42 
Kbea  lanf .  II  Inchaa  diameter. 


112    Crate  containing  apparatus,  51  by 
I    55  by  37  Inches 

373 .  ci  laii  iiwiiiaiM  mum.  40  by  31  by 


b  S3  by  31  by 
ntoa.  37  by 


Crate  ranteialng  a 

30  by  20  iachea. 
Crate  oaotalninc  aland.  14  by  34  by 


1. 34  by  12  by  36  Inchaa. 
Bsa.26byl6by36faKhaa. 

20«    •TfatiH  4J  &J^j  ^>  lB4;b««- 


2  iLaHf ,  *Z  b/  I :  tr  i2  (i 
U      \t  Ut  lochs 


2  cratea,  44  by  25  by  25  inchaa.  can- 


I  casca,  38  by  19  by  19  Inches;  1  e 
33  by  19  by  16  iachea,  cantata 


187    2  cratea,  44  by  22  by  22  ii 


Detka  naad  la  Isaadrlaa  lar  I 
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1 

CflMClMf 

HI 

J71 

Jl 

34 

U 

in 

IIT 

Sllllrivri(H>ill>Ulllnl  : 

tDdcUIHhP^MulMI- 

41 

H 

■41 

m 

n 

n 

n 

■)B-4( 

n-  « 

w 
It 

a-  ** 
V-  ** 

« 
«^ 

44 

n 

It 

43. 

M 
41 

^^'^^  ■ 

v 

71 

m 

a 

HI 

Rfldi  fcindy  

5» 

u 

u 

B 

m 

m 

K 

a 

™*****"*"^-"'* 

f 

 '  -  

m 

n 
u 

m 

m 

u 

m 

■s 

B 
■1 

■0.  tl 

n 

.» 

41 

4t 

If 

oipp^—  -  ^ 

ft 

n 

1  " 

m 

Ut 

It 

lU 

11 

Ttfliw,  iVklrfi  

h 

» 

OIL  BM  00,  uAnr. 

»-  n 

Tufti,  cspicii  witcrtlnil..#i 

14 

S4 
t» 

SliCria^h^tH^  ...> 

*i 

11 

tl 

31 
10: 

12 

13 

« 

411 
»9 

4*-  i3 

*r 

31 
31 

H 
• 

33 

U 

jn 

10 

111 

w 
II 

111 

IT 

III  BW>Ml]r 


40-tOffHa4L 


it  It 


Teot  aqulpiDMit: 
Pins,  aluminum.. 
FMm.  hardwood.. 


Pine  

Slidot  or  ktjfs  to  Ughtoa  gny 
rapes. 

SUkos.  hard  mapit  

Tripods  tor  conksl  loots — 


TUo: 
Clay.. 


Tiro: 

Bsncts  

Chains  

Flllar.ittbbor.. 
Flangoo. 


HToWll 

IT  cnMc 


280 

m 

256 
2S-  40 


7-  12 
33-  59 


Tobacco  extract.. 
ToUot  powdor... 


50-  W 
24  ; 

33 : 


167-2«6 
34-  60  ' 
33-  45  I 


Torpedoes,  shipped  ^  tiK> 
ttons:<i 
Altsrbody  


Tow  yam.  See  Yam. 
Toweling  -- 


Tractors,  cateipUlar. 

•rpUlar  Uactors. 

Tragacanth  gum  

Tiagaaol  

Trailer  tracks.  See 

bUe  AppoBdli. 
Transtormer  ooeling  c«a^«|pK  > 
Tranatormers.  teloph«llk^, 
Trichlorcthylone  


•  A wrage  tugar  barrel  cootama  s.»»  cuoic       ow  on  accouni »  «»  soapr  m.^vt/i^ra  ^.w^  ~ 
k  Imported  Irora  Jaiaui  in  "Chinese  mats."  grass  mau  tied  with  graM  rope,  refined  at  leaboard  a 
shipped  to  interior  in  io»-iio  pound  tacks, 
"ic  gravity. 


65-  70 
SO-  90 


29-  31 
22-  40 


iiiL-nt-.< .    iif  It'  1 1  ti.1 


Bow  packad  tor  sbipoMnl 


^  6  by  6  by  M 
,  4  by  4  by  144 


700  koya  In  baa«y  bui1a»  b^  U  by 

i5by32lacbM. 
Wired  tofoiha*  la  boadtoa  el  90- 


bona.  10  bottloa  In  a  case,  49  br 

27by27ta 
Barrels.  500  pi 
Standard  aises.  7  toot  by  S  Incbos 

by  •  taicbea  and  7  teal.by  6  bKhai 

bySii 


9-inch  tUa.  crate.  25  by  U  by  U 
inchoa:  6-taKh  tUe,  crate.  23  by  U 

by  17ii 


56-  90  I 

27  .  Flour  ttarrels:  30  p« 


!  Varying  number  at  kits,  also  •  by  3 
by  3  inches,  packed  in  on* 


167-320  ; 
39-  63  I 

37-  51    Cases;  crates;  boies. 

40  , 

80  I  Cases.  Is;  by  18}  by  32  inches. 
70  '  Cases.  19';  by  10)  by  31  inches. 
75  '  Tins  and  tuawbeard  bosea. 
32-  34    1-2-10  gallon  tin  cans,  Jackatod; 

drums.  42  by  311  hicbes  and  XSt 
by25ii 


Overall,  bitt  unhand,  24  by  24  by 
88  inches. 

75   Over  all.  but  unbasad.  24  by  24  by 

112  Inches. 
124   Over  all.  but  on  boxed.  22  by  22  by 


32-  34 
25-  45 


Caaaa.  32  by  29  by  27  Inchoa;  can- 
taincrs.  31}  by  30t  by  24  fa 


Bags  and  caaca,  150-200  pooada. 


WalghU  200-SOO  pooads. 


11 

j    8)  by  7  by  13}  Inches 
I    8  by  IS  Inches. 
22  :  In  50-100  pound  kegs. 
11-  14-  30  '  Flat  or  nested. 

1  ' 
I 

61  I  Reels,  19  by  19  by  14 
68  ,  Flour  banela. 
57  ;  Package.  15  i  by  15}  by  9 
cratea,  6  or  12  baaca. 


llljbr 


•  Typical  torpedo  is  1 7  ieet  long,  iH  feet  diameter;  toul  weight  t.108  pounds.  Never  shipped  coatainiat 
the  explosive. 
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Table  of  Unit  Displacement  of  Commodities — Continued     Table  of  Unit  Displacement  of  Commodities — Continued 


W«lcht 

pwcuMc 


Sp*ecp«r 
sbMttm 


7»-100 
•0-150 
•0-100 


4-  • 


Cubic  fMt 
IS-  20 

2S 


333-  SOO 
500-  667 


14-  16  '     12S-  M) 


5-  7 
150-170 


It-  20 

35-  52 


S»-  SO 
33-  40 


22-  25 
33-  67 


17-  22 
•-  20 


Cubic  iMt 
1»-  22 
20 


Zl-  32 
IS-  2$ 
»-  2$ 


]ltdt|«k*- 


WafH.Mk«rMli.. 


ttttl^  

AhmM.  •  ihMt  yacklng  tor 


2>-  40 
70-150 


SO-  u 
13-  29 


27-  33 
250 
30 

32-  50 


a  pMlucM  of  many  slMB. 


Pafgg  20(^S0O  paondi. 


1  Mt  up  and  cntod.  24-30  by  M-M 
■  by  12-16  iDcbM:  S-10  !<•  •  crate 


27-  45 
112-  124 
43-  64 


25-  2S 

r-  75 


S«t  up  and  entad.  30-36  bf  64-7t 

by  14-18  Incbflf. 
KiMcked  down  and  2  badlM  ci«l«4, 

36-46  by  73-W  by  14  iocbca.' 
Total  dlapiacMnant.  44-4i  cubte 

foot. 

Sidoa  cratwl  tofotbar.  and  galaa 
101a«t«incbaalM|.» 


Ciatod.  5  by  5  toot  bf  I  foot  6 


Sat  up  and  ctalad.  34  by  tMO  by 
T^taMhaa. 

I  bocK.  4S-19S  p 


Batoa  and  buadlaa,  lOO-lOOO 
pooads. 

Bona,  avaraga  36  by  14  by  9  iocbaa. 


Bagt  up  to  250  panada;  packagaa 
1200  pooada;  walfU.  |  pauad 


Koga:  barrala;  200  pauada. 
Cralaa.  10-15  cubic  foot 
Sugar  ar  crackar  banataii  17: 

pouada. 
BuBdlaa.  36-50  pauada. 
Baga.  200  pauada;  barrala,  ' 


56-  90 
15-  32 


1|  by  2-2  by  3  Inchea  and  12  (eot 

long.  Sbipped  4-6  in  a  bundla. 
2  Incboa  diameter,  66  Inchoo  long; 

wolgbt.  25  poundt. 
2  by/h)  ^  7  Inches  and  12-13  loot 

long-..  Shipped  2  in  0  bundle. 
Barrela.  320  peunda;  baga,  250 

pounda;  kegs,  80  pouada;  weight, 

i  pound  each. 
BaiTola,  40O-7S0  pounda;  baga.  2S0 

pounda: kcgs,lSO pounda;  weight. 


Barrels.  400-480  pouada:  bogs,  250- 
380  pounda. 

Banela.  400  pounds;  tugs,  20O-2S0 
pounds. 

Bundlea  crated.  10-17  cubic  foot; 
bags.  50-100  pounds. 

Bags.  100-250  pounds;  packagoa,up 
to  1200  pounda;  weight.  |  pound 
each. 


2.5  by  2.S  by  4  loot,  p 
Rolls;   bundloa;   crates;  bosca; 

usual  package  weight,  100  pounds. 
}-4  doicn  Juga  or  glasa  canteinen, 

bosed  or  pocked  in  flb«r>boa(d 


haUbarrola; 
5  .gallon  cans. 

15-200  p< 


102   Dlmenstooa,  78  by  5  by  9  faiehaa 


67 

75 

Dimenstona.  22  by  3  by4  inches 

286 

320 

DImenatona.  4«  by  18  by  13  tnches. 

286 

320 

Dimenstona.  68  by  12  by  45  biches. 

286 

320 

Dimensions,  41  by  41  by  13  hicbos. 

667 

747 

Dimensions,  68  by  24  by  48  hichea. 

333 

37J 

Dimonalona,  45  by  45  by  13  inches. 

400 

448 

Dimenatooa,  133  by  6  by  20  laches. 

40 

45 

.Dtanoastona,ill  by  2  by  4  lacbaa. 

C-f-V...  .percubic  S^J.^J 


Hew  packed  ht  sbl^iaert 


Street  fluahera  

Street  aprtnklera. . 


Well 

Irobea  

■  and  copper,  tor 

Steel  plate  

Waabing  cempeund  or  powder. 

Watch  cryatels.  Swtoa  

Wator-ctooet  taaka  

Waterpraat  cloth: 


Mede  of  ctoth  and  rubber. 

Rubber  ahoetinc  

Tent  and  taipouUn  cloth . . . 


Waicrayoaa.  SoaCraieaa. 

Waa.ftoor  

Waiing  pads,  uaed  in  InaJng 


Space  per  Space  per 
abort  ton  iengton 


Cubic  feet  '  CnMc  feet 
333  j  373 


91 

167-286 


How  packed  fM  akipment 


Require  676  cubfc  feet 


100-200  pouada  la  weedea  kega 


28  by  101  by  21 

Bales.  48  by  20  by  36  laches. 
37  by  12  by  12 
36  by  12  by  12 
Rolla.31by24by24 


•LWeiibK  cumplrlc.  ii46pouo<l>. 
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Table  of  Unit  Displacement  of  Commodities — Concluded 


P^^^^*  I  £n  i  !        How  packed  Icr  =fcipn„nt 


WMtber  strips.. 


Welding  compound . . . . 

WbMllMUTOw  hoppers . . 
Wboclbsnowt: 

AU  ttecl  


Pounds     Cubic  fe«t   Cubic  ieet 

48-  50        40-  *i         4S-  47  I  Bundles  conUlning  500-U«>  linear 
1.  I     letl:  boies  about  22  by  35  by  6 

'  !  '  inches. 

90  2Z  25  I  Barrels.  iSO-tSO  pounds;  hall  bar- 

rels; boxes. 

i49-:.'4 , 


10-  IS 


42  : 


135-200  I 
4f  1 


Steel  and  wood— 
Groups  ol  1  doten.. 


Single  

Wheels.  See  Automobile 
wheels;  Truck  wheels;  | 
WagOQ  wheels. 


87  I 


•I 

53  I  Knocked  down.  Trays  nested  3  or 
more  to  the  bundle.  Vrames. 
I    legs,  and  wheels  bundled  sepa- 
rately. 

37  I  Knocked  down."  parts  bundied  and 
I     bodies  nested. 


18  I  Botes  or  banels  with  shaWngs  and 
sawdust. 

30-  45  ]  •  Coses.  10  by  12  by  23  inches. 
8  '  SUbe.  18  by  12  by  1|  Inches. 
149  I  Crated.  16  by  21  by  48  inches. 

97  I  Boxes.  27J  by  49i  by  6  inches. 
  9  pounds  per  gross. 


Fuse.  See  Fuse  wire. 

German  silver  

Le«l.  See  Lead  wire. 

Wire  braid  

Wire  brooms  

Wire  doth: 

Ordinsry  screen  wire- 
Copper  or  bronxe  


40  ' 
26 


Used  In  mining  m*cblwHir> 


Win  I 

WMess-telegraph  equipcBMit, 


Wosdpolp  

Vosd-pulpdust.. 


.Weol  

Wmches.  dr^lerged 
ZytoL  SMTelttoL 
Tub: 

AsbMtst.  See 


Coir.  See  Celr  yam. 
To.w  and  hemp  


11-  16 
100-120 


13-  1« 

ZZ-  26 


34  I  Boxes;  casks;  celts;  reels 
45  Do. 

I 

2^  Boxes;  cases;  harries;  reels;  coils. 

18  '  On  reels. 
1:5-224  ;  Cases.  2'>- 500  pounds. 


24  I  Rolls  wrapped  In  paper  or  crstad. 
I  Jobbers'  rolls.  7  Inches  diameter, 
I    30  Inches  long;  screcn-manutae-' 

turers'  rolls,  21  Inches  diameter, 

24  inches  long. 

I  long. 

22-  28  '  Boxes.  20  by  12  by  12  lnchcs-36  by 
24  by  24  Inches;  railed  on  poles 
end  Boxed,  10  by  12  inches  by  ' 
10-14  toot  Isog. 


M  I  70 
91-200  I  10»-224 


S6-125' 
123 


140-204 
1»-  22 


Battery  lines.. 
Cooccntrates.. 

DfSM  

Dust  


PIgaorslabe.. 


12»-1S4 

140-172 

T7-  91 

W-102 

44-  53 

50-  59 

10-  13 

11-  15 

IS 

16 

8 

9 

15 

ToUl  spec*  required.  86  cubic  Ieet. 
packed  as  Mim  tMam,11ikr>3 
EiKUlBdiHi  m^aW 
IDLoEbn;,   cnlf  ^  »  bf  » |»  4 

36  by  25  by  23  Inches;  1  case,  34 
by  26  by  18  inches;  1  case,  41  by 
23  by  19  inches;  1  eaee,  36  by  34 
by  19  inches. 
Sacks;  bales;  boxes;  24  by  24  by  42 


4  bushel.  mechlBe-prosMd 

burlap  neks. 
Bales.  4  ^2i  by  2|  feet. 


^tttrh.    Ijj      Taj  lb  lai 
1 1 1  t'ulud -Ii 
.  lni;h»srtiam>SWtlHl' 

3  '  Boxes.  8  by  12  by  24  inches-6  by 
I    24  by  48  inches. 

11 

12  I  Powder  form  in  bulk. 
26  j  Tank  cars. 


APPENDIXES 

Appendix  No.  1 — Unit  Displacement  of  Canned  Fruits  and 
Vegetables  Packed  in  Commercial  Containers  for  Trans- 
portation. 

CARS  IN  CASES 




Hi*..*.,.... 

fiVh^,,.  

Hi-,,  






Do,. 

1*0., 


Blackberries,  heavy  sirup . . . .  | 

Do  

Do  


Blackberries,  water.. 

Do  

Do  


Do.. 


Do  

Do  

Blueberries.. 

Do  

Do  


Do.. 
Do.. 


Do  

California  fruits:  •* 
Ettra  


Extra     standard  and 


Do.. 
Water.. 


Extra,  extra  stsndard.. 
Do  


Do  

Standard,  water. . 


Cabbage  

o  Ciliiomia  fruits,  amuos  others,  include  apricots,  white  and  black  cherries,  grapes, 
and  s:rawl)crries.  Thry  an  carefully  cradcd;  those  with  a  heavier  sirap  ghre  a  heavier 
tndlcuvcd  by  the  grade  niUtout  repeating  the  names  oL  the  (rait. 

N.  C-  nailed  comtrttcttaa;  W.  B.-inra  hmmt 


Wii|»tffffHM 

9me» 

„  

BfW 
BH 

-  J* 
,§ 
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CmUe 
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14 

j  H.C 

M 

m 

iS 

™ 

^ 

"»* 

m 

u 
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1 
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41 

■1 
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51 
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W.  B. 
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1  « 

SI 

u 

h 

ft 
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41 

1  H 

51 

u 

J4 

S 

m 

41 

!.» 

41 

1 

14 

IB 

43 

41 

] 

14 

»  JL 

10 

40 

J* 

4« 

1  ■ 

U 

10 

4S 

■ 

In  14 

M 

Mi 

n 

'H 

1 

H 

W^l. 

« 

J« 

f* 

|,  Si 

H 

3 

14 

W 

*x 

.n 

M 

a 

» 

11 

Jl 

31 

1.  00 

$d 

jf 

* 

» 

4* 

U 

I. » 

30 

H 

W.  Bi 

43 

SI 

51 

IP 

10? 

*a 

SI 

I.  u 

3| 

ID 

a 

Wf  ^ 

m 

n 

1,  IB 

1 

M 

41 

H 

Id 

■1 

i 

M 

W.  W. 

u 

4< 

At 

j^ja 

|g 

H 

f 

m 

31 

i.ii 

41 

■0 

u 

1 

Jt 

» 

ii  ID 

47 

& 

] 

14 

Iff  r 

41 

1. 90 

H 

Hi 

48 

.ft 

4t 

1 

» 

u 

4« 

66 

J  «u 

41 

34 

W  B 

u 

48 

f$ 

1.  ss 

if 

SI 

10 

• 

■  ■ 

3fl 

51 

1.9 

vt 

10 

i 

H 

SI 

1.  ZD 

4T 

n 

t 

H 

■1 

41 

I.  ID 

4r 

t 

1* 

w 

M 

M 

M 

■  f* 

4i 

M 

J 

H 

m 

U 
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41 

1 

J4 

It 

il 

M 

[  » 

'<tt 

10 

i 

If  c 

SI 

in 

ti 

JO 

f. 

w  n 

.  '  ■ 

40 

i3 

1  K> 

it 

2 

24 

w.  c. 

20 

30 

43 

1.00 

S2 

2 

24 

W.  B. 

20 

30 

40 

53 

3 

24 

N.  C. 

32 

48 

66 

1.60 

54 

3 

24 

W.  B. 

32 

48 

6S 

*  » 

53 

10 

6 

If.  C. 

lOS 

39 

52 

1.26 

49 

SS 

10 

6 

W.  B. 

lOS 

39 

S2 

1.20 

*^ 

53 

2 

24 

R.  C. 

19 

28 

41 

1.00 

49 

SS 

2 

24 

W.  B. 

19 

28 

38 

.96 

S7 

3 

24 

N.  C. 

31 

46 

64 

1.60 

SO 

S( 

3 

24 

W.  B. 

31 

46 

63 

1.55 

49 

SS 

10 

6 

If.  C. 

lOS 

M 

S2 

1.26 

S4 

10 

6 

W.B. 

lOS 

39 

52 

1.20 

46 

52 

2 

24 

N.  C. 

21 

U 

45 

SO 

2 

24 

W.  B. 

21 

32 

42 

*  96 

46 

51 

2) 

24 

R.C. 

31 

46 

63 

1^39 

49 

21 

24 

W.  B. 

31 

46 

59 

1.34 

4S 

51 

3 

24 

R.  C. 

34 

SI 

69 

1.60 

46 

52 

3 

24 

W.  B. 

34 

51 

68 

1.5S 

^. 

51 

.0 

6 

R.  C. 

110 

41 

54 

52 

to 

6 

W.B. 

110 

41 

54 

1.20 

4S 

SO 

2  ' 

24 

R.  C. 

20 

30 

43 

1.00 

47 

52 

2 

24 

W.  B. 

20 

30 

40 

.96 

48 

54 

3 

24 

R.  C. 

33 

SO 

68 

1.60 

47 

53 

3 

24 

W.  B. 

33 

SO 

67 

l-SS 

46 

52 

10 

6 

R.  C. 

106 

40 

53 

1.26 

47 

52 

10 

6 

W.  B. 

106 

40 

S3 

1.20 

45 

51 

2 

24 

32 

45 

1.00 

50 

2 

24 

W.  B. 

21 

32 

42 

.96 

46 

51 

2i 

24 

R.  C. 

30 

45 

62 

1.39 

2J 

24 

W.  B. 

30 

4S 

58 

1-34 

2 

24 

R.C. 

19 

28 

41 

1.00 

49 

SS 

24 

W.  B. 

19 

28 

38 

90 

3 

24 

R.  C. 

29 

44 

62 

1.60 

52 

SI 

3 

24 

W.  B. 

29 

44 

61 

1.S5 

57 

10 

6 

R.C. 

104 

39 

52 

1.26 

54 

10 

6 

W.  B. 
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39 

52 

1.20 

52 

2 

24 

R.  C. 

20 

30 

1.00 

47 

52 

24 

W.  B. 

20 

30 

« 

.96 

48 

54 

3 

24 

R.  C. 

33 

SO 

68 

1.60 

47 

S3 
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24 

W.  B. 

33 

SO 

57 

l.SS 

46 

52 

10 

6 

N.  C. 

106 

40 

53 

1.26 

48 

S3 

10 

6 

W.  B. 

106 

40 

1.20 

45 

51 

24 

R.C. 

30 

45 

1.39 

« 

SO 

24 

W.  B. 

30 

45 

58 

1.34 

46 

52 

2\ 

24 

R.C. 

29 

44 

61 

1.39 

46 

SI 

2i 

W.B. 

29 

44 

57 

1.34 

47 

53 

2J 

24 

R.  C. 

28 

42 

39 

1.39 

47 

53 

W.  B. 

28 

42 

55 

1.34 

49 

SS 

3 

R.  C. 

36 

54 

72 

1.60 

44 

SO 

3 

W.  B. 

36 

34 

71 

l.SS 

44 

49 

10 

6 

R.  C. 

104 

99 

52 

1.26 

41 

54 

10 

6 

W.  B. 

104 

M 

S2 

1.20 

41 

S2 

10 

6 

R.  C. 

100 

38 

51 

1.26 

41 

SS 

10 

6 

W.B. 

100 

38 

SI 

1.20 

47 

S3 

3 

24 

R.  C. 

S2 

4a 

6i 

1.60 

41 

34 

wvight;  this  i» 
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Appendix  No.  1— Unit  OifiplaceiDetil  af  Canned  Fruits  and 
Vegetables  Packed  fciiifiwnmoiflil  f  nntninrrn  for  Trans- 
portation— Continued. 

CANS  m  CASES— Coatioued 
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Appendix  No.  1 — Unit  Dieplacetnenl 'of  Canned  Fruits  and 
Vegetables  Packed  in  GwWVfl^  Containers  for  Trans- 
pfivUtioit— Concluded* 

CAm  or  CASES— CooUnueJ 


CillllllMll 

1 
1 

w#%iy 

Spt» 
»■« 

fit  Of  t 
I« 

ptr 
l»i 

UM  ■ 

.J 

Onoa 

10 

6 

W.  B. 

104 

39  j 

"1 

1.20 

46 

52 

ItaspberrtM.  Ii«av7  Kinip  

2 

24 

N.  C. 

21 

32 

45 

1.  00 

44 

50 

Do  

2 

24 

W.  B. 

21 

32 

42 

.96 

46 

51 

Do  

2i 

2^ 

N.  C. 

30 

45 ; 

62 

1.  39 

45 

50 

^  

2» 

24 

W.  B. 

30 

45 

58 

1  34 

46 

52 

Do  

10 

6 

N.  C. 

106 

40 

53 

1.26 

48 

53 

Do  

10 

6 

W.  B. 

106 

40 

53 

1.  20 

45 

51 

BaiplMrric*,  water  

2 

24 

N.  C. 

19 

28 

41 

1.00 

49 

55 

Do  

2 

24 

W.  B. 

19 

28 

38 

.96 

51 

57 

XliBborb  

2i 

24 

N.  C. 

31 

46 

63 

1.39  , 

44 

49 

Do  

21 

24 

W.  B. 

31 

46 

59 

I  34  . 

45 

51 

Do  

10 

6 

N.  C. 

100 

38 

51 

1.26 

49 

55 

Do  

10 

6 

W.B. 

•100 

33 

51 

1  20 

47 

53 

Salmon  

lib. 

48 

1.  52 

Do  

lib. 

48 

W.  P. 



1.47 

2 

24 

N.  C. 

19 

28 

41 

1.00 

49 

55 

2 

24 

W.  B. 

19 

28 

38 

.96 

51 

57 

2i 

24 

N.  C. 

44 

61 

1.  39 

45 

51 

21 

24 

W.  B. 

44 

1.  34, 

*' 

53 

3 

24 

N.  C. 

32 

48 

66 

1.  60 

48 

54 

3 

24 

W.  B. 

32 

48 

65 

I  55 

48 

53 

10 

6 

N.  C. 

100 

B 

51 

1  26 

49 

55 

10 

6 

W.  B. 

100 

38 

51 

1.  20 

^ 

10 

6 

N.  C. 

112 

42 

55 

1.  26 

46 

51 

10 

6 

W.  B. 

1)2 

42 

55 

1  20 

44 

49 

2 

24 

N.  C. 

19 

28 

41 

1  •00 

49 

55 

?:  

2 

24 

W.  B. 

19 

28 

36 

.96 

51 

57 

Do  

21 

24 

N.  C. 

28 

42 

59 

1.  39 

47 

53 

^  

2* 

24 

W.  B. 

28 

42 

55 

1.  34 

49 

55 

3 

24 

N.  C. 

B 

45 

63 

1.60 

51 

57 

3 

24 

W.  B. 

B 

45 

62 

1.  55 

50 

56 

10 

6 

N.  C. 

100 

M 

51 

1.  26 

49 

55 

10 

6 

W.  B. 

100 

U 

51 

1.20 

47 

53 

2 

N.  C. 

19 

28 

41 

1  CO 

4't 

55 

2 

24 

W.  B. 

19 

28 

38 

5: 

57 

2i 

24 

N.  C. 

30 

45 

62 

1.39 

50 

2i 

24 

W.  B. 

30 

45 

68 

1.34 

46 

52 

3 

24 

N.  C. 

33 

SO 

68 

i.to 

53 

3 

24 

W.  B. 

33 

50 

67 

1  15 

46 

10 

6 

N.  C. 

104 

39 

52 

1.26 

48 

54 

10 

6 

W.  B. 

104 

39 

52 

1.20 

46 

52 

2 

24 

N.  C. 

20 

30 

43 

1.00 

47 

52 

2 

24 

W.B. 

20 

30 

4fJ 

.96 

■«8 

54 

10 

6 

N.C. 

106 

40 

53 

I  :o 

53 

10 

6 

W.B. 

106 

40 

S3 

1.20 

51 

21 

24 

N.  C. 

28 

42 

59 

1  39 

47 

53 

21 

24 

W.B. 

28 

42 

55 

1.34 

53 

3 

24 

N.  C. 

31 

46 

64 

1.60 

5? 

56 

3 

24 

W.  B. 

31 

46 

53 

1.55 

iS 

1 

6 

N.C. 

100 

38 

51 

1  26 

55 

1  10 

6 

I  W.B. 

100 

38 

SI 

i.:o 

!o 

53 

Tomatoes  and  tomato  aauce. 

2 

24 

N.  C. 

19 

29 

41 

1.00 

55 

2 

24 

W.  B. 

19 

28 

38 

.96 

51 

57 

Do  

2J 

24 

N.C. 

28 

42 

S9 

1.39 

47 

53 

2i 

24 

W.  B. 

28 

55 

1.34 

" 

Do  

3 

24 

N.C. 

33 

50 

08 

1  W 

53 

Do  

3 

24 

W.  B. 

33 

I  50 

67 

I  55 

46 

52 

Do  

10 

6 

N.  C. 

103 

39 

52 

1.26 

43 

54 

Do  

1  10 

6 

W.B. 

103 

39 

SS 

i.:o 

46 

52 

EXPORT  BOXES 


Num- 

Space 

Caao 

dia- 
place- 
ment 

Tin 
plate 
per 

cubic 

Tin 
plate 
per 

Wood 

White 
pine 

t27 

Yellow  Cotton- 
pine  i  wood 

>.40  US 

Red 
gum 

.  i* 

Black 
gum 

.iS 

Birch 
and 
beech 

SlMofcan 

ber 

per 

Uled 

toot 

cubic 
loot 

in  one 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

(44 
lbs. 

caao 

by 

of  can 

caao 

per 

per 

per 

p«r 

MM 

can 

dla- 

olcan 

cubic 

cubic 

cubic 

cubic 

cubic 

per 
cubic 

con- 
tent! 

place- 
ment 

con- 
tenta 

fOOti 

loot  J 

fool; 

loot> 

foot* 

loot; 

Nailed  coastnctlon:a 

Cu.tt. 
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48 

1.106 

57.0 
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6.5 
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6.6 
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9  8 
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10.7 

•  These  boxes  arc  ol  styles  i  and  a,  constructed  »;-«nch  ends  ftnd  '  tinch  sides,  tops,  and  bottoms. 
4  This  tnmp  coastnxted  ol  ^t-incfa  material,  bound  with  K  by  H-inch  cleats  and  ij-Eacc  wire. 


367 


SHIP'S  RIGGING  AND  CARGO  HAMtUNG  GEAR 


Appendix  No.  2— StowBge  Data  on  Frc&U  Fruiti*  and  Vege- 
tsb^  X«M1  from  the  Western  Weighing  and 
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66   In  bnes  13  by  13  by  27  Ij 
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35 

rslSlSM.SWSl  .... 

IT 

•T 

IH  MA  iMdO.  «rf   ±QLb«t>  *B4^ 
•fSFtlftat  IWfMBi* 

la  k«M  bokois.  ovonfo 

529s«ads. 

47 

43 

49 

la  bA  la  bsM.  3)  by  Uf  by  19| 

IS 

57 

■94 

4.bMk«l  cratoo.  5  bf  16ft  by  17) 

12 

62 

TO 

la  Mc  la  bsno.  5  bf  16ft  by  l^ 

Infhti 

94 

90 

M 

la  balk  la  bsno.  4ft  by  12  by  19} 
Mm.. 

42 

49 

59 

la  boik  la  bsno.  9ft  by  12  by  19| 
Mm. 

» 

<1 

69 

4-bMko(  CfalM.'4ft  by  16ft  by  17ft 
iackaa. 

la  bmh  w«h  cMh  M  M^ 

22 

91 

102 

iii 

132 
160 

tai  ko.  amaco  volcbt  210  yooadi. 

^Ti<l4f4  twmla  wtdi  cMb  ^ 

jJV  Indi  al«v«t,  ]?^  Inch  liMd«, 

•fwaiawoliMast  fMk««iak«, 
UOpooads. 

WUi  fee.  la  baavara.      by  15ft 

by  19ft  iachaa. 
WHM  tea,  la  bsmHii.  lOft  by  13ft 

byltftMaa. 
la  cofo  la  cratoa,  ^  by  14}  by  19} 

iachaa. 

BMpbwfWs.  SMSInwbmiM. 

20 

17 

100 

 1 

117 
143 

StrawbcrriM.  blMkbwrtos.  snd 
rtspbscTiss. 

14 

Do  

26 

77 

96 

16^aart  baua  tai  crates.  7ft  by  9ft 

by22Maa. 
16-^aaft  boKM  la  cntoa.  9}  by  10ft 

by22fttacfco«. 
M-^uart  boKM  fai  craloa.  9ft  by  15} 

by  22}  Mas. 
l*ipu^  Ml  MMM  11-12  by 

iJtvlMlMlK 
In  ta^iaol  >iirtm,  imnji  veUM 

la  cntoa.  1 D}  by  n  torn  1M3M. 
la  ctalca.  4}  by  12  by  20  fMbes. 
lactalca.  101  by  l2ft  by  19|  taicbas. 
la  ostes.  toy  13ft  by  22  Moa. 

boM  11}  by  22  Mas.  dtfOi  5 

Met. 

Do  ' 

21 
22 

95 

107 
102 

-  i 

91 
91-105 

l»-22 

109-119 

1 

Tomatoes  

Do  

90 
37 

67 
54 

75 
61 

Do  

Do  

39 

51 

57 

Do  ' 

1 

57- T4 

64-99 

la  cmaa.  S  by  12-14  by  19}-22 
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SHIP  PLANS 


The  plans  in  this  Section  are  divided  into  two  gen- 
eral groups.  The  arrangement,  contract,  capacity  and 
midship  section  plans  of  the  various  types  of  vessels  are 
placed  in  the  first  group,  and  the  detail  working  draw- 
ings in  the  second  group.  This  method,  while  separat- 
ing the  arrangement  and  detail  plans  of  a  particular 
vessel,  makes  it  possible  to  assemble  a  fairly  complete 
set  of  typical  working  drawings  in  a  logical  sequence. 

In  the  first  group,  however,  all  the  arrangement, 
capacity  and  midship  section  plans  of  a  particular  vessel 
are  kept  together.  In  addition  to  this,  all  the  vessels  of 
a  class,  starting  with  Passenger,  Freighter,  Tanker,  etc., 
follow  one  another  in  the  order  of  their  deadweight 
tonnage  or  size. 

In  the  second  group,  the  detail  working  drawings 
are  placed  in  the  order  in  which  a  vessel  is  constructed 
and,  therefore,  in  the  sequence  that  they  should  be 
made.  In  addition  to  this  system,  the  references  in  the 
Dictionary  Section  will  enable  one  readily  to  find  any 
plan  desired,  and  for  this  reason  it  is  believed  that  an 
index  to  the  plans  is  unnecessary. 

The  editors  desire  to  express  their  appreciation  to 
the  Emergency  Fleet  Corporation,  the  Naval  Archi- 
tects, and  the  Shipyards  for  the  drawings  furnished. 
Acknowledgment  has  been  made  on  each  plan  where  so 
desired. 


SECTION  THRU  BOILER  ROOM 


13,000.TON  D.  W.  COMBINED  PASSENGER  AND  FREIGHTER 
Builders,  Bethlehem  Shipbuilding  Corp. 
New  York  Shipbuilding  Corp. 
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SECTION  THRU  BRmCE  AND  ENGINE  ROOM 


House  16\ 


Coaming  9120^1 . 
Stanchons-  TBar 
4'i(4^/Q5*Sp9'-6'- 

Under  Boat  Davits 


Bridge  Deck 


for  Lights 


Shade  Deck;A^ 

lOH'Diaftoks^ 
for  Liqt}ts 


Shelter  Deck'^^i 


l2H'Diatfole 
for  Light 


Upper  Oeck'C 


ebl§6V6M96. 


13,000.TON  D.  W.  COMBINED  PASSENGER  AND  FREIGHTER 
Builders,  Bethlehem  Shipbuilding  Corp. 
New  York  Shipbuilding  Corp. 
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MIDSHIP  SECTION 


X  Shear  Strakem^SS^for 


"T 


I 


PLSN  OFAf^R  GT  Of  C0tWR5  WH£R£ 


i 


flV  cnQBHrnPMHUBr  frnB  VWB 


Spaeth  SO^^ 


\    Tank  lap  Mi3^/fr^4i 


PLAN  OF  TRANSVFRSE  CONNECTION  TO  TANK  TOP 


Dimensions 

Length  O.  A   535'  0" 

Length  B.  P   534|  O'J 

Beam,  molded    '2'  0 

D?pth  to  "C"  deck    32'  0" 

Equipment  numeral.  A.  B.  S   12,854 

Equipment  numeral,  Lloyd's    63,777 


Equipment 

2  Bower  anchors,  stockless   11,704  lbs.  each 

1  Bower  anchor,  stockless   9,968  lbs. 

1  Stream  anchor,  stockless   4,340  lbs. 

1  Kedge  anchor,  stockless   2,240  lbs. 

('hain  cable    330  fathoms         2\'i"  dia. 

Stream  wire    120  fathoms  6"  circ. 

Towline    130  fathoms  7"  circ. 

2  Hawsers    120  fathoms  each    8"  circ. 

2  Warps    120  fathoms  each    8"  circ. 


13,000.TON  D.  W.  COMBINED  PASSENGER  AND  FREIGHTER 
Builders,  Bethlehem  Shipbuilding  Corp. 
New  York  Shipbuilding  Corp. 
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Car90 


'ass  1 

•jronf. 

'/St  Ooss 
RQstauranf 

Chss 

SiTiohe  Room. 

Class 

Lobby.  1 

THRU  PUBLIC  ROOMS 


-D-  DECK 


53S'-0' 

iz'-cr 

50'' 0' 


Principal  Dimensions 

igth  O.  A  SJS'-O" 

igth  B.  P  534'-0'' 

im  molded   TZ'-O* 

)th  to  "A"  deck   SO'-O" 

izcft  loaded    JO'-b" 


o  Hole 

/    No.  4  '. 

1 

HOLD 


Z53 
300 
Total  535 
4 

Total  557 


I 

35 
46 

f-  in 

Total  197 
Total  754 


26L0'Llfe  Boats  0  SO  f^ss  Each  600 
24''0^MotorUfB  Bopts^^35  PnsJ^ch  JO 


-Ze'-O-Ufe  Boats  §)  ^^^^^^jj 


100 

no 


in  BMsMo's  2024.26. 32.36*54  ^JCUMr 
VTHorSi/^tn^  W  T.  Doors,  andiobo  oparatad 

^^  fh  Bh'ds  Mys  n.l6. 20.  2B, 3Z.  36. 40A44aboveTO, 
V/,/ng€«/  W.TOoors 


PROFILE,  PLATFORM  DECK  AND  HOLD  PLANS  Qp  DECKS 

J,000-TON  D.W.  COMBINED  PASSENGER  AND  FREIGHTER  ngER  AND  FREIGHTER 

Builders.  Bethlehem  Shipbuilding  Corp.  ,  ^ 
New  York  Shipbuilding  Corp. 


*K  Shear  Strat^'i  59 
\%  <^Lfo48'aff? 


A 


pioi.  Apart  ,  r 


I 


I 


« 


I  Do_        6  J  J|0^€x55i55i_ 

Stroke  t)ekm  shear  strakg  .J4fbr  iLto4da. 


I 


Shelter  Deck's"  • 


Do   '6  I  6  05'7imi5l5i. 


J)o   \6    6  Ayj  WSS/JX 


I 


Apart  for  ^RiYsexhX  i  | 
itckofJransAdhd^ 

■  Oo_  _j  7  ^ms75iS5r^ 

SideF!at70'for\iLto4dat5n(k  ' 

,                I  '  ^Jia!nDed'V\ 

I        I  I  I   ^ '  ^ 

'      Da  1  8  8  mia575Si5Jl 

Rnef3Spanct4lka  J  ^  \xclSKhan  \ 

Apart  for  mneacfT'  ?*^i>4^''5^ 


Sick  of  Irons  A  Bhek 
6  Oias  Elsewhere 

\  Do.  


to  ^  9_Jfil0iU^4} 


_Da_     10    9  ^Jfiltmm^T^ 

I  I  «i 

D^     10  I  mioiso^iz 

!  ;  '  ! 
 A»  ;   ^  /^i5-m&55t 


^MP^  &>-y  A^  w;.*   ■    ^  ^  y  I  


Tnwn  iJSi  6  D-Ji  , 
Osewhere 

Plate  Sir^rsn  Bottorr  R.  vets  spirit  7a:  rs  ^ 


Length  O.  A. 
Length  B.  P. 
Beam,  molded 
D?pth  to  "C" 
Equipment  nur 
Equipment  nut 


SHADE  DECK  "A" 


Boof  Deck /L-i- 


SHELTER  DECK'B" 


UPPER  DECK^C- 


^  /sy  Oass 
Rcshiuront. 


ist  Class 
Resfaumrtf 


/Sf  Class 


SmoMe  Room. 


Isi  Class 


Lobby 


SECTION  THRU  PUBLIC  ROOMS 


Dim  en  stons  .  - 
Length  OiA 
Bnactfff  Mid 
Depth  Shade  Ok 

passenger  List.- 
Isf  Class 
5ntaass 


555'-0' 
7Z'-0' 
SO'-O' 


Z53 
300 


^  Total  555 

Maids  4 

Total  557 

Cr9w  Lisf:- 
^yore  Room  / 
Peck  Oept  33 
£ng  D^pt  4^ 
St^mirds  Deot  in 
Total  197 
Total  754 


Boat  Ok  (12-  26L0'Llf€  Boats  0  SO  Rfss  Each  600 
1 1 -24''0'' Motor  Life  Boots  ^  55  Pass  Each  TO 
Afi  Ok Hou9ia-Z'26'-0'Ufe  Boats  ^  SOfbss  Each  100 

Total  710 


HotC'^ 

Doors  shown  inBSdsMo's  2a24J6.52.36JtS4  mbo^'C'Dk 
to  bo^  Ze'xW  Hot  Sliding  W  T  Doors,  and  to  bo  tparated 

^Sors^aSSSn  ln  Bh'ds  Mrs  12,16. 20,  2B,  31. 36. 40Jt44mbove'R 
foba  26'^6(r/t/ngad  W.T Doors 


GENERAL  ARRANGEMENT  OF  DECKS 
13,000-TON  D.W.  COMBINED  PASSENGER  AND  FREIGHTER 
Builders,  Bethlehem  Shipbuildiu%  Cot^. 
New  \ot\l  SVi\pb\iS\diii%  C«ot^. 


MIDSHIP  SECTION 


Dimensions. 
Lvtgfh  frvrr^  fbne  Sj/M  tjfS^m  fa 
Length  O^wr  All 
Beam  Ov*rfem*(r    „  ^ 


COMBINED  PASSENGER  AND  FREIGHTER,  'NORTHLAND" 
Builders,  Bethlehem  Shipbuilding  Corp. 
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MIDSHIP  SECTION 


^  — —  Afof^^gc  4J^o 

COMBINED  PASSENGER  AND  FREIGHTER  '•NORTHLAND" 
Builders,  Bethlehem  Shipbuilding  Corp. 
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I 


XYPICAL  FRAMING,  FORWARD 


fiCjM  »i  AH  fnmts 


— — ■ 





 '^Offf 


Chps  on  Alf  /rs 
-'^4  inhn'i  Pi. 


.1 


SECTION  AT  FR.NO.  143 
LOOKING  FOPfD. 


14^43.TON  D.  W.  FREIGHTER 
Bnilders,  Bethlehem  Shipbuilding  Corp. 
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SECTION  THRU  BOILER  ROOM 


SECTION  THRU  BOILER  ROOM 
LOOKING  FOR'O 

14^43.TON  D.  W.  FREIGHTER 
Builders,  Bethlehem  Shipbuilding  Corp. 
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SECTION  THRU  ENGINE  ROOM 


SECTION  THRU^ENQINE  ROOK 

14;243.TON  D.  W.  FREIGHTER 
Bailders,  Bethlehem  Shipbuilding  Corp. 
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SECTION  THRU  FOR'D  HOLD 


j^^'tm^M'SQ  -  ^  fg^* 


SECTION  FORn>  HOLD 
LOOKING  POR*a 

14^43-TON  D.  W.  FREIGHTER 
Builders,  Bethlehem  Shipbuilding  Corp. 
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SECTION  THRU  AFTER  HOLD 


ca/n/fof  to  A 


-WebR  earned fQf(^ 


Lap  WdQ^a  flpff 


0  .3  \^\-'.: 


fa 


^    SHAFT  TUNNa 


WATER  SALUST 
TAMK 


«eTi6it  twRO  Arre»  hold 

LOOKING  AR 


Base  L 


5HAFTlWlfL 


^^^^ 


DETAIL  OF  SOLID  FLOOR  IN  AFT  HOLD 

14^43.TON  D.  W.  FREIGHTER 
Builders,  Bethlehem  Shipbuilding  Corp. 
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^M^^^^nven  on  Ship 


PROFILE  AND  DECK  PLANS 


14,243.TON  D.  W.  FREIGHTER 

For  Arrangement  Plan 
See  Plate  IX  opposite  Page  380 


CHARACTERISTICS  BRIDGE  DECK— Continued 


Length  Overall                                            527'-6''  12  Linen  Locker  16  Third  Asst.  Eogisie 

Breadth  Molded                                            68'-0''  13  Jun.  Third  Asst.  Engi-     17  Officer's  Bath 

Depth  Molded                                               W-O"                 neer  18  Second  Asst.  Engis 

Draft                                                          28'-0''  14  Jun.  Third  Asst.  Engi-     19  First  Asst.  Engioee 

Displacement  in  Tons                                     20313                 neer  20  Radio  Room 

Block  Coefficient                                             0.728  15  Jun.  Third  Asst.  Engi-     21  Battery  Room 

Speed  in  Knots  About                                        13.5                 neer  22  Hospital 

I.  H.  P.  About   5000 

Water  Tube  Boilers    4  SHELTER  DECK  AMIDSHIPS 

Total  Heating  Surface  in  Sq.  Ft   14000 

1  Refrigerator  12  Galley 

NAVIGATING  BRIDGE  ^         ^^^"^  '^^'^^^  Q'Mastcn 

3  Butcher  Shop  14  Bos'n  &  Carpenter 

1  Owner's  Saloon                  5  Captain's  Office  4  Steward's  Bath  15  Four  Apprenticei 

2  Owner's  State  Room           6  Captain's  Bath  5  Four  Boys  16  Petty  Officer's  Bath 

3  Owner's  Bath                    7  Captain's  Stateroom  6  Two  Cooks  17  Three  Water  Tende 

4  Chart  Room  7  Bakery  18  Three  Oilers— One 

8  Steward  Storekeeper 

BRIDGE  DECK  9  Linen  Locker  19  Engineer's  Stores 

10  Steward's  Stores  20  Crews'  Mess 

1  Chief  Engineer's  Office  6  Two  Radio  Operators  n  Petty  Officer's  Mess 

2  Chief   Engineer's    State-      7  Saloon 

.  rZ?^^r.    .      ,   o  u  n  ^«  ^''^^  SHELTER  DECK  AFT 

3  Chief  Engineer's  Bath  9  Officer's  Mess 

4  Chief  Officer                      10  Third  Officer  21  Two  Firemen  23  Seamen's  Toilet 

5  Pilot                                 11  Second  Officer  22  Two  Seamen  24  Firemens'  Toilet 


TANK  CAPACITIES 

Salt  Water  Fm 


Tons  T( 

Fuel  Oil  Tank,  Frames  15-26   2K 

Fore  Peak  Tank   186.9  163 

After  Peak  Tank   407.7  35e 

Tank  No.  1    Between  Frames  146-130  C.  L   74.2  6^ 

Tank  No.  2   Between  Frames  130-113  P&S   208.4  182 

Tank  No.  3   Between  Frames  113-85  P&S   620.0  542 

Tank  No.  4   Between  Frames  85-71  P&S   354.6  31( 

Tank  No.  5   Between  Frames  71-43  P&S   439.4  38< 

Tank  No.  6   Between  Frames  41-26  P  &  S   143.0  l^e 

Fuel  Oil  Settling  Tank  2nd  Dk.  P  &  S   2\i 


WATER  BALLAST 

Salt  Water 
Tons 

Side  Ballast  Frames  72-42  P&S   575.6 

Water  Ballast  Frames  74-71  P  &  S  2nd  Dk   180.6 


FRESH  WATER 

Fresh  Water 
Tons 

Boiler  Feed  Frames  85-80  S    146.5 

Boiler  Feed  Frames  85-81  P   117.2 

Fresh  Water  Frames  80-78  S    87.8 

Fresh  Water  Frames  81-78  P   58.6 


CUBIC  CAPACITIES 


Cargo  Hold  Xo.  1  

Cargo  Hold  No.  2  

Cargo  Hold  No.  3  

Cargo  Hold  Xo.  4  

380 


Grain  Cargo 
Cu.  Ft. 

193800 
250680 
229580 
191800 


Bale  Carf 

Cu.  Ft 
161906 
220409 
203735 
164950 


! 


\ 


MroSHIP  SECTION 


OUTBOARD  PROFILE  AND  SPAR  DECK  PLAN  AFT 


SPAR  DECK 


See  Opposite  Page 

382 


tl6     lis  \Z0 


-ILE 


i 


SP\R  DE< 
lER  "HOB 
M'oledo,  Ob 


fi 

i 


OUTBOARD  PROFILE  AND  SPAR  DECK  FORWARD 


12^0a-NET  TONS  D.  W.  LAKE  BULK  FREIGHTER 
Great  Lakes  Engineering  Works,  Detroit,  Mich. 
See  Opposite  Page 
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INBOARD  PROFILE  AND  INNER  BOTTOM  PLATING,  AFT 


384 


INBOARD  PROFILE  AND  INNER  BOTTOM  PLATING,  FOR'D 


Lengtli  Over  All  ;^Vtst8-» ^*<SW---0'' 
htn^th  on  Ket-l  ,580'— 
Breadth  MoldtrtL.  . .  60^^)'' 

Depth  Molded , .....  32—0" 


61f5^/5^ "  Channe!  Beams 
I  Spar  Peck  Camber  iTm  SSft  mwkim:t^^n^^fk  j 


 - 


49    47    45    43    4i     39     37/Wr.r  33    31     BB    Zl  25 


'  Construction  Similar  to  IS 


INBOARD  PROFILE 


1^ 


'^T^nk7bpf^Ft/€D^^K^^fonkm.assh0m 


:    \  Sfanc^mts 


4B    47    45    43    4!     39  37 


TANK     TOP  PLATING 

12,300.NET  TONS  D.  W.  LAKE  BULK  FREIGHTER 
Great  Lakes  Engineering  Works,  Detroit,  Mich. 


See  Opposite  Page 
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SCOTCH  BOILER 


Item 

Shell  plates. 

Heads  in  steam  space. 

Oirders. 

Top  of  combustion  chamber. 


Sides  and  back  of  combustion 
chamber. 

Tube  plate. 


Main  stays. 


Screw  stays  in  sides  and 
back  of  combustion  cham- 
ber. 

Screw  stays  in  top  of  com- 
bustion chamber. 

Screw  stays  in  back  at  ver- 
tide  edge  of  combustion 
chamber. 


Screw  stays  in  back  at  top 
of  combustion  chamber. 


Screw   stays   in   corners  of 
combustion  chamber. 


Front  head  between  nests  of 
tubes. 


Rear  head  between  combus- 
tion chamber. 


Stress   per   square   inch  in 
stay  tubes  in  field. 

Stress   per   square   inch  in 
stay  tubes  between  nests. 

Rounded  bottom  of  combus- 
tion chamber. 

Thickness     of     inner  butt 
strap. 


For  Boiler  Construction 
See  Opposite  Page 

U.  S.  Gov't  Rules 

Pressure. 

62720  X  1.171875  X  1.2 

  =  182^ 

6  X  81 

175  X  17.5= 

 Tri— 

825  X  8.75=  X  1  5 

  =  188# 

(30.21875  —  7)8  X  2.6 

120  X  10.5- 

-  -  -V   =  207# 

8= 

120  X  92 

  =  230# 

6.5-' 

(4.1875  —  2.784).625  X  27000 

  =  181# 

31.219  X  4.1875 

5.93- X  9000 

   =  196# 

16  X  17 

1.024  X  9000 

  =218# 

6.52 

1.26  X  9000 

 ^   =  2G2# 

7  X  8 

1.52  X  9000 

  _  2io# 

(13  +  6.5) 

(  )  X  6.5 

(     2  ) 

1.52  X  9000 

  =  221  # 

(12.5 -f  6.5) 

(  )  6.5 

(  2  ) 
2.06  X  9000 

  =  195# 

(13  4-6.5)  2 
(  ) 

(      2  ) 


900  X  92 
7.25  X  54.875 


=  183 


Lloyd's  Register 

21.25(18.75  —  2)84.6  Pressure. 

 T6i  = 

175  XI  7.5= 

1734-  16«  ~  ^'^^ 

2 

10660  X  8.75*  X  1.5 

  =  2Z2it 

(30  —  7)8  X  30  ^ 

100  X  10.5= 

 = 

2 

100  X  92 

1750(4.1875  —  2.784)10 

30  X  4.1875  ~  ^'^^ 

5.93  X  10.400 

.6X17     -  = 
1.024  X  8000 

—JJ' —  = 

1.26  X  8000 
1.52  X  8000 

(13 -f  6.5)  ~  ^'^^ 

(  )6.5 

(      2  ) 

1.52  X  8000 

(12.5  4-  6,5) "  ^'^^ 

(  )X  6.5 

(       2  ) 

2.06  X  9CO0 

   =  200# 

(13  4-  6.5)  (12.5  4-  6.5) 

(  )  (  ) 

(      2      )  (       2  ) 

140(12  4-  8)* 

100(10  4-  8)= 
2 

  =  186# 

13=  4-  6.5« 

2 

(8  X  8.375  —7.068  X  4)18C 

  =  586S# 

1.1888 

(8  X  10.9375  —  7.0686  X  3)180 

  _  7470# 

1.5975 

3  X  1.171875(8.5  —  1.3125) 

  -  1.08# 

4(8.5  —  2.625) 


Percentage  Strength  of  Joints 

(8.5  —  1.3124)100 

Plate:  =  84.6% 

8.5 

(4  X  1.353  X  1.75  4-  1.353)85 

Rivets:  =  92.4% 

8.5  X  1.171875 
Plate  and  rivets  combined: 

100(8.5  —  2  X  1.3125)  1.353  X  85 

 4.   80.7% 

8.5  8.5  X  1.17187 

Draft  area  through  tubes:    12.45  square  feet. 

Ratio.    Grate  Surface  45.75 

 =  3.67 

Draft  area  12.45 
Butt  straps  to  be  welded  on  ends  to  prevent  leaka^ie. 


Dau  for  One  Boiler 


Heating   surface   of   tubes   1770  sq.  ft, 

IIeatin.<;  stirface  of  combustion  chamber   204  sq.'  ft. 

Heating  surface  of  furnaces   113  sq.  ft. 

Total   heating   surface   2135  sq.  ft. 

(irate  surface — 5' — 6"  grate  bars   45.75 

Heating  surface 

Ratio    46.7 

(^rate  surface 
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MIDSHIP  SECTION 


ARRANGEMENT  OF  MACHINERY  AND  PIPING 


12.120-NET  TONS  D.  W.  LAKE  BULK  FREIGHTER,  "HORACE  S.  WILKINSON'^ 


For  Arrangement  Plan 
See  Plate  XII  opposite  Page  392 


LIST  OF  STEAM  VALVES 


Pc.  No.  of 


rto. 

Pes.  Name 

Mat! 

Remarks 

1 

3 

3"  Globe  flVd  ex. 

h'vy 

C.I. 

Aux.  st.  at  boil- 
ers. 

2 

1 

3"  Globe  fl'g'd  ex. 

h'vy 

C.I. 

H.  P.  line  aft. 

0 

1 

2H"    Reduce  fl'g'd 
hVy 

ex. 

C  T 

L.  P.  line  to  dy- 

namos. 

4 

2 

2H"    Globe  fl'g'd 
h'vy 

ex. 

C.I. 

L.  P.  line'  to  dy- 

namos. 

S 

1 

3"  Reduce  fl'g'd  ex.  h'vy 

C.I. 

L.  P.  line  for'd 

to  winches  and 

windlass. 

6 

o 

3"  Globe  fl'g'd  ex. 

h'vy 

C.I. 

L.  P.  line  for'd 

to  winches  and 
windlass. 

7 

1 

2"  Reduce  fl'g'd  ex. 

h'vy 

Brass 

L.    P.    line  to 
steer,  eng. 

8 

2 

2"  Globe  fl'g'd  ex.  h'vy 

Brass 

L.    P.    line  to 

steer,  eng. 

9 

1 

3"  Reduce  fl'g'd  ex.  h'vy 

C.I. 

L.  P.  line  to  bal- 

last engines. 

10 

2 

3"  Globe  fl'g'd  ex.  h'vy 

C.I. 

L.  P.  line  to  bal- 

last engines. 

11 

1 

2"  Reduce  fl'g'd  ex.  h'vy 

Brass 

L.  P.  line  to  bal- 

iCiiSL          CftAlVi  OAIiA 

tary  pumps  and 

revers.  eng. 

12 

2 

2"  Globe  fl'g'd  ex. 

h'vy 

Brass 

L.  P.  line  to  bal- 

last    and  san. 
pumps   and  re- 
vers. eng. 

13 

2 

2"  Ang.  scr'd  ex. 

h'vy 

Brass 

St  at  15  K.  W. 
dynamos. 

14 

1 

154"  Ang.  scr'd  ex. 

h'vy 

Brass 

St.  at        K.  W. 
dynamos. 

15 

2 

2"  Globe  scr'd  ex. 

h'vy 

Brass 

St.  at  injectors. 

16 

1 

2"  Globe  scr'd  ex. 

h'vy 

Brass 

St.  at  fire  pump. 

17 

1 

1"  Globe  scr'd  ex. 

h'vy 

Brass 

St.     at  mate's 
pump. 

18 

1 

1^"    Globe  scr'd 
h'vy 

ex. 

Brass 

St.  at  feed  pump. 

19 

1 

1"  Globe  scr'd  ex. 

h'vy 

Brass 

St.     at  turning 
eng. 

20 

1 

r  Globe  scr'd  ex. 

h'vy 

Brass 

St.  at  revers.  eng. 

21 

1 

r  Globe  scr'd  ex. 

h'vy 

Brass 

St.  at  san.  pump. 

22 

1 

2^"    Globe  scr'd 
h'vy 

ex. 

C.I. 

St.  at  independ- 

ent ballast  pump. 

23 

1 

W    Globe  scr'd 
h'vy 

ex. 

Brass 

St.  at  fan  eng. 

24 

2 

3"  Globe  fl'g'd  ex. 

h'vy 

C.I. 

St.     at  ballast 

engs. 

25  2   1"  Globe  scr'd  ex.  h'vy    Brass   St.  to  hose  line. 

26  2   2y2"  Ang.  fl'g'd  ex.  h'vy    C.I.     St.  to  whistle. 

27  I    VA"    Globe    scr'd    ex.    Brass    St.  to  fire  exting. 

h'vy  line. 

28  6   VA"    Globe    scr'd    ex.   Brass    St.  at  fire  exting. 

h'vy  manifold. 

29  1    1"  Reduce  scr'd  ex.  h'vy    Brass    St.    to  heating 

line  aft  IQOt  to 


30  2    r  Globe  scr'd  ex.  h'vy   Brass    St.    to  heating 

line  aft. 

31  1    r  Reduce  scr'd  ex.  h'vy   Brass   St.    to  heating 

line  for'd  lOOjf  to 
10.t 

22  2   r  Globe  scr'd  ex.  h'vy    Brass    St.    to  heating 

line  for'd. 

33   5   2"  Globe  scr'd  ex.  h'vy    Brass    St.  to  flue  blow- 
ers (smoke  bx.) 


LIST  OF  STEAM  VALVES— Continued 
Pc.  No.  of 

No.   Pes.  Name  Mat'l  Remarks 

34  7   2"  Ang.  scr'd  ex.  h'vy   Brass   St.  at  •  deck  win- 

ches. 

35  4   1^"  Ang.  scr'd  ex.  h'vy   Brass    St.  at  hatch  win- 

ches. 


36 

1 

2"  Globe  scr'd  ex.  h'vy 

Brass 

St.  at  steer,  eng. 

37 

3 

4"  Ang.  fl'g'd  ex.  h'vy 

C.S. 

Safety  valves,  du- 

plex. 

38 

1 

3"  Globe  fl'g'd  ex.  h'vy 

C.I. 

St.  at  windlass. 

39 

2 

V/2"    Globe    scr'd  ex. 

Brass 

St.  at  syphons. 

h'vy 

40 

3 

5"  Ang.  fl'g'd  ex.  h'vy 

CI. 

Main     st.  stop 

valves. 

41 

2 

2y2"  Globe  fl'g'd  ex.  h'vy 

C.I. 

St.     to  whistle 

(in  pipe  line). 

42 

1 

3"  Globe  fl'g'd  ex.  h'vy 

C.I. 

Main   st.  to  in- 

jectors (main 

line). 

43 

1 

2"  Globe  fl'g'd  ex.  h'vy 

Brass 

Main  st.  line  to 

flue  blowers. 

0 

2 

4"  Globe  fl'g'd  ex.  h'vy 

C.l. 

Port  and  starb'd. 

cut    out  valves 

aux.  steam. 

LIST  OF  EXHAUST  VALVES 

Pc.  No.  of 

No. 

Pes.  Name 

Mafl 

Remarks 

44 

1 

3"  Gate  fl'g'd  st'd  

C.I. 

Exh.    from  bal- 

last pump. 

45 

1 

2"  Gate  scr'd  st'd  

Brass 

Exh.    from  fan 

eng. 

46 

1 

VA"  Gate  scr'd  st'd... 

Brass 

Exh.  from  rever. 

eng. 

47 

1 

25^"  Gate  fl'g'd  st'd... 

C.I. 

Exh.  from  steer. 

eng. 

48 

1 

r  Gate  fl'g'd  st'd  

C.I. 

Exh.  from  wind- 

lass. 

49 

2 

2^"  Ang.  scr'd  st'd... 

C.I. 

Exh.  from  15  K. 

W.  dynamos. 

50 

1 

VA"  Ang.  scr'd  st'd... 

Brass 

Exh.    from  TA 

K.  W.  dynamos. 

51 

1 

2"  Gate  scr'd  st'd  

Brass 

Exh.   from  feed 

pump. 

52 

1 

VA"  Gate  scr'd  st'd. . . 

Brass 

Exh.    from  san. 

pump. 

53 

1 

IJ^"  Gate  scr'd  st'd... 

Brass 

Exh.  from  mates 

pump. 

54 

7 

2^".  Ang.  scr'd  st'd... 

C.I. 

Exh.  from  deck 

winches. 

55 

4 

2"  Ang.  scr'd  st'd  

Brass 

Exh.  from  hatch 

winches. 

56 

2 

3^"  Gate  fl'g'd  st'd... 

C.I. 

Exh.   from  bal- 

last engines. 

57 

1 

6"  Gate  fl'g'd  st'd    . .  . 

C.I. 

Exh.    at  heater 

inlet. 

58 

1 

VA"  Gate  scr'd  st'd... 

Brass 

Exh.  from  turn- 

ing engine. 

59 

1 

3"  Gate  fl'g'd  st'd  

C.I. 

Exh.    from  fire 

pump. 

60 

1 

5"  fl'g'd  st'd   

C.I. 

Back  pres.  valve, 

vertical. 

61 

1 

3"  Ang.  fl'g'd  st'd  

C.I. 

Exh.  from  for'd 

line. 

62 

1 

2"  Ang.  scr'd  st'd  

Brass 

Heater  drain 

(feed  water). 

63 

1 

2"  Ang.  scr'd  st'd  

Brass 

Water  catch 

drain  overboard. 

69 

1 

15^"  Globe  scr'd  ex.  h'vy 

Brass 

St.  to  stack  blow- 

(Continued  on  Next  Page) 


cr. 
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ARRANGEMENT  OF  MACHINERY  AND  PIPING 


Pc.  No. 
No.  Pes. 


12,120-NET  TONS  D.  W.  LAKE  BULK  FREIGHTER,  "HORACE  S.  WILKINSON" 

For  Arrangement  Plan 
See  Plate  XII  opposite  Page  392 

LIST  OF  SUCTION  VALVES 


Name 


Man 


70 

2 

2"  Gate  scrU  St'd.... 

Brass 

71 

1 

r  Ang.  flg'd.  St'd.... 

C.I. 

72 

1 

IV-i*  Ane  scr'd  St*d 

C.I. 

73 

1 

2^/2"  Ane  scr'd  St'd 

C.I. 

74 

1 

21/4"  Ang.  scr'd.  St'd... 

C.I. 

75 

1 

2y2"  Ang.  scr'd.  St'd... 

C.I. 

76 

1 

4"  Ang.  fl'g'd.  St'd.... 

C.I. 

77 

1 

4"  Ang  fl'g'd.  St'd.... 

C.I. 

78 

1 

4"  Ang.  fl'g'd.  St'd... 

C.I. 

79 

1 

4"  Ang.  fl'g'd.  St'd.... 

C.I. 

80 

1 

r  Manifold   

81 

1 

4"  Manifold   

82 

1 

r  Manifold   

83 

1 

2y2"  Gate  fl'g'd.  St'd.. 

C.I. 

84 

1 

23^"  Check  scr'd.  St'd.. 

C.I. 

85 

1 

2^"  Ang.  scr'd.  St'd.. 

C.I. 

86 

1 

6"  Ang.  flgU  St'd.... 

C.I. 

87 

1 

6"  Ang.  fl'g'd.  St'd.... 

C.I. 

88 

1 

r  Check  fl'g'd.  St'd.... 

C.I. 

Remarks 

Injector  suction 
from  sea. 

Ballast  system 
suet,  from  chan- 
nel plate. 

San.  pump  suet, 
from  sea. 

San.  pump  suet, 
from  aft  peak 
tank. 

Cooler  pump 

suet,  from  sea. 
Cooler  pump 

suet,    from  aft. 

peak  tank. 
Feed  pump  suet. 

from  sea. 
Feed  pump  suet. 

from  hot  well. 
Feed  and  cooler 

pump    suet,  at 

stool. 

Injectors — mates 
— fire  pump  suet, 
at  stool. 

Fire  pump  suet. 

from  sea. 
Fire  pump  suet 

from  bilge. 
Fire  pump  suet. 

from  hot  well. 
Sanitary  pump 

suet,  at  stool. 
Deck  pump  suet. 

from  sea. 
Mate's  pump  suet. 

from  sea. 
Main  injection  to 

condenser. 
Main  injection 

from  for'd.  sea 

cock. 

Independent  bal- 
last pump  suet, 
from  bilge  — 
screw  down 
check. 


Pc.  No. 


LIST  OF  DISCHARGE  VALVES 


No.  Pes. 

Name 

'Mat'l 

Remarks 

101 

1 

3" 

Ang.  fl'g'd. 

ex. 

hvy. 

C.I. 

Feed  line  at  heat- 
er inlet — combi- 
nation. 

102 

1 

3" 

Globe  fl'g'd. 

ex. 

h'vy. 

C.I. 

Feed  line  at  heat- 

er outlet. 

103 

1 

3" 

Gate  fl'g'd. 

ex. 

h'vy. 

C.I. 

Feed  pump  dis- 
charge to  heater 
at  pump. 

104 

1 

3" 

Check  fl'g'd.  ex.  h'vy. 

C.I. 

Feed  pump  dis- 

charge to  heater 

at  pump. 

105 

1 

3" 

Gate  fl'g'd. 

ex. 

h'vy. 

C.I. 

Feed  pump  dis- 

charge to  heater 
(main  line). 

106 

1 

3" 

Check  fl'g'd. 

ex. 

h'vy. 

C.I. 

Manifold  dis- 

charge to  heater. 

107 

1 

3" 

Globe  fl'g'd. 

ex. 

h'vy. 

C.I. 

Manifold  dis- 

charge to  heater. 

108 

3 

2" 

Globe  scr'd. 

ex. 

h'vy. 

Brass 

Main    feed  line 

regulating  valves. 

109 

2 

3" 

Globe  fl'g'd. 

ex. 

h'vy. 

C.I. 

Fire   pump  dis- 
charge to  mani- 
fold. 

LIST  OF  DISCHARGE  VALVES— Continued 
Pc.  No. 

No.  Pes.  Name 

110   1   21/^"    Globe   fl'g'd  ex. 
h'vy. 


Matl 

C.I. 


Remarks 

Manifold  dis- 
charge  over- 
board. 

Manifold  dis- 
charge to  con- 
denser and  cool- 
ing system. 

3  2"  Globe  scr'd.  ex.  h'vy.  Brass  Manifold  dis- 
charge 10  boil- 
ers. 

Brass    Manifold  dis- 
charge to  hose. 

2"  Gate  scr'd.  ex.  h'vy.  Brass  Injector  dis- 
charge to  mani- 
fold. 

C.I.     Manifold  divid- 
ing valve. 
Brass    Cooler  pump  dis- 
charge to  cool- 
ing system. 


Ill  1  2"  Gate  scr'd.  ex.  h'vy.  Brass 
113 

114  1  2"  Gate  scr'd.  ex.  h'vy. 
115 

116  1  r  Gate  fl'g'd.  ex.  h'vy. 

117  1  2"  Globe  scr'd.  ex.  h'vy. 


118 

3 

IJ^"  Thru  fl'g'd.  ex  .... 
h'vy. 

Brass 

119 

3 

2y2"    Thru    fl'g'd.  ex. 
h'vy. 

C.I. 

120 

1 

2"  Angle  scr'd.  ex.  h'vy. 

Brass 

121 

9 

VA"  Angle  scr'd.  med.. 

Brass 

122 

1 

3"  Angle  fl'g'd.  ex.  h'vy. 

C.I. 

Bottom  blow  off. 


Fire  pump  dis- 
charge to  ash 
guns. 

Bottom  discharge 
to  ash  guns  — 
quick  opening 
valves. 

Top  discharge  to 
ash  guns — quick 
opening  valves. 
Brass  Top  and  bottom 
connection  for 
water  column. 
Main  feed  at  boil- 
ers. 

Aux.  feed  at  boil- 
ers. 

128   1   2"  Gate  scr'd.  st'd   Brass   Boiler  blow  off 


123 

124 

125 

126 
127 


2   21/^"    Thru    fl'g'd.  ex. 
h'vy. 


2  2"  Thru  fl'g'd.  ex.  h'vy. 
6   1^"  Ang.  scr'd.  ex.  h'vy. 


C.I. 


CI. 


2" 
2» 


(overboard  dis- 
charge). 


LIST  OF  AUXILIARIES 


No. 


Size 


Description 

1  Dynamo,  115  volts   ^^^^u^' 

2  Dynamo,  115  volts   Jl^^.J^J^ 

1  Fan,  direct  connected  to  6  x  6  engine   57—36  dia. 

1  Ballast  pump  horizontal— duplex— piston.  12x18x18 

1  Sanitary  pump  horizontal — duplex — ^piston  5^x3^x5 

1  Feed  pump  horizontal— duplex— plunger.  8x5x12 

1  Mate's  pump  horizontal— duplex— piston.  6x4x6 

1  Fire  pump  horizontal — duplex— plunger. .  14x7^/^x12 

2  Pumping  engines  for  ballast  system   8x8x8 

1  Steering  engine  for  screw   10x8 

14  Pumps  composing  ballast  system — 7  stbd. 

—7  port   16x12 

1  Direct  connected  bilge  pump   5^x10 

1  Direct  connected  cooler  pump   47^^x10 

1  Direct  connected  air  pump   40x1354 

1  Turning  engine   6x6 

1  Reverse  engine   12x18 

1  Feed  water  heater  horizontal   tlOL. 

7  Deck  winches   8x10 

4  Hatch  winches   6x5 

1  No    11  steam  capstan  windlass  —  spur 

geared — reverse  valve   10x14 
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PROFILE  AND  SHELTER  DECK 


GENERAL  ARRANGEMENT  PLAN 
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MIDSHIP  SECTION 


MroSHIP  SECTION 


ARRANGEMENT  OF  MACHINERY  AND  PIPING 


9,860-NET  TONS  D.  W.  LAKE  BULK  FREIGHTER,  "NORWAY*' 

For  Arrangement  Plan 
See  Pages  400  and  401 

LIST  OF  VALVES  FOR  ONE  SHIP  LIST  OF  VALVES  FOR  QNE  SmP— Continned 

Pc.  No.of  Pc.  No.of 

No.   Pes.           Name                    Mafl      Remarks          No.   Pes.           Name                    Mat'l  Remarks 

1  3    3"  Globe  valve,  fl'gM  ex.  h'vy.      C.I.     Aux.  st.  at  boirrs.       31      2    3"  Globe  valve,  fl'g'd  ex.  h'vy..      C.I.  Aux.  st.  to 

eng's 

2  13"  Globe  valve,  fl*gM  ex.  h'vy.      C.I.     Aux.  st.  (h.  p.  line 

aft).                         32     13"  Globe  valve,  fl'g'd  ex.  h'vy.-      C.I.  Aux.  st.  to 

eng's.  line 

3  2    3"  Globe  valve,  fl'g'd  ex.  h'vy.      C.I.     Aux.  st.  (1.  p.  line 

aft).                         33      11"  Globe  valve,  scr'd  ex.  h'vy..    Brass  Aux.  st.  to 

ing  eng. 

4  1    3"  Red.  valve,  fl'g'd  ex.  h'vy..      C.I.     Aux.  st.  (l.jp.  line 

aft)  210  lbs.  to       34     1    3"  Globe  valve,  fl'g'd  ex.  h'vy. .      C.I.  Aux.  st.  to 

100  lbs.  nect.  h.  aad  L 

pressure  linea. 

5  1    3"  Red.  valve,  fl'g'd  ex.  h'vy..     C.I.     Aux.    st.    (1.  p. 

line    for'd)    210       35     3    5"  Angle  valve,  fl'g'd  ex.  h'vy . .      C.I.  Main     st.  slop 

lbs.  to  lOO  lbs.  valves. 

6  2    3"  Globe  valve,  fl'g'd  ex.  h'vy.     C.I.     Aux.  st.  (1.  p.  line       36     3    5"  Angle  valve,  fl'g'd  ex.  h'vy. .     C.I.  Safety  valTea, po^ 

for'd). 

7  2    1"  Globe  valve,  scr'd  ex.  h'vy.    Brass    Aux.  st.  to  hose               ^    2J4"  Globe  valve,  fl'g'd  ex.  h'vy.      C.I.  Aux.  st.  at 

line.  P"™P- 

8  1    3"  Globe  valve,  fl'g'd  ex.  h'vy.     C.I.    Aux.  st.  to  whistle.  Exhaust   

9  1    3"  Globe  valve,  fl'g'd  ex.  h'vy    Brass    Aux.  st.  to  whistle       41      1    3"  Gate  valve,  fl'g'd  st'd               C.I.  Exh.  from 

balanced  valve                                    (regulating).  pump. 

10  1    IJ^"  Globe  valve,  scr'd  ex.  h'vy.    Brass    Aux.    st.    to   fire               ^    2"  Gate  valve,  scr'd  st'd              Brass  Exh.  from 

ext.  line. 

11  ^               u      I          .J       uf        o         A         *    *     i:          43     1    IJ^"  Gate  valve,  scr'd  st'd           Brass  Exh.  from  3 

11  6    1 54    Globe  valve,  scr'd  ex.  h'vy.    Brass    Aux.    st.   to  fire 

ext.  manifold. 

44  1    2"  Gate  valve,  scr'd  st'd              Brass  Exh.  from 

12  2    1"  Globe  valve,  scr'd  ex.  h'vy.    Brass    Aux.  st.  to  radi-  eng. 

ators. 

45  13"  Gate  valve,  fl'g'd  st'd               C.I.  Exh.  from  wiad- 

13  11"  Red.  valve,  scr'd  ex.  h'vy..    Brass    Aux.  st.  to  radi-  lass  eng. 

ators,  100  lbs.  to               «                    .          »j                    «  »       *  ^  

10  lbs.                           ^    ^    ^^^^  valve,  scr'd  st'd             Brass  Exh.  from  dym- 

mo  eng. 

14  1    154"  Globe  valve,  scr'd  ex.  h'vy.    Brass    Aux.    st.    to    fan       47     ^    2"  Gate  valve,  scr'd  st'd              Brass  Exh.     from  tr« 

pump. 

15  12"  Globe  valve,  scr'd  ex.  h'vy.    Brass    Aux.  st.  to  steer.       43     1    4"  Angle  valve,  fl'g'd  st'd               C.I.  Exh.  at 

eng.  (outlet). 

16  1    3"  Globe  valve,  fl'g'd  ex.  h'vy.      C.I.     Aux.  st.  to  wind-       49     1    4"  Angle  valve,  scr'd  st'd                C.I  Exh.  at 

lass   (for'd).  (outlet). 

17  1    2/,"  Globe  valve,  fl'g'd  ex.  h'vy.     C.I.     Aux.  st.  to  balUst       50     1    4"  Combination  valve   ^'inlct)!* 

pump. 

,0     .        f-,         t          .J       u.          «         *                              51      1    3"  Gate  valve,  fl'g'd  st'd               C.I.  Exh.  from  lor*d. 

18  11"  Globe  valve,  scr'd  ex.  h  vy..     Brass    Aux.    st.    to  re- 

verse eng.                 j2      1    2"  Angle  valve,  scr'd  st'd              Brass  Water  catdl  dfain 

overboard. 

19  1    154*  Globe  valve,  scr'd  ex.  h'vy.    Brass    Aux.    st.   to  fire 

P""P*                     53     1    154"  Gate  valve,  scr'd  st'd          Brass  Heater  drain. 

20  2    2"  Globe  valve,  scr'd  ex.  h'vy..    Brass    Aux.  st.  to  injec-       5^     j    1 14  -  Gate  valve,  scr'd  st'd ... .    Brass  Exh.    from  ami. 

pump. 

21  2    254"  Globe  valve,  fl'g'd  ex.  h'vy.     C.I.    Aux.  st.  to  dyna-       55     1    ly^"  Gate  valve,  scr'd  st'd           Brass  Exh.  from  mata'a 

rao  line.  pump. 

22  1    254"  Red.  valve,  fl'g'd  ex.  h'vy.     C.I.     Aux.  st.  to  dyna-       56     6    254"  Angle  valve,  fl'g'd  st'd...      C.I.  Exh.    from  dadt 

mo  line,  210  lbs.  cng  s. 

*°           ^'                56     2    3"  Gate  valve,  fl'g'd  st'd               C.I.  Exh.  from 

23  2    154"  Globe  valve,  scr'd  ex.  h'vy.    Brass    Aux.  st.  to  dyna-  cngs. 

mo  eng's.                        ^    154"  Gate  valve,  scr'd  std'. .. .    Brass  Exh.  from 

ing  eng. 

24  2'    m"  Globe  valve,  scr'd  ex.  h'vy.    Brass    Aux.    st.    to  sy- 

phons.                    5g     1    J"  Check  valve,  fl'g'd  st'd              C.I.  Exh.  from  atVd 

side  and  for'd. 

25  1    1"  Red.  valve,  scr'd  ex.  h'vy...    Brass    Aux    »t.^f                5,     ,    3"  Gate  valve,  fl'g'd  st'd               C.I.  Exh.    from  IM 

100  lbs.  to  10  lbs.  Pttmp. 

26  1    1"  Globe  valve,  scr'd  ex.  h'vy..    Brass    Aux.  st.  to  heat-       60     1    3"  Gate  valve,  fl'g'd  st'd              Brass  Exh. 

ing  line  for'd.  board. 

27  7    154"  Globe  valve,  scr'd  ex.  h'vy.    Brass    Aux.   st.   to   flue       ^5  Suction   

blowers.  ^         .  . ,     . , 

66     2    2"  Gate  valve,  scr'd  st'd              Brass  Injector 

28  1    14"  Globe  valve,  scr'd  ex.  h'vy.    Brass    Aux.   st.   to  san. 

P"™P*                     67     1    7"  Gate  valve,  fl'g'd  st'd              C.I.  BalUwt  pump  wuo^ 

tion  cfiaancl 

29  11"  Globe  valve,  scr'd  ex.  h'vy..    Brass    Aux.  st  to  mates  plate. 

pump. 

68     1    254"  Angle  valve,  scr'd  st'd...    Brass  San.    P«np  M» 

30  6    2"  Angle  valve,  scr'd  ex.  h'vy. .    Brass    Aux.  st.  to  deck  ,^     .      ,        xt  „^  »  x 

eng's.  (Continued  on  Next  Page) 
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OXnBOAIU)  PROHLE  Am  BECK  ARRANGEMENT 


ARRANGEMENT  OF  MACHINERY  AND  PIPING 


9,860.NET  TONS  D.  W.  LAKE  BULK  FREIGHTER,  "NORWAY'' 

For  Arrangement  Plan 

See  Pages  400  and  401 

LIST  OF  VALVEsS  FOR  ONE  SHIP— Continued  LIST  OF  VALVES  FOR  ONE  SHIP— Continued 

Pc.  No.  of  Pc.  No.  of 

No.   Pes.            Name                    Mat*l      Remarks  No.   Pes.            Name  Matl  Remarks 

69  1    254"  Angle  valve,  scr'd  St  *d. . .    Brass    San.    pump    sue-  106     1    3"  Globe  valve,  flVd  ex.  h'vy. .      C.I.     Manifold  dis- 

tion  from  aft  charge  to  heater, 
peak  tank. 

10/     3    2"  Globe  valve,  scr'd  ex.  h'vy.    Brass    Manifold  dis- 

70  1    lYi"  Angle  valve,  scr'd  st'd...    Brass    Cooler  pump  sue-  charge  to  boilers. 

tion  from  sea. 

108     12"  Gate  valve,  scr'd  ex.  h'vy. .    Brass    Manifold  dis- 

71  1    2^"  Angle  valve,  scr'd  sfd...    Brass    Cooler  pump  sue-  charge  to  hose. 

peak  tink™  ^    2"  Gate  valve,  scr'd  ex.  h'vy . .    Brass    Injector  discharge 

to  manifold. 

72  1    4"  Angle  valve,  fl'g'd  st'd              C.I.     Feed    oump    sue-  110     1    3"  Gate  valve,  fl'g'd  ex.  h'vy . .      C.I.     Manifold  dividine 

tion  from  sea.  valve. 

73  1    A"  Angle  valve,  fl'g'd  st'd              C.I.     Feed    pump    sue-  ^      12"  Globe  valve,  scr'd  ex.  h'vy.      C.I.     Cooler  pump  dis- 

tion  from  hot  charge  to  cool- 
well,  ing  system. 

74  1    5"  Globe  valve,  fl'g'd  st'd              C.I.     Feed   and   cooler  ^    ^^'^  ^^""^^           ^^^^'^       *^'^y-    ^^^^^    Surface  blow  off. 

pump  suction  (at 

stool).  113     3    2"  Angle  valve,  fl'g'd  ex.  h'vy.      C.I.     Bottom  blow  off. 

75  1    4"  Globe  valve,  fl'g'd  st'd              C.I.     Injector  —  mate's  %    o**  a«»u  n         u   i      j  • 

*                                         fire    pump  Angle  valve,  scr  d  ex.  hvy.    Brass    Boiler  drain. 

suction  (at 

stool).  lis     9    1J4"  Angle  valve,  scr'd  medium    Brass    Hose  line  on  deck. 

76  1    4"  Globe  valve,  fl'g'd  st'd              C.I.     Fire    pump    sue-  116     13"  Globe  valve,  fl'g'd  ex.  h'vy.      C.I.     Fire    pump  dis- 

tion   from  sea.  charge    to  ash 

guns. 

77  1    4"  Globe  valve,  fl'g'd  sfd              C.I.     Fire    pump    sue-  ,  .... 

tion    from    hot  *17     2    2>4"  Gate  valve,  scr'd  st'd   Brass    Bottom  discharge 

well    (in    mani-  to  ash  guns  quick 

fold.)  opening  lever. 

78  1    4"  Globe  valve,  fl'g'd  st'd              C.I.    Fire    pump    sue-  ^    2"  Gate  valve,  scr'd  st'd   Brass    Top  discharge .  to 

tion  Irom  bilge  ash    guns  quick 

(in  manifold.)  opening  lever. 

,            ^,  .       ,          , .                   T      o  119     6    1 54"  Angle  valve,  scr'd  ex.  h'vy.     C.I.    Top   and  bottom 

79  1    254    Globe  valve,  fl'g'd  st'd...      C.I.     San.    pump    sue-  connection  for 

tion  (at  stool).  water  columns. 

80  1    254"  Check  valve,  scr'd  st'd...      C.I.     Deck    pump    sue-  120     3    2"  Combination  stop  &  ch'k  val.  Main  feed  at  boil- 

tion  from  sea.  ers. 

81  1    2J4"  Angle  valve,  scr'd  st'd...      C.I.     Mate's  pump  sue-  ^    ^"  Combination  stop  &  ch'k  val.  Auxiliary  feed  at 

tion  from  sea.  boilers. 

82  1    3"  Angle  valve,  scr'd  st'd              C.I.     Mate's  mimn  sue  ^^2      1    2"  Gate  valve,  scr'd  st'd   Brass  ^f'^'f'>^^^,l^^- 

tion  from  hot  ooara  aiscnargc. 
well. 

83  1    6"  Angle  valve,  fl'g'd  st'd   C.I.     Main   injector  to 

condenser.  INDEPENDENT  PUMPS 

84  1    6"  Globe  valve,  fl'g'd  st'd             C.I.     M  a  i  n     injector  Description  Size 

from    for  d  sea 

COCK.  1    Duplex  piston  ballast  pump   12"xl8"xl8" 

94  Discharge    j    gpecial  duplex  piston  mate's  pump   6"x4"x6" 

95  1    3"  Combination  valve                             Feed  jine  at  heat-  i    Special  duplex  piston  san.  pump   55/2"x4f4"x5" 

er  (inlet). 

96  1    3"  Globe  valve,  fl'g'd  ex.  h  vy.     C.I.     Feed  line  at  heat-  ^    Single  outside  plunger  feed  pump   12"x7"xl2" 

er  (outlet).  _  . 

1    Duplex  fire  pump   12"x6"xl0" 

97  2    3"  Gate  valve,  fl'g'd  ex.  h'vy..     C.I.     Feed    pump  dis- 

charge to  heater  2    Engines  for  ballast  system   7"x7"x6" 

at  pump. 

98  1    3"  Check  valve,  fl'g'd  ex.  h'vy.      C.I.     Feed    pump  dis- 

charge to  heater  DEPENDENT  PUMPS 
at  pump. 

99  1    3"  Gate  valve,  fl'g'd  ex.  h'vy..      C.I.     Feed    pump    dis-  *    Direct  connected  air  pump   34"xl4" 

charge  to  heater 

(mam   line).  ^    Direct  connected  bilge  pump   55^2 "xll" 

100  1    3"  Check  valve,  fl'g'd  ex.  h'vy.      C.I.     Manifold  dis-  1    Direct  connected  cooler  pump   3>i"xll" 

charge  to  heater. 

101  1    3"  Globe  valve,  fl'g'd  ex.  h'vy.      C.I.     Manifold  dis- 

charge  to  heater.  AUXILIARIES 

102  3    2"  Globe  valve,  scr'd  ex.  h'vy.    Brass                   ^^^^^^  1    Turning  engine  single   f-xb" 

103  2    3"  Globe  valve,  fl'g'd  ex.  h'vy.      C.I.     Fire    pump    dis-  1    Steering  engine   8"x8" 

charge  to  mani- 
fold. 2    10  K.  W.  generators   ey^^xS"  Eng. 

104  1    254"  Globe  valve,  fl'g'd  ex.  h'vy.     C.I.     ^j^^^^^*  ^^^J^g^  6    Deck  engines   8"xl0" 

105  1    2"  Gate  valve,  scr'd  ex.  h'vy. . .    Brass    Manifold  dis-  1    Windlass    12"xl2''  Eng. 

charge  to  cond. 

and  cool,  system.  1    Fan    6'x6"  Eng. 
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ARRANGEMENT  OF  UPPER  DECKS 
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PROFILE  AND  MAIN  DECK 


PROFILE  AND  SHELTER  DECK 


GENERAL  ARRANGEMENT  OF  DECKS 
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GENERAL  ARRANGEMENT  AND  CAPACITY  PLANS 


GENERAL  ARRANGEMENT  AND  CAPACITY  PLANS 


CAPACITY  DIAGRAM 
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DATA 

Length  B.  P  402'— (T 

Length  O.  A  416'— 0- 

Breadth   54'— O" 

Depth,  upper  deck  25' — 6* 

l>epth,  shelter  deck  33' — 9* 

Engine   26yi  ''x44''x74''— 54- 

Boflcrs  3-15'  0"  dia.xll'  0*  loiif 

Furnaces   9^4"  inside  dia. 

Heating  surface  8,118  sq.  ft. 

Propeller   17'  (T  dia.,  17'  6"  pitch 

Wireless   2  K.W.  Marconi 

Electric  operators  2-10  K.W. 

Refrig.  machinery   1-2  ton 

\N'incht<5. 

8-7"xlC",  l-7"xin"  extension  heads,  1-9^x10"  extension  heads 

CAPACITY  OF  PEAK  TANKS 

Freshwater  Salt  Water 

Location                                Cubic  Feet        Tons  Tons  Gallons 

rore  peak                                             3,775                105  108  28,241 

After  peak                                            2,187                  61  63  16,358 

Totals    5.962  166  171 

CAPACITY  OF  TANKS  IN  INNER  BOTTOM 

Fresh  Water  Salt  Water 

Cubic  Feet     Tons  Tons  Gallons 

Location 

No.  1  tank  bet.  bhds.  3 

and  10                           2,490    2,490                       72      72    18,626  18,626 

No.  2  tank  bet.  bhds.  10 

and  201-^                       7,707    7.696                     2J1    220    57,659  57,575 

No    3   tank   bet.  bhds. 

20?.l  and  25                 3,573    3,573     99     99                     26.724  26,724 

No.  4  tank  bet.  bhds.  25 

and  31                          4.225    4,225                     121    1.11    31,601  31,601 

No.  5  tank  bet.  bhds.  31 

and  36                          1,469    1.469                       42     42    10,985  10,985 

Well  bet.  bhds.  36  and 

38;^                                 244      244                         7       7      1.825  1.825 

Totals— One  side  19.708  19.697      99      99    463    46J  147.420  147.33(. 

Totals— Both  sides   ...       39,405  198  '^25  294.756  5.662 

Totals,  peak  and  I.  B. 

tanks    45.367  364         1,0%  339,355   

CAPACITY  OF  DEEP  TANKS 
Heights  in  Feet  Cubic  Feet       Gallons  Barrels 

Above  Inner  Bot.  Port  StVd   Port   St*b*d     Port  St'b*d 

1    985        938      7,369      7,012        176  167 

2    1.75?  1.657  13.104  12.396  312  296  50 

3    2.534  2,392  18.957  17,895  452  426  73 

4    3,313  3.124  24,783  23,369  591  557  95 

5    4.099  3,863  30.664  28.897  731  688  117 

6    4,879  4,603  36,4Q7  34.432  869  820  140 

7    5.668  5.344  42,398  39.971  l.OlO  952  162 

8    ^».46?  6.091  48,345  45.562  1,152  1.085  185 

9    7.270  6.866  54.382  51.350  1,295  1,223  207 

10    8.082     7.649    60.459    57.218      1,440      1,363  231 

11    8,929     8,493    66.797    63.536     1,591      1,513  255 

12    9,790     9.354    73.835    69,972      1,744     1,666  279 

13    10.645  10,208    79.655    76.363  1.896  1,819  304 

14    11.505  11,067    86,064    82.790  2.050  1,972  329 

15    12,362  11,924    92.476    89.201  2.202  2.124  353 

16    13,220  12,781    98.894    95  611  2.355  2.277  378 

17    14.080  15,641  105.328  102,043  2,508  2,430  402 

18    14,935  14.496  111.728  108.440  2.661  2.582  426 

19    15,795  15,355  118,1.56  114,867  2.814  2,735  451 

20    16,653  16.212  124.576  121.281  2,967  2,888  476 

21    17.503  17,062  130.934  127.639  3.118  3,040  500 

22    18,352  17.911  139,286  133,990  3,269  3.191  525 

Full    19,039  18,599  14.7.428  139.141  3.392  3.313  544 


753  753 
262  262 


2.832  2.830 


Tons 
Salt  Water 
Port  StVd 

29  27 
47 
68 
89 
110 
132 
153 
174 
196 
219 
243 
267 
292 
316 
341 
365 
390 
414 
439 
463 
488 
512 
531 


CARGO  CAPACITIES 

Grain 

Location  Co.  Ft. 

Hold  No.  1   75.166 

Hold  No.  2  131,426 

Deep  tank  (yorO   18.684 

Deep  tank  (starboard)   17.245 

Hold  No.  3   02,550 

Between  decks  over  No.  1  and  No.  2  hoM...  71.424 

Between  decks  over  machinery  space   14,660 

P.'  tween  decks  over  Xo.  3  hold   56.982 

Bridge  space    34,906 

Poop  spaco    7,380 

After  peak   

TotaN   520,423 

CAPACITY  OF  BUNKERS 
Location  Cubic  Feet 

Port  StVd 

Wing  hunkers.  Fr.  20  to  25.  upper  to  shelter  dk.  7..^^0  7,330 

Athwartship  hunker,  upper  deck  to  bridge  deck 

house-top      3.123 


Totals 


17.783 


Bales 
Cu.Ft. 

70.018 
125.397 
16,619 
15,825 
85.425 
68.230 
12,883 
55,065 
33,675 

6,929 

1.045 

491,111 

Tons 
At  43  Cubic  Feet 

Per  Ton 
Port  StVd 

171  171 
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9,500.TON  D.  W.  FREIGHTER 
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MIDSfflP  SECTION 


EQUIPHENT 

/IHCHORS 

/-  Sihwim  J»w*r-  ijdsfS«^  efStot:^     C^n  ^' 
hlfit^ Jhdict^ Sri^HT    j;*fi  T^Cwr^ (of^Ic'} 

mf^ffiom  St^t^  Cham  ii'm  Wr  €&?€wts(offlF*} 

w  m  F^rh^-fti  S'SM  mm 


^f^fSf'-O^S:  Upper  l>eck 


LONGITUDINAL  SECTION  THRU  BULKHEADS 


I  AT  TORWAHO  AND  AFTER  tNDS  OF  BRIDGE 
TRAKSV^SE  GtfTDEJ^  AT  ENDS  OF  HATCH  WW  SHOWN 

9,000.TON  D.  W.  FREIGHTER 
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Biloe  Kee/  m5i'fl49^ 
Bu%SpofWeMHffo 
Outsit  P/mtinff 


MIDSHIP  SECTION 


rK  a  c  D 

fijOumtlfhf.       tolO^JhttkJth:  ntX€*rf96k/fff  toza^^mkP^. 

Bvftsf^t^r      BuftsmtEnOs  BvltstrtEnth  Buffs  at  £nA 


Biflts  mtEntb  B^ffstrtM 
SECTION  THRU  D46INE  ROOM-SOUO  FLOOR  SHOWN 

9,000-TON  D.  W.  FREIGHTER 
410 


Qumffift  Buffs 
Birttsmt&H/s 
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MIDSHIP  SECTION 


8,800  TON  D.  W.  FREIGHTER 

For  Notes  See  Page  413. 

411 


MIDSHIP  SECTION 


8,800  TON  D.  W.  FREIGHTER 

For  Notes  See  Page  413. 
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7«500.TbN  D.  W.  CONCRETE  CARGO  VSSSkt 
Deugned  by  f.  B.  WebiUv 

PLATE  XV 


A' 


MIDSHIP  SECTION 


8,800.TON  D.  W.  FREIGHTER 

For  Midship  Sections 
See  Pages  411  and  412 


SCANTLINGS 

tcm: — To  be  fitted  in  two  length,  with  scarph  at 
upper  turn  of  fore  foot.  Upper  section  of  bar  iron 
or  mild  steel  1054"  x  234";  lower  section  of  cast  steel 
shaped  to  form. 

itcrn  Frame: — Will  be  of  cast  steel  in  two  sections  with 
scarphs  at  upper  part  of  rudder  post  and  lower  part 
of  propeller  post.  Propeller  post  lOy/'  x  8";  rudder 
post  9"  X  8". 

Barnes: — 10"  x  4"  x  4"  30JP  channels  beyond  inner  bot- 
tom to  Upper  Deck,  spaced  27"  apart,  from  Collision 
Bhd.  to  After  Peak  Bhd.  Alternate  main  frames  to  run 
up  to  Forcastle,  Bridge  and  Poop  decks.  Intermediate 
frame  in  Bridge,  6"  x  33^"  x  18.9f  angles;  and  in 
Forecastle  and  Poop  6"  x  3.'S''  x  18.9?  angles.  All 
intermediate  frames  bracketed  to  deck.  Beams  over, 
and  in  Forecastle,  also  bracketed  to  deck.  Frames  in 
Peaks  6"  x  3>4"  x  18.9$  angles,  spaced  24"  apart, 
all  to  run  to  Poop  or  Foc'sle  Decks.  Frames  to  be  cut 
in  \va\^  of  \V.  T.  Flats  and  efficiently  bracketed  to 
same  or  VV.  T.  stapling  worked  in  way  of  same. 
Frames  on  floors  on  double  bottom  3j/2"  x  Sy/'  x  9.8* 
angles  single.  From  3/5  length  forward  to  collision 
bulkhead  6"  x  6"  x  19.65  single.  Main  frames  in 
boiler  space  to  be  10"  x  4"  x  4"  x  20%  channels  in 
lieu  of  web  frames.  Bilge  frames,  SYz"  x  3^4"  x  9.8# 
angles. 

icv.  Frames: — On  every  floor  in  Double  Bottom  3"  x 
r  X  S.3t  in  Holds,  increased  to  3/2"  x  3>4"  x  9M 
in  Engine  Space  and  II. US'  in  Boiler  Space.  Double 
in  Engine  Space  on  every  frame  and  in  Boiler  Space  on 
alternated  frames.  On  every  frame  in  both  Peaks 
3^"  X  3^"  X  8.51  angles.  All  to  Upper  Deck,  on  alt. 
frames  to  Foc'sle  Deck.    Xone  to  Poop  Deck. 

Vcb  Frames:— 22"  x  16.6t  with  double  face  bars  3^^"  x 
3^^"  X  11.1  J,  fitted  (3)  in  Engine  Space  but  omitted 
in  Boiler  Space  where  main  channel  frames  have  been 
increased  in  lieu  of  same.  Web  frames  will  be  fitted 
in  forehold  in  connection  with  panting  beams  and 
stringers.  Webs  will  be  fitted  in  bridge  over  bulk- 
heads. 

If.  T.  Bulkhead  Frames: — In  accordance  with  approved 
bulkhead  plan. 

'loors: — On  every  frame  44"  x  I6.6t  for  ^  length, 
15.35  at  ends ;  20.4$  in  Engine  and  Boiler  Space. 
Floors  in  both  Peaks  on  every  fr^me  40".  W.  T.  floors 
to  have  stiffeners  3j<2"  x  3y2"  x  11.1$  angles  fitted 
between  longitudinals  as  shown. 

tenter  Vertical  Keel:— 44"  x  21.7$  for  length  to  16.6$ 
at  ends,  increased  to  24.2$  in  Boiler  Space.  Double 
angles  to  flat  plate  keel  4"  x  4"  x  17.1$  throughout. 
Double  angles  to  tank  top  plating  3>^"  x  3VS"  x  9.8$ 
to  11.1?  in  Boiler  Space. 

•K>ngitudinals : — One  each  side,  16.6$  for  ^  length, 
15.3$  at  ends  and  20.4$  in  Boiler  Space.  Half  depth 
longitudinals  15.3$  each  side,  in  uay  of  6"  x  6"  angle 
frames  forward.  Extra  full  depth  longitudinals  will 
be  fitted  in  way  of  euKiiK'  foundation  as  required. 

^ams:— 2nd  deck:— On  alternate  frames,  12"  x  3^" 
X  3^"  X  30.6$  channels,  except  in  way  of  cargo  hatches 
and  machinery  openings  where  they  will  be,  7"  x  SYz" 
X  33^"  X  20.1$  channels,  on  every  frame. 


SCANTLINGS— Continued 

Upper  Deck: — On  every  frame,  thru,  beams,  7"  x 
35^"  X  3^^"  X  18.9$  channels;  in  way  of  hatches 
7"  X  3^"  X  3y2"  X  18.9$  channels. 

Bridge  Deck:— On  every  frame,  7"  x  33^"  x  3>4"  x 
18.9$  channels. 

Forecastle  Deck:— On  every  frame,  7"  x  3j/2"  x 
3^"  X  18.9$  channels  with  support  equal  to  two  rows 
of  pillars. 

Poop  Deck:— On  alternate  frames  8"  x  3>^"  x  33^" 
X  22.6$  channels  with  support  equal  to  two  rows  of 
pillars,  hatch  end  beams  at  second  and  upper  decks  of 
same  scantling  as  regular  beams. 

Boat  Deck  Beams: — 4"  x  3"  x  9.8$  angles,  spaced 
27"  apart. 

Strong  Beams: — In  machinery  space  of  scantlings  as 
required  by  Lloyd's. 

W.  T.  Bulkheads: — Plating  to  be  of  required  thickness 
in  accordance  with  depth  of  bulkhead  stiffeners.  To 
be  required  size  for  30"  spacing  generally  and  fitted 
with  lugs  at  top  and  bottom.  Plan  of  all  W.  T.  bulk- 
heads to  be  submitted  to  Lloyd's  for  approval. 

Shaft  Tunnel  and  Recess: — Thickness  of  plating,  size 
and  spacing  of  stiffeners  to  be  to  Lloyd's  requirements. 

Shell  Plating: — At  stern  frame,  to  be  of  midship  section 
thickness.  These  strakes  next  to  fiat  plate  keel  to 
maintain  midship  thickness  to  collision  bulkhead. 
Distribution  of  thickness  of  plating,  also  position  of 
butts  to  be  Lloyd's  approval.  Doubling  plates  to  be 
fitted  at  ends  of  bridge  at  hawse  pipes  and  elsewhere 
as  required. 

Boss  Plating:— To  be  30.6$. 

Rudder: — Of  single  plate  type.  Forged  frame  with 
keyed  arm  opposite  each  gudgeon.  Rudder  stock  of 
wrought  steel  of  dia.  to  Lloyd's  approval  increased  at 
keyways.  Stock  to  be  connected  to  rudder  by  a  hori- 
zontal flange  coupling.  Stock  10j4"  dia.  Pintles,  4^4" 
dia. 

RIVETING 

All  butt  straps,  butt  laps,  seam  or  edge  laps  to  be  of  width 
as  required  and  all  riveting  throughout  to  be  in  ac- 
cordance with  Lloyd's  rules. 

Bridge  side  plating  to  be  carried  down  to  deck  at  ends 
and  doublings  fitted. 

Upper  deck  sheer  strake  and  stringer  to  be  doubled  or  in- 
creased in  thickness  at  ends  of  bridge. 

PRINCIPAL  DIMENSIONS 


Length  Overall    427'— 0" 

Length  B.  P   410'— 5  J^" 

Breadth  Molded    54'— 0" 

Depth  Molded  to  Uppei  DecK   29'— 9" 

Designed  Load  Draft    24'— 2" 

EQUIPMENT 

2 — Bower  Anchors,  stockless,  each   766St 

1— Stream  Anchor   •   27655 

1— Kedge  Anchor   11581 


270  Fathoms — stud  link  chain  cable. 
90  Fathoms — 3^4"  steel  wire  (stream). 
120  Fathoms — ^5"     steel  wire  tow  line. 
2 — Hawsers  each  90  Fathoms— 8"  Hemp  or  2^"  steel 
wire. 

2— Hawsers  each  90  Fathoms— 7"  Hemp  or  2^4"  steel 
wire. 
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CAPACITY  DIAGRAM 


Double  Bottom 

Double  Bottom  Tank  No.  1  Starb.  Salt  Water 
Double  Bottom  Tank  No.  1  Port.  Sail  Water. . 
Double  Bottom  Tank  No.  2  Starb.  Salt  Water.. 
Double  Bottom  Tank  No. 2  Port.  Salt  Water.. 
Double  Bottom  Tank  No.  3  Starb.  Salt  Water. . 
Double  Bottom  Tank  No.  3  Port.  Salt  Water.. 
Double  Bottom  Tank  No.  4  Starb 
Double  Bottom  Tank  No.  4  Port. 
Double  Bottom  Tank  No.  5  Starb. 
Double  Bottom  Tank  No.  5  Port. 
Double  Bottom  Tank  No.  6  Starb.  Salt  Water. 
Double  Bottom  Tank  No.  6  Port.  Salt  Water. 


Cu.Ft.  Tons 

.  2,800  80 

2,800  80 

3,707  106 

3,707  106 

3,951  113 

3.951  113 

Fresh  Water  3,448  96 

Freshwater.  3,448  96 

Salt  Water..  4,978  142 

Salt  Water..  4,978  142 

1.874  53 

1,874  53 


F.W. 


Total 


.41,516  1,180 


Peak  Tanks 


Fore  Peak   Salt  Water 

After  Peak   Salt  Water 

Fresh  Water 

Reserve  Feed  Double  Bottom  Tank  No.  4  Starb  

Reserve  Feed  Double  Bottom  Tank  No.  4  Port  

Potable  Water.  2  Tanks  Bridge  Tween  Deck  

Potable  Water,  1  Tank  Boat  Deck  

Coal  Dunkcrs 

Bunker  Tween  Deck  (Permanent  Bunker)  

Coal  Chutes  to  Boiler  Room  

Coaling  Chute  to  Bridge  Deck   


Cu.  Ft. 

4.769 
1,236 


Cargo  Capacities 


Compartment 

Hold  No.  1  

Hold  No.  2  


Tween  Deck  Hatches 
Tween  Decks  No.  1. 
Tween  Decks  No.  2. 
Tween  Decks  No.  3. 
Tween  Decks  No.  4. 


Bridge  Tween  Deck  Hatch 

Bridge  Tween  Deck  

Forecastle   

Total   


Stores 

Store  Room  No.  1 . 

Store  Room  No.  2. 

Store  Room  No.  3. 

Store  Room  No.  4. 

Store  Room  No.  5. 

Total   


Tons 
136 
35 


3,448 

96 

3,448 

96 

7,490  Gal. 

27.8 

541  Gal 

2. 

12,973 

288.3 

551 

12.2 

1,150 

25.5 

39,579 

879.5 

54,253 

1205.5 

Bale 

Grain 

to  inside 

to  skin 

of  ceiling 

of  ship 

Cu.Ft. 

Cu.  Ft. 

59,145 

65,757 

50,630 

55,280 

47.713 

52.164 

56,053 

61,982 

42,303 

47,851 

,  255,844 

283.034 

6,058 

28,464 

31,660 

23,140 

25,520 

22.822 

25,357 

30,760 

34,107 

29,638 

33,093 

134,824 

149,737 

400 

35,700 

39,579 

3,423 

3,878 

.  39,123 

43.857 

,  429,791 

476.628 

Cu.  Ft. 

  1,424 

  3.032 

  2.520 

  1.200 

  3.020 

  11,196 

8,700.TON  D.  W.  FREIGHTER 

See  Opposite  Page 
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GENERAL  ARRANGEMENT  AND  CAPACITY  PLANS 


PROFILE  LOWER  DECK  AND  HOLD 
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MAIN  AND  UPPER  DECK 


MIDSHIP  SECTION 


RIVETING 
Flat  Plate  Keel  Butts,  Etc. 

Flat  Plate  Keel  Butts- 
Single  Straps,  Treble  Riveted.    7s"  Rivs. 

Center  Girder  Butts — 

Overlapped,  Treble  Riveted,    ^i"  Rivs. 

Horizontal  Center  Line  Keelson — 

Overlapped,  Treble  Riveted.    }i"  Rivs, 

Second  Deck  Stringer  Butts — 

Overlapped.  Double  Riveted,    ^i"  Rivs. 

Second  Deck  Ties — 

Overlapped,  Double  Riveted,  Rivs. 

Upper  Deck  Stringer- 
Overlapped,  Quadruple  Riveted  to  Double  ai  Tjids. 
^4"  Rivs. 

Upper  Deck  Ties — 

Overlapi)ed,  Double  Riveted,    yi"  Rivs. 

Poop,  Bridge  and  Foc's'le  Deck  Stringers — 
(Overlapped,  Double  Riveted.    ^4"  Rivs. 

Side  Keelson  Ties — 

Overlapped,  Treble  Riveted,    fi"  Rivs. 

Bilge  Strake  Butis— 

Overlapped,    Treble    Riveted    to    Double    at  Knds. 
Rivs. 

Second  Deck  Strake  Butts — 

Overlapped,    Treble    Riveted    to    Double    at  Ends. 
Rivs. 


RIVETING— Continued 

Sheer  Strake  Butts — 

Overlapped,  Quadruple  Riveted  to  Treble  at  Ends. 
Rivs. 

VV.  T.  Bulkheads  Seams  and  Butts — 

Overlapped,  Single  Riveted.  }i"  Rivs,  Except  Seam 
on  Lowest  Strake,  Which  Is  Double  Riveted. 

Bunker  Casings  and  Deck  Houses  Seams  and  Butts — 
Overlapped,  Single  Riveted,    -^s"  and  H"  Dias. 

LUMBER  NOTES 
The  wood  keel,  stem,  garboard,  outside  planking  and 
deck  planking  to  be  yellow  pine  dense  merchantable,  as 
approved  and  adopted  by  the  Southern  Pine  Association. 

All  bolts  galvanized. 

Wood  keel  bolts.  V/2"  dia.  One  bolt  between  each  frame 
on  port  and  starboard  sides,  alternately. 

Cross  bolts  in  inner  garboard  strakes,  1"  dia.,  with  square 
treads  and  nuts  spaced  4''6"  apart.  Outside  planking  to 
be  edge  bolted  around  bilge,  with  bolts  dia.  All  planks 
to  be  double  fastened  with  ^"  bolts. 

Butts  rjf  outsid'i  planking  to  be  bolted  to  steel  straps,  10* 
X  19.l;f,  extending  from  frame  to  frame  and  rivited  to 
same. 

Deck  planking,  single  fastened,  with  bolts. 


-s'xj'/^'x/je* 


L 


1  CONNECTION  OF  SIDE  FRAME 
J  TO  DECK  STRINGER  WHERE 
^  THCRElSNKIOeaciCIUNt 


m  for¥tL  In^  mn^  AfftriX 


Afvery  oh 


SKETCH  SHOWING 
WEBsStEAROF  DECK 


GIRDER  CLEAR  OF  HATCHES 


chmntl  ssiHrfi  3ifitntts  W^rvrlfA 


^^^^ 


Off  KVtry  frsmt. 


3,500.TON  D.  W.  COMPOSITE  FREIGHTER 

See  Opposite  Page. 
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GENEBAL  ARRANGEMENT 


PLATE  XVI 
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MIDSHIP  SECTION 


PRINCIPAL  DIMENSIONS 

Length  B.  P   269'- 

Breadth  Mid   45'- 

Breadth  Over  Planking   45'- 

Depth  Mid.  to  Upper  Deck   24'- 

Draft  "d"  (American  Bureau  Rule)    20'- 

TONNAGE  FOR  EQUIPMENT 

Tonnage  Under  Upper  Deck 
269.08  X  45  x  24.25  x  .75 


100 

Superstructures 

121.5  X  45  x  7.5  x  .75 

150  ~ 

Superstructures  on  Top  of  Superstructures 
60  X  35  X  7.5  X  .75 


200 


■JfrJfxSS» 


4'x.>0'Sid€ 
^  *~  Planking 


Superstructures  on  Top  of  Superstructures 
/  \  X  7.5  X  .75 

U36  X  30.5)  -h  (9  X  23.5)  j  — 


Total. 


EQUIPMENT 

Two  Bower  Anchors,  Each  4,725  lbs.,  Stockless. 
One  Stream  Anchor,  1,855  lbs.,  Stockless 
One  Kedge  Anchor,  735  lbs.,  Stockless 
240  Fms.  1%"  Stud  Link  Chain  Cable 
75  Fms.  \%"  Stream  Chain,  or  4"  Circ.  Steel  Wire 
105  Fms.  12"  Circ.  Hemp  Towline  or  4"  Circ.  Steel  wire 
Two  7  Inch  Circ.  Hemp  Hawsers,  90  Fms.  Each 
Two  6  Inch  Circ.  Hemp  Warps,  90  Fms.  Each 

PARTICULARS  FOR  FREEBOARD 

Sheer  at  Stem    5' — ^Yz* 

Sheer  at  %  Length  from  Stem  2'—!^'' 

Sheer  at      Length  from  Stem   N 

Sheer  Becomes  Nil  94' — 6"  from  Stem  

Sheer  at  Sternpost    3' — xy^ 

Sheer  at  y%  Length  from  Sternpost   T 

Sheer  at  ^  Length  from  Sternpost   Nil 

Sheer  Becomes  Nil  85' — 6"  from  Sternpost  

Length  of  Forecastle   34' — 6" 

Length  of  Bridge   69' — 0" 

Length  of  Poop  21'— 0" 


SECTION  IN  WAY  OF  BOILER  ROOM 

3,50a.TON  D.  W.  COMPOSITE  FREIGHTER 
See  Opposite  Page. 

419 


MIDSHIP  SECTION 


12,000-TON  D.  W.  TANKER 

For  Plan  of  Midship  Section 
See  Opposite  Page 


RIVETING 


Dia. 
of 
Rivet 


Transverse 

All  rivets  below  upper  deck  (except  wing 
oil  space)   Is" 

All  rivets  above  upper  deck  and  in  wing 
oil  space   H" 

Clip  angles  to  transverse.  Dia.  as 

Above 

Face  angles  to  transverse  Dia.  as 

Above 

Butts  on  trans,  plating  Dia.  as 

Above 

O.  T.  Bhds. 

Seams  and  bulls  of  plating  Ji" 

Boundary  angles   Ji" 

Horizontal  stiffs.  9-10-11-12  

Other  horizontal  stiffs  ^A" 

Face  angles  to  vertical  stiffs  

Vertical  stiffs,  to  bhds  

Boundary  angles  to  stiffs  %" 

Centerline  Bhd. 

O.  T.  throughout  seams  and  butts  

Boundary  angles  grans,  and  centerline  bhds.^" 
Trans,  frames  to  centerline  bhd  

£x.  Tr.  Bhd. 

O.  T.  throughout  butts  of  plating  ^4" 

Boundary  angles   Staggered.^" 

Trans,  bhd.  angles   

Web  stiffener  clip  (both  legs)  

Longitudinals   }i" 

Floors 

Boundary  and  clip  angles  to  W.  T.  floors.^" 
Boundary  and  clip  angles  to  O.  T.  floors. 
Vertical  angles  connecting  floors  to  side 
girders   

Inner  Bottom 

Seams  and  butt  laps   

Boundary  angles  to  O.  T.  bhds  %" 

Boundary  angles  to  shell  O.  T  

Boundary  angles  to  shell  W.  T  

N.  W.  T.  floors  to  I.  B  

W.  T.  floors  to  I.  B  Ji" 

O.  T.  floors  to  I.  B  

Inner  bottom  \V.  T.  in  boiler  rm.  O.  T. 
elsewhere   

Lower  Dk. 

O.  T.  Fr.  8  to  42  W.  T.  elsewhere  

Seams  and  butt  pltg.  O.  T  H" 

Seams  of  pltg.  W.  T  V4" 

Butts  of  pltg.  W.  T  V4" 

Boundary  angles  O.  T.  and  W.  T  

Boundary  angles  and  longitudinals  N.  W.  T.^" 

Connection  to  trans  }i" 

Butts  of  22  lbs.  plating  ^" 

Upper  Dk. 

O.  T.  8  to  42  W.  T.  elsewhere  

O.  T.  butts  of  22  lbs.  plating  7^" 

O.  T.  butts  of  22  lbs.  plating  to  18  Ibs....^" 

Other  O.  T.  butts  and  seams  

W.  T.  seams  of  plating  


Max. 

Sp. 
Dias. 


5 
5 
6 
6 
4 
4 


3V, 

5 

5 


3/. 

5 

5 

5 

6 


5 


4 
5 

5 

4/2 
5 

4^ 

4/2 


31/2 

4/2 

4 

5 

6 

5 

3^ 


3/2 

3/2 

3/2 

4^2 


RIVETING— Continued 

Dia. 

Mas. 

of 

Sp. 

Upper  Dk. — Continued 

Rivet 

Diaa. 

4 

Stringer  angle  to  deck  

454 

5 

5 

6 

Centerline  bhd.  angle  to  deck  

5 

Shelter  Dk. 

W.  T.  throughout   

Boundary  angles   3/5  length  ends 

Connection  to  trans  3/5  length  ends 

Seams  of  deck  plating 


Longitudinals  to  deck 


.  .3/5  length  ends  ] 

.  .3/5  length  ends 

Q.  R.  butt  laps  and  T.  R.  B.  L  1" 

Stringer  angle  to  32  lbs.  plating  1" 

Stringer  angle  to  other  plating  


5 

5 

454 

6 
4 

4J4 
4^ 


Shell 


Lower  deck  str.  angle  to  shell   5 

I'pper  deck  str.  angle  to  shell  1"  5 

Centerline  bhd.  angles  to  keel  lH"  5 

Bilge  keel  to  shell   ^"  5 

CLASSIFICATION  &  LLOYD'S  NUMERALS 

To  class  4-lOOAl  at  Lloyd's. 
Longitudinal  framing.   To  carry  oil  in  bulk. 
Also  to  American  Bureau. 

Transverse  No  94.50 

Longitudinal  No  44273 

Kquipment   No  47421 

PRINCIPAL  DIMENSIONS 

Length  over  all   485'-<r 

Length  between  perps.  (Lloyd's)   46&'-6'' 

Beam  molded    62^-6" 

Depth  to  shelter  deck  molded    39^-6" 

Depth  to  upper  deck  molded   32'4f 

Depth  to  lower  deck  molded   24'-6*' 

ANCHOR  CHAINS  AND  LINES 

1— Bower  stockless   10,010  lbs. 

1— Bower  stockless   9,100  lbs. 

1—  Bower  stockless    7,784  lbs. 

Stream   Ex.  Stock  2.6X2 

Kedge   Ex.  Stock  1,232 

300  fathoms  2Ja"  stud,  link  chain 

120  fathoms  Syi"  Circ.  steel  wire-stream 
130  fathoms  6"  circ.  steel  wire-towline 

2 —  100  fathoms  8"  manila  hawsers 
2 — 100  fathoms  8"  manila  warps 
Stem  11  "x3" 

Propeller  post  irx9'',  pintles  6^"  dia. 
Rudder  post  9"x9>y' 
Rudder  plate  1.16" 

Rudder  head  13.5"  dia.    Speed  11  knots. 

Frame  spacing  24"  in  peaks,  28"  under  engines. 

Transverse  frames  9^-4"  in  oil  spaces. 

Framing  in  peak  8"x3j^"— 212  lbs.  B.  A.  web  pL  20.4  lbs. 
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MIDSHIP  SECTION 
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SECTION  THRU  ENGINE  ROOM 


t 


12,000-TON  D.  W.  TANKER 
Builders,  Bethlehem  Shipbuilding  Corp. 
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OUTBOARD  PROFILE  AND  ARRANGEMENT  OF  DECK  HOUSES 
12,000^TON  D.  W.  TAHEEII 


PLATE  XVH 
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ARRANGEMENT  OF  UPPER  AND  SHELTER  DECK 
12,000.TON  D.  W.  TANKER 
Builders,  Bethlehem  Shipbuilding  Corp. 


i 
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PLATE  XVni 


MIDSHIP  SECTION 
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ARRANGEMENT  OF  MACHINERY 


4J_  -.1 


ELEVATION 

'  ookinq  Oulboord 


10,000-TON  D.  W.  STANDARD  TANKER 
Sun  Shipbuilding  Co^  Chetter*  Pa. 
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TRANSVERSE  SECTIONS 


SttTlON  ^*^ftU  feWiSmE  ROOM  1 


5£a»Qfti  .THiiy  ^^MR  flW* 


7,500.TON  D.  W.  CONCRETE  TANKER 
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NOTES         ^  i  «  ^ 
Hull  of  Concrete  Inclmiirkj  Bridae  A  Facie  Decks 
andBul^rks.  mier  Deck  House  Jndae  Hoi^e  U^r 
BndqeandFlyina  Bridge  Peck  to  be  Wood,  focfe  House 
A  Bndqe  House  Bulktieads,  Concrefe  /nferiorfbrtt- 


Oil  j0/7/t 


AN 


PLATE  XIX 


TRANSVERSE  SECTIONS 


(Abore  Second  Peck  Section  j/totyn  Aff  at  Frame  N'4l) 

7^00.TON  D.  W.  CONCRETE  TANKER 
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ARRANGEMENT  OF  UPPER  DECKS 


PROFILE,  MAIN  DECK  AND  HOLD 


MIDSHIP  SECTION 


SAr  Angh 
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l*Ri¥i-6Crs  in  Stnngtr  ond  S/rake  ahrfosf  /h/ehes. 


%    Sir^r  Fit  i'fOFiL^ 


'^1  ..--i;'.,>™i*"*' 


J 


^^S^  Wr**emi 


%  ■ 

^  iwapkk  n<trs  of 


J-  - 




Tr9b  Ri9  Sttmi  &^ 

as  pfr  Rv.'f  J^'S^jp^ 


DETAIL  or  COMM.  Of  FACE  B«l 


Centra!  Note 
f^iVS  4'G'j  ^  9^  f^i  «rf  S¥pperfi 

SUPPOftTS  TO  GmoERl 

TWQciiMii^  EACH  ^Wma 


tr^  fff  (L.  rJtvtJ  mi4  mire  ttt   ikrt  M 


'  jf  m      im*§r.  tm^  J^Kt  ai^^rHH  msi 


Infer  Trans.  Fkor  h  be  same  ScanfAngs  as  Mnn  Tranx 


O  © 


11,500.TON  D.  W.  ORE  CARRIER 
Builders,  Bethlehem  Shipbuilding  Corp. 
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PROFILE  AND  DECK  ARRANGEMENT 


MroSHIP  SECTION 


DETAIL  or  PECK  PLATING 
BETWEEN  HATCHES 
6^6 


t 

B 


HATCH 

^  J  60'jr6x  /99  '^{47Sju  


s  of  Hatches  to  fake 


2  Compfefe  Rows  of  i'fiiVj  4f 
Cfrj  fo  Tkohs 


rfffys  -S'Crj  Pb/ZfcZxfoPeck 


^ '       Sfrapj  |\  ^    ^     Brochefj  across  Ends  of  M 

 -  r^-^^^'^-lL__h!inge5  and  stiffen  3af..^  ^     ,     ^  .. 

^  —  -i^^  __  .C/raer  ConhryuouJ 


I 


DETAIL  OF  DEEP  THROUGH  BEAMS  A 
AT  HATCH  ENDS 


abcuf  c4"Lcn(f 


31 


flpn^e  Slot  fed 
Brk.f 
Girder 

PLAN  OF  CONNECTION  OF  GIRDER  TO  TRANS 


---f/'-O"-'  -  - 
y3e0Ke\l99''{.475^)ui 

"  '  ""JT Jrr  z:  r  j:  r  z  iMSf' 

Butf^ 


ILi  


Coped  ■  ■~-  32  A  3fjc  Chp5ingle 

ELEVATION  OF  HATCH  SIDE  "LOOKING  OUTBOARD 


3  "r/ange 


K   


24' 


Pefail  of  Conn.  C 
Detai!  of  Conn  'B 


DETAIL  OF  BRACKETS  BETWEEN  DEEP  THROUGH  BtAMb 


Equipment 
Bovver  Ancf)or  Stock  less 


Stream  Anchor  fx .  5  tock 


To  C/JJS  Lloyds  ^  100  -A  -/ 
Longitudinal  System 

Lloyd 5  Numeral 
Irons  9400 
Lonq  l  42300 
L^/d  1216 
Equipment  N"^.  43270 

Principal  Dimensions  ^ 
1.  ength  Over  All  466 '■  Oi 

L engttj  bet  Perp  j  450 '■  0- 

Beam  /4oa/ded  57' -0" 

Depth  Moulded  37  -0" 

11,500.TON  D.  W.  ORE  CARRIER 
Builders,  Betblehem  Shipbuilding  Corp. 
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2  at  9415 
I  at  7980 
I  at  2716 

Kedge Anchor   •  I  at  1 148 

300  Fathoms  of  2  y/6  Stud  Link  Cable 
90        ■■        -  5\Cir  Steel  Wire -Stream 
130        '         -  5V  -  ••    -  Tow  Line 

2  90      -         •  8''  '    t^anila Hawser 
2-90      "         -<«''•       .  Warps 


SECTION  THRU  ENGINE  ROOM 


Margin  Jli'i  Si's/? 


colored  mtti  canyas} 


Ffafe 

25'- ■ 


'  ipacedJS'apt      3''a3'x  3S\  ^ ,  ^  PkitinqJS' 


Sold  Wood  Block.  Mted 

yl0'x3.37S'j(S375x375'C 
BRIDGE  , 


3iM 31x38    pgcK  V 


I  \^3'SR  \ 


£'x3(x.3eC 
3'x3'x3e' 

-3'3r-X, 


6'x6'x.44'Clip.3^  


'''6'x3i^x  38'L  spaced 3€'apart 
'Skt  I!u(/Sx30'' 


Curtain  Plate .  25  ' 


y  Pkifinf  .25'run  m  yerficaf 
't  strokes  ivittj  seams  on  " 
stiffeners 


5'x5ji44'C/ip.sf/ 


Stiffeners  3^x3^x36' 
>   spaced  36" apart 


From  free/  to  heel  of  dk  angle 


t3'5ff 
--SS-- 

Ife  ■■   '  i~i 


'  S'xli,  Solid H  Pound 


6x3j[x3d' 


€  '46'x  44  Clip  sgl     6 'xS^'x  3S' 


-5-6'  — 


Frcir^  fj  heel  of  dk  jn^/c 


A  W-3'SP 


6'<6  X  44  Clip,  sgi 

6''i3l>'ji35'ji34'r 


5-6 


From  <f  to  heel  of  dK 


:Platirg. 


^"^'^  I  I       .  i 


Beam  IZ'x345'x345'x.45'Cdt>t 
on  or  about  Frame  61  on// 


^Bkt  at  strong  t>eam  36x36 


o„  o 


o 


o 


01  o 


SECTION  THRU  ENGINE  ROOM 

LOOKING  AFT 

7^00-TON  D.  W.  BULK  FREIGHTER  FOR  COAL  OR  SULPHUR 
Designed  by  George  Simpson,  New  York  City 
Builders,  Newburgh  Shipyards,  Inc^  Newburgh,  N.  Y. 
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QUTBOARD  PROFILE 

Designed  by  Geor^ie  Simpsoii,  New  York  City 


Buildets,  K«wbw|!Ji  Sbipfax«dB,  Inc.,  Newburg|i|  N.  Y* 


I 
I 


I 

I 


■J 

/ 


PLATE  XXI 


SECTION  THRU  AFTER  HOLD  AND  INTERMEDIATE  BRACKET  FLOORS 


^MrjtitS'T  Bar 


LOOKING  AFT 


Ffaf  be^ireen  hatches  Itt^t 


Frame  Bkh  in/  \ 

5haffTunnd.44'^  ^ 
fcrliL§ 

Aft&idmthll\ 
/frrefjineochUy 


SECTION  THRU  AFT  HOLD 
LOOKING  AFT 

7,300.TON  D.  W.  BULK  FREIGHTER  FOR  COAL  OR  SULPHUR 
Designed  by  George  Simpson,  New  York  City 
Builders,  Newburgh  Shipyards  Inc^  Newborgh,  N.  Y. 
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MIDSHIP  SECTION 


Two  Mcccss  Hol€,s 


^  Rli/^M  Buff  Straps  ii*^m^5^ff^ 




Zif-Zag^  jSingi^    '^'^9^^.  |S/n^/e    2l^'Za^ /  ^'^^^  ^^W^ ^/\!N/  J. 


7 


Strikes  BdC?5^ta  Comston  3hd 
f^dtfced  fbr^  dAfff^  20€^s^  Pf^rffng  2df^^ 

6*0- 


Spaces^  J^j*4r!r5**£^- 


Floors  on  Every  Frc 


ry  Frame  in  Eno  Jfm,  Spocec/  < 
'it  io/S^,  ZOftihES-B  Rooms. 


2  m^'x^iumhrnzo^ 


8r  Holds  Hit 
Principal  Dimensions 

Length  B.  P  360'-(r 

Breadth  Molded  49'-(r 

Depth  Molded   SO'-O" 


'mE^. 

\m,  Spocec/  qs  per  Profile  in  BoiferRoom 


Equipment 

2  Bower  Anchors  (Stockless)  ... 

1  Bower  Anchor  (Stockless)   

1  Stream  Anchor   

1  Kedge  Anchor 


.65001  Ead 
.40001 
.12001 
.  875S 


y2  Beam  =  24.5 
Depth  =  31.0 
y.  Girth  =  52.0 
1st  Numeral  107.5 


1st  Xumeral  107.5 
X  Rule  Lenj^th  353.0 
2iid  Xumeral  =1  37947.5 
L/B  =  7.20  L/D  =  11.39 


240  Fathoms  2"^"  Dia.  Stud  Link  Chain  Cable. 
90  Fathoms  AVi"  Cir.  Steel  Wire  Stream  Line. 
100  Fathoms  4"  Cir.  Steel  Wire  Towline. 
Two— 90  Fathoms  Each  7"  Cir.  Manilla  Hawsers. 
Two— 90  Fathoms  Each  7"  Cir.  Manilla  Warps. 


M22.TON  D.  W.  COLLIER 
New  York  Shipbuilding  Corp.,  Camden,  N.  J. 
See  Opposite  Page. 
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GENERAL  ARRANGEMENT  PLAN,  6,422.TON  D.  W.  COLLIER 
New  York  Shipbuilding  G>rp.,  Camden,  N.  J. 


MIDSHIP  SECTION  AND  SECTION  THRU  BULKHEAD 


GENERAL  NOTES 

Stem:  11"  x  3"  W.  I.  Bar  C.  S.  Heel. 

Stem  Frame:  C.  S.  Propeller  Post  13^"  x  7^4"  below 

Boss,  12"  X  8"  above  Boss,  Rudder  Post  9"  x  7^". 
Rudder  Stock:  10"  dia. 

Frames:  12"  x  30.2t  channels.  Spacing  to  be  26"  from 
frame  No.  15  to  stern.  Forward  of  frame  No.  IS, 
spacing  to  be  21"  to  stem.  In  Peaks  6"  x  3^^"  x 
\\.7t  frames,  3"  x  3J^"  x  7.9t  reverse  frames, 
alternate  to  Foc's'le  Deck  forward.  All  to  Main 
Deck  Aft. 

Poop  and  Forecastle  Frames:  6"  x  3J^"  x  11.7^  angles. 

Bridge  Frames:  7"  x  3}^"  x  \6.5t  channels. 

Cant  Frames:  6"  x  3}/^"  x  11.7^  angles.    Reverse  frames 

3y2"  X  3"  X  7.91 
Forecastle  Side  Plating  16^:  Beams  every  frame  6"  x 

35^"  X  3J^"  X  15«  channels.  Brackets  15"  x  15"  x  17«, 

Stringer  40"  x  15f,  Plating  12j4f,  Stringer  angle 

3^"  X  3^"  X  8.51 
Bridge  Side  Plating  16^:  Beams  every  frame  6"  x  3J4"  x 

3J^"  X  m  Channels.    Brackets  15"  x  15"  x  17«, 

Stringer  38"  x  17f,  Ties  15^  Stringer  angle  3j4"  x 

3J^"  X  8.51 

Poop  Side  Plating  ISt:  Beams  every  frame  over  bunk- 
ers 6"  X  31/2"  X  15«  Channels.  Brackets  15"  x  16"  x 
171  Beams  over  quarters  7"  x  3j4"  x  18.6^  channels 
on  alternating  frames.  Brackets  17"  x  17"  x  171 
Stringer  36"  x  151  Plating  12^1  Ties  16"  x  12j41 
Stringer  angle  3j4"  x  3J^"  x  8.51 

Main  Deck  Beams:  10"  x  2\.St  channels  on  alternate 
frames  abreast  trunk,  7"  x  3J^"  x  18.6J(  channels 
every  frame  at  ends.  Brackets  30"  x  42"  x  20$  for 
10"  Beams,  21"  x  36"  x  ISi  for  7"  Beams.  Stringer 
plating  at  ends  45"  x  171- Plating  141 

Gallery  Deck  Beams:  On  every  frame  6"  x  3J4"  x  ISf 
channels.  Brackets  24"  x  30"  x  151  Stringer  40^  x 
171  Plating  101 

Fore  Peak  Flat  Beams:  On  every  frame  7"  x  3j4"  x 
18.6^  channels.  Brackets  24"  x  24"  x  171  Stringer 
36"  x  151  Plating  12j41  Stringer  angle  3^"  x  3J4"  x 
8.51 

Panting  Stringers,  Beams:  Spaced  5'-3",  10"  x  3J^"  x 
21.5jf  channels.  No  brackets.  Stringer  24"  x  151 
Angle  to  frames  3"  x  3"  x  8.31 

Shell  Clips:  3^"  x  3J4"  x  8.51  Face  angle  6"  x  3^"  x 
11.71 

Bulkheads:  Plating  16$  to  131  Webs  at  trunk  sides  as 
per  detail.  Other  vertical  stiffeners  10"  x  2\M 
channels  spaced  28".  Stringer  at  bulkhead  No.  130, 
15'-6"  above  double  bottom  plating,  24"  x  151 

Fore  Peak:  \7t  to  14^;  stiffeners  12"  x  30.25  channel 
spaced  24". 

Deep  Tank:  Plating  171  Stiffeners  12"  x  30.2$  chan- 
nels spaced  21".  Web  plates  30"  to  18"  x  171  with 
6"  X  31/2"  X  13.5jt  face  angle  in  line  with  trunk  side, 
bracketed  top  and  bottom.  Horizontal  stiffeners 
depth  of  bulkhead  above  inner  bottom  of  17^ 
plating,  face  angle  6"  x  3^"  x  13.5$.  Diamond  plat- 
ing 24"  X  24"  X  171  connected  to  face  angle  on  web. 
Seams  and  butts  of  tank  bulkheads  double  riveted. 
Center  line  bulkhead  in  deep  tank,  plating  171 
stiffeners  horizontal  lower  half.  7"  x  3V$"  x  16.5$ 
channels,  upper  half  6"  x  35^"  x  15^  channels 
spaced  24".  Brackets  at  each  end  24".  connected  to 
vertical  stiffeners  on  transverse  bulkheads. 

After  Peak  Bulkhead:  Stiffeners  10"  x  3^^"  x  21.8« 
channel  at  center  line;  6"  x  3^"  x  15$  channels  at 
sides,  spaced  24",  plating  16»  to  131  S0$  double 
plating  at  stern  tube. 

Coal  Bunker  Bulkheads:  Plating  121  Bounding  bar  to 
Inner  Bottom  3^"  x  3"  x  9.11  To  Transverse 
Bulkheads  3"  x  3"  x  7.21  Stiffeners  5"  x  3"  x  S.2$ 
spaced  26".    Tics  to  frames  3"  x  3"  x  7.21 

Screen  Bulkhead:  Plating  1515  and  7^1  Bounding  bar 
to  Inner  Bottom  3^"  x  3"  x  11.11  To  bunker  bulk- 
head 3"  x  3"  x  7.2$.  Stiffeners  3"  x  2j4"  x  4.51 
spaced  30". 

Swash  Plates:  in  Peaks  151  stiffeners  6"  x  3^"  x  15$ 

chailnels,  spaced  5'  3". 
Swash  Plates:  in  Deep  Tank  171 

Chain  Locker:  4'  0"  hicrh.  plating  141  stiffeners  6"  3^4" 
x  15^  channels,  spaced  21". 

6,422.TON  D. 


Trunk  To^  j 


SECTION  THRO  ShbS 
GENERAL  NOTES— Continued 
Boiler  Casings:  Coamings  \6$,   Plating  121  Bounding 
bar  3"  X  3"  X  7.21   Stiffeners  4"  x  3"  x  8.51  spaced 
26". 

Engine  Casings:  Coamings,  lower  161  upper  101  plat- 
ing 81  bounding  bar  3"  x  3"  x  7.21  stiffeners  4"  x 

3"  x  8.51  spaced  26". 
Bulkhead  at  End  of  Foc'sle:  Plating  141  bounding  bar 

3^"  X  3"  X  9.11  stiffeners  6"  x  3^"  x  \\.7$  spaced 

24". 

Bulkhead  at  Forward  End  of  Bridge:  Plating  15^1 
bounding  bar  3^4"  x  3J^"  x  8.51  stiffeners  7"  x  3^" 
X  \6.5$  channels,  spaced  28",  brackets  15"  x  15"  x 
\5$  top  and  bottom. 


Bulkhead  at  Aft  End  of  Bridge:  Plating  12^1  bounding 
bar  3^"  x  3J4"  x  8.51  stiffeners  6"  x  3"J^  x  11.71 
spaced  28". 

Bulkhead  at  Forward  End  of  Poop:  Plating  15Jt.  bound- 
ing bar  3J4"  x  3j^"  x  8.51  stiffeners  7"  x  3^"  x 
\6,5$  channels,  spaced  28",  brackets  19"  x  19"  x  \5$ 
top. 

Bridge  Deck  House:  Coamings  101^,  plating  \0$  except 
aft  end  81  bounding  bar  3"  x  3"  x  7.21 

Poop  Deck  House:  Coamings  101  plating  8$  except 
forward  end  121  bounding  bar  3"  x  3"  x  7.21  Stif- 
feners 4"  X  3"  X  7.21  stringers  and  ties  101  Beams 
4"  X  3"  X  7.2$. 

Bulkheads:  Plating  8Jf  Bounding  Bar,  bottom  6"  x  354" 
X  11.71  top  3"  X  3"  X  7.21  Corner  Angles  2^" 
X  2^"  X  4.11  Stiffeners  3"  x  2^"  x  5.61  spaced 
26"  to  30". 


W.  COLLIER 
New  York  Shipbuilding  Corp^  Camden,  N.  J. 
See  Oppotite  Page. 
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TYPICAL  SECTIONS 
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TYPICAL  SECTIONS 


MIDSHIP  SECTION 


yo  .#  •«>  85  9Q  as. 


CAPACITY  PLAN,  WOODEN  MOTOR  SHIP 
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ARRANGEMENT  OF  MACHINERY,  DIESEL  INSTALLATION 
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ARRANGEMENT  OF  MACHINERY,  DIESEL  INSTALLATION 
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ARRANGEMENT  OF  MACHINERY,  DIESEL  INSTALLATION 


Lookmf  Aft 


Note 

J*  rvT  tackle  d  hooks  to  be  proYided  in 

tf^qine  room  for  lifting  engine  parts. 
Ejfhaust  gas  pipes  to  be  proper  1/  I  paged 

^  insukrted  in  way  of  wood  worhm'tfi  asbestos. 
Bjthavat  gas  pipes » steam  6.  exhaust  steam 

Pfpes  black  iron.- 
Fu^  sil  suction  kerosene  d  lubricating 

erf  pipes  galvanized  iron 
^*  fuel  oil  I  kerosene  pipe^:  copper 
Sea  ti^'on  i  circulating  water  pi p»:  brass 
iSf  A#  on  fuel  oil,  kerosene  I  lubricating  oil 
fi^fS  to  hare  iron  bodies  &  brass  fittings. 


WOODEN  MOTOR  SHIP 
Designed  by  Cox  &  Stevens,  New  York  City 
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OUTBOARD  PROHLE 
AUXILIARY  FIVE  MASTED  SCHOONER 
Designed  by  Cox  and  Stevens,  New  York  Qty 


PLATE  XXIV 


I 


1 


f 


1  I 


I 


i 

I 
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MroSHIP  SECTION,  AUXILIARY  FIVE  MASTED  SCHOONER 
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MIDSHIP  SECTION 


4 


AUXILIARY  FIVE  MASTED  SCHOONER 

For  Plan  of  Midship  Section 
See  Page  445 

SCANTLINGS                                               PRINCIPAL  DIMENSIONS— Continued 
Stem:  518"  M26"  butt  fir,  in  one  piece.  Beam  extreme    45'- 

A  ^^^r.„  t       /.    .  .  Depth  of  hold   22'- 

Apron:  520"  M30"  butt  fir,  m  one  piece. 

Depth  molded   ,  24^- 

False  Stem:  Iron  bark  M8"  face  to  match  stem.  Draft  loaded  23'— tf'l 

Knightheads:  SAV  x  M  30"  to  forecastle  head.  Freeboard  amidships  top  of  main  deck   4^ 

Hawse  Timbers:  4  tiers,  14"  timber  parallel  to  stem. 

FASTENINGS 

Dea^woods:    20"  thick  fitted  diagonally  molded  to 

house  cants  and  ceiling.  Garboard  to  frame  4-1"  x  24"  gal.  drift  bolts 

2nd  and  3rd  garboard  2-1"  x  24"  galv.  drift. 
Pointers  and  Hooks:  Pointers  14"  thick  M  12  at  heel  j  o 

and  2  treenails. 

and  10"  at  top  end,  kneed  with  12"  knees,  breast 

hook  knees  14"  thick.  r     i    i  •       o       i  j 

Remamder  of  planking  2  spikes  or  orilt 

Stem  Post:  Butt  Fir  in  one  piece  M  32"  S  36"  at  top,  ^i"  ^        and  2  treenails;  planking  ov^  10*^ 

18"  at  bottom.  ^  treenails. 

Rudder  Stock:  22"  iron  bark  not  less  than  30'  long,  Treenails  hardwood  or  locust  not" less  tbm  ^ 

shaped  into  rudder  in  one  piece.  thru  and  be  wedged  on  inside  of  ceilings 

Transom:  Main  transom  timber  18"  x  18",  upper  timber 

10"  X  10"  ceiling  to  be  edge  bolted  in  every  strakc^ 

bolts  alternating  every  other  frame  spactE* 
Tie  Rods:  Six  of  2"  dia.  to  be  located  between  main  be  H"  for  8"  ceiling,  1"  for  ceiling  8"  to  11* 

deck  beam  set  upon  ^"  steel  plate.  li^"  for  U"  ceiling  and  over.   Length  not  les 

2  strake  width  and  4"  additional.  Drift 
Bow  Ports:  Located  just  above  load  water  line,  clear  .  t  t 

frames  same  dia.  as  corresponding  edge  bolts;  toB 
opening  28"  x  28",  12"  sill  timbers  and  breast  hooks  u  u  i 

^       *  thru  floors  ceiling  20  long;  bolts  thru  biigc 

top  and  bottom.  ceiling  to  extend  within  1"  of  finish  saff 

Hatches:  Four.    Two— 14'  x  14',  one— 14'  x  16',  one—  ir^mc.    Two  bolts  per  strake  to  each 

10'  X  12'.  frames. 

Masts:  Foremast  26"  dia.    Others  25"  dia.  spike  heads  where  exposed  to  thf^t 

_      ,        -  ,    e  1     r  to  be  set  in  and  plugged  with  white  tni 

J^umber:  In  general  of  Douglas  fir.  *^  *^ 

dipped  in  white  lead. 


EQUIPMENT 

2  Bower  Anchors    4,7601f  Stockless 

1       "      Anchor    3.9501f 

1  Stream  Anchor   l,620if  Including  Stock 

1  Kedge  Anchor    8101f 

240  Fathoms  of  VA"  Stud  Link  Chain. 

90        "       "  12"    Hemp  Tow  Line. 

90        "        "  91/2"  Stream  Anchor  Hawser. 
270        "       "  61/2"  Hemp  Hawsers. 

PRINCIPAL  DIMENSIONS 

Length  over  all   280' -0" 

Length  between  Per'ps   249'— 7" 


Iron  strapping  for  about  ^  length  amichhips  l^' 
8"  belts  connected  by  treble  riveted  buit  laps  fa 
ened  to  each  frame  by  1"  x  10"  countersunk  he 
blunt  bolts  staggered.  Diagonal  straps  1 2"  x  4" 
45  degrees  let  into  frame  and  to  meet  top  Helt 
every  other  frame  space  connected  with  2- J^* 
1"  rivet  at  crossing  1-1"  x  10"  bolt  to  each 
Diagonal  straps  overlap  floor  timbers. 


Frames    double    sawn    spaced    36"  C-tC 
throughout  12"  molded  as  shown.  Floors 
short  arm  alternately.  Top  timbers  10"  x  12";  til 
bers  secured  together  with  V/i"  treenails,  qi 
bolt  to  keel  thru  each  floor. 
To  overlap  not  less  than  3'-6". 
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PROFILE  AND  SAIL  VLKtt 
SQm  BUSSED  IfQfHmi  9CaQitHS|t 
Mined  ^  Gov  and  StM*,  If wL  City 

PLATE  XXVI 


/ 


MIDSHIP  SECTION 


INBOARD  PROFILE 


ARRANGEMENT  OF  DECKS 


MIDSHIP  SECTION 


TYPE  SECTIONS 


INBOARD  PROFILE 
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ARRANGEMENT  OF  DECKS 
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MIDSHIP  SECTION 


OUTBOARD  PROFILE  AND  DECK  PLAN 


AflDSHIP  SECTION 
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PROFILE  AND  DECK  PLANS 


PROFILE  AND  OBSERVATION  DECK 


CABIN  AND  MAIN  DECK 


459 


MIDSHIP  SECTION 


44  t^li^wFfntXk^^^^  wifi^  CmtYm 

\ 


ObscrvcrMcn  Oft 


Cabin  Pk, 


\  6.4»  Sf^f  Dk.Ccv, 


Sen  end  I  Description 


Lzngfh  OvzrAll  IIO^O' 

»     on   W.L  /Id^-O" 

6zam  Molotzd  P^-^?" 

»     OvzrAll  33^" 

Dzpfh  from  Top  of  Hezi  io 

Moiin  Dk.  Bzam  crh  5fd^  9'-0'' 

Displaczm^  Mo/cfzcrQf6^)Qxtft425Tons 

ZEnglnzs  crh  i.H.P  iOOO 

Z  Boilzrs  (Wcrtzr  Tubz) 


WEB  mikim  m 


SpQcinQ  Framzsi  ZQI'Fbrwoirv/ 
Angiz  Bar  Framts^Vi'x2W*xS^Ends4^ 
Rzvzrsz  Frarmes.  2V4^,5WFtoorf^€rtzs; 
12" high,  11*^,  at  Ejids/O^.Engfnz  cinot 
Bollzr  f^oomi24''hfghM^HulhBilgz  and 
Bottom  /S^,  at£n3s       Sidz /Spinels  //^ 
Ratz KzzhZO^, £hcfs i6».  Bulkh^aots, 
IZ8,9n.afltfzningsi2¥tx2hi4^^Stzm, 
Flat  Ban  Tx/f^f^uctdzr Shaft  67  Ptatz^' 
DzckS',l6,2i*,and6,4n  . 
Bzamsj  Main  Dzck-  CkS*! /2*^anc/  7^.  Cabfn 
Dzck.Sn  Gtrdzr  6" High         Stanchion u 4' 
e.?S^.fbrz.  andaftitrL  4'/t>3rx71^.  MtcMfz 
KzzI  Angizs:  2Vz\2Vz''x4i^.Midcf/zf(kzl:/nfzr^ 
cosl^a/  /Zand/O^.  Main  Ozck  Crown Sz 


TWIN  SCREW  STEEL  STEAMER 
The  Charles  Ward  Engineering  Works,  Charleston,  W.  Ya. 

See  Pages  458  and  459 
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SECTION  THRU  BOILER  ROOM 


Genendl  Dimensions 

LzngHt  Bvty^€n  Btrp.  

Bzam  MoJcfzcf  Z6^' 

D^pth  Moidtd  S'S' 

Shzzr  FonMOtxi  2^' 

ShczrAH-  .  Z'O" 

Crown  ofDzck  

Draft  Loael€d  Cmean)  

Oisplacemwt  (In  Gross  Tons)  2S3 


TWIN  SCREW  RIVER  STEAMBOAT  "INSPECTOR" 
The  Charles  Ward  Engineering  Workg,  Charleston,  W.  Va. 
See  Page  462 
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SECTION  THRU  ENGINE  ROOM 


TWIN  SCREW  RIVER  STEAMBOAT,  "INSPECTOR'* 
The  Charles  Ward  Engineering  Works,  Charleston,  W.  Va. 

See  Page  461 
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SECTION  THRU  ENGINE  ROOM 


TWIN  SCREW  R1\ER  STEAMBOAT,  "INSPFCTOR'' 
462 


DECK  PLANS,  TWIN  SCREW  STEAMBOAT  "INSPECTOR" 


TYPICAL  SECTIONS 


FRAMES  *D'  FRAME  N«2 

SOO-TON  D.  W.  CONCRETE  CANAL  BARGE 
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TYPICAL  SECTIONS  AND  DETAILS 


6 


Spat 

FRAMES  A 


^^nfi^sfs^T^  S Spaces  9fl^ 


SECTION  A-A 


i 

SECTION  OD 


-S'^*  m0er  holts 


^—^'^—^  '—  ik^'  


SECTION  E-E 


GENERAL  NOTES 
limber  holes  where  shomn,imfL 
these  hoks  fabo^e  reirtfiarema  jhd 
Moke  camber  of  eMck  rfoMTd'^ 
S'-O'from  outboard  deck  lint. 
'Class A' or  thssB' 


SECTION  G-6 


SECTION  H-H 


'--Anchoret/  seme  as  btkw:^ 


SECTION  J-J 


l^x^  Strap  anchors^. 
Id' ac  s/e^ytretf 


SECTION  K-K 


i  C  'tsk.  rivety 


FRAMES  B 


TYPICAL     HATCH  BEAM 
CORNER  GUARD 


I  Skews . 


SECTION  C-C 


SECTION  F-F 

500-TON  D.  W.  CONCRETE  CANAL  BARGE 
464  / 


INBOARD  PROFILE,  DECK  PLAN  AND  DETAILS 


MIDSHIP  SECTION,  PROFILE  AND  DECK  PLAN 


SELF-PROPELLED  LIGHTER,  GAS  PRODUCER  INSTALLATION 


GENERAL  DIMENSIONS 

L9n^fh    ovtra//.  TO'-O' 

Brtae/th   at  cteck  2l'' O' 

"         "   botton,  20'-0' 

Depth  •  bottom  to  upper  3icte  of  ttecfi — 5'- Z' 
of  ttolol.  ^'-O" 


-Davits  lO'O 
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PLATE  XXK 


LONGITUDINAL  STRENGTH  CALCULATIONS 


7,500.TON  D.  W.  CONCRETE  CARGO  VESSEL 

For  Longitudinal  Strength  Diagram 
See  Plate  XXIX  Opposite  Page  468 


TABLE  OF  WEIGHTS 
No.  Weight  ForM 

1   Bulkhead  at  frame  No.  1   184.5 

Bulkhead  at  frame  No.  6   120.75 

Bulkhead  at  frame  No.  12   44.25 


2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

32 

33 

34 

35 
36 

37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 


Bulkhead  at  frame  No.  14   18.75 

Bulkhead  at  frame  No.  16  

Bulkhead  at  frame  No.  18  

Bulkhead  at  frame  No.  24  

Bulkhead  at  frame  No.  30  

Longitudinal  bulkhead  No.  12 
to  No.  14   31.5 

Flat  between  No.  0  and  No.  1 . .  193.0 

Flat  between  No.  12  and  No.  14  31.5 

Flat  between  No.  30  and  stern  

Shaft  tunnel   

Cofferdam  at  bulkhead  No.  14.  16.75 

Cofferdam  at  bulkhead  No.  18  

Frame  No.  2   171.75 

Frame  No.  3   159.0 

Frame  No.  4   146.25 

Frame  No.  5   133.5 

Frame  No.  7  to  No.  11   82.5 

Frame  No.  19  to  No.  23  

Frame  No.  13   31.5 

Frame  No.  15   6.0 

Frame  No.  17  

Frame  No.  25  

Frame  No.  26  

Frame  No.  27  

Frame  No.  28  

Frame  No.  29  

Bulkhead  aft  of  bridge  deck... 

Bulkhead  ford  end  of  bridge 
deck    31.50 

Bulkhead  aft  end  of  forecastle 
deck   171.73 

Chain  locker  bulkheads  trans- 
verse   190.5 

Chain  locker  bulkheads  longi- 
tudinal   187.5 

Stern  frame  and  stern  post  

Lower  deck  planking  and  spar- 
ring   

Bridge  deck  

Foundations   

Miscellaneous  foundations  

Paint   

Carpentry  and  joiners'  work.. . 

Bulwark   

Bridge  deck  sides  

Forecastle  deck    186.0 

Forecastle  deck  sides   191.0 

Enclosure  engine  and  boiler  

Steering  appliances   

Pumping  and  drainage  

Ventilation   

Anchor  and  cable  handling  •  187.5 

Warping  and  towing  gear  

Boat  handling    2.4 

Masts  and  spars   4.0 

Hand  rails  

Air  ports,  etc  

Doors,  hatches,  etc  


Aft 


6.75 
36.5 
113.0 
18525 


195.5 
120.0 

36.5 


74.75 


23.75 
12575 
138.50 
151.25 
164.0 
176.75 

36.50 


205.0 

.94 
4.0 
9.3 
20.0 

30.0 
133.0 
2.5 


8.0 
198.0 
15.1 


18.2 
25.6 
3.15 


Tons 

22.47 
52.47 
36.64 
20.80 
53.55 
53.55 
50.62 
17.94 

14.75 
9.19 
38.74 
16.10 
100.00 
2.63 
2.63 
24.7 
27.6 
29.7 
202 
159.5 
159.5 
31.9 
31.9 
31.9 
30.0 
28.6 
26.7 
25.3 
23.8 
12.95 

12.95 

10.03 

5.69 

1.90 
17.0 

105.0 
38.2 
25.0 
20.0 
25.0 
40.0 
15.7 
26.0 
24.3 
17.6 

8.0 
28.0 
30.0 
10.0 
30.0 
45.0 

6.0 
20.0 

5.0 
10.0 
22.0 


No, 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 


TABLE  OF  WEIGHTS— ConUnued 
Weight 

Miscellaneous  fittings   

Stern  tube   

Propeller  

Shafting   

Steady  bearing  

Main  engine  foundations... 

Boiler  foundations   

Smoke  stack   

Marine  engine   

Water  tube  boilers  

Main  condenser   

Miscellaneous  machinery. . . 

Reserve  feed  water  

Electric  and  other  leads  


Rigging  and  lines. 


Miscellaneous  equipment. 
Outfit  and  complement... 

Water   

Provisions   

Miscellaneous  stores  

Fuel  oil  

Margin   


ForM 

Aft 

Tods 

20.0 

.... 

192.0 

6.7 

200.0 

8.93 

110.0 

40.20 

110.0 

4.69 

22.0 

11.15 

4.0 

11.15 

55.80 

23.0 

120.5 

4.0 

123.0 

28.0 

13.4 

54.48 

6.0 

93.0 

2.0 

147.4 

45.0 

6.0 

16.6 

112.0 

2.0 

8.4 

23.0 

27.0 

37.0 

26.0 

5.0 

45.0 

20.0 

900.0 

114.0 

GENERAL  NOTES 

Heavy  Condition :  Ready  for  sea  with  6,322  tons  of 
cargo  stores,  fuel  oil,  etc. 

Light  Condition:  Same  as  Heavy  Condition  except  for 
absence  of  6,322  tons  of  cargo. 

Buoyancy:    Moment  and  shear  curves  are  shown  for 
each  of  the  four  following  conditions:    Hogging  heavy, 
hogging  light,  sagging  heavy,  and  sagging  light. 
Area  under  weight  curve  heavy=:260.00  sq.  in. 
Displacement=  13,000  tons. 

1  inch  of  weight  and  Buoyancy  curves= 13,000-^260=  50  tons. 

Length  of  diagram=40  inches. 

Length  of  ship  between  perpendiculars=420'— 0". 

1  inch  Horizontal=420-r-4O=10.5'. 

1  inch  Vertical  of  weight  and  buoyancy  curves=50-^10.5= 
4.76  tons. 

Let  1  inch  vertical  of  shear  curves=4  sq.  in.  of  weight  and 

buoyancy  curves=50x5=200  tons. 
Then  1  sq.  in.  of  shear  curves=200x 10.5=2. 100  ft.  tons. 
Let  1"  vertical  of  moment  curves=7.15  sq.  in.  of  shear 

curves=2.100x7.15=15,000  ft.  tons. 
Hogging  (heavy). 
Max.  moment=146,000  ft.  tons. 
K=  13.000x420/146,000=37.4. 
Max.  shear=l,146  tons. 
Sagging  (light). 
Max.  moment=65,500  ft.  tons. 
K=13,000x420/65,500=83.3. 
Max.  shear=648  tons. 

Principal  Dimensions 

Length  between  perpendiculars   420' — 0" 

Length  overall    434  —3'' 

Molded  depth  at  side   36'— 0" 

Beam    54'— 0" 

Designed  load  draft    26'— 0" 

Camber  of  Deck   12"  Str. 

Displacement,  heavy   13,0(X)  tons 

Displacement,  ready  for  sea   6,678  tons 
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LmES 


470 


LINES 


TYPICAL  STEM  AND  STERN  PROFILES 


I 
i 

t 

i 

i 

i 

r 

i. 


Main  Deck  at  Center^ 

Snche 

h 

1    :p£ 

Deck  of  Side  ..^X 

ioveBast  ^           >v  \ 
<—  -9-0- -j^Ui_ 

 Mam  Deck  at  Sido-^  

 $  

55'W.L 

1 
1 

— 'i  

30W.L 

Lower  Deck  at  Side^ 

1 

i  -   

2&W.L 



??'W.L. 

IQ'W.L 

  .   .      .    . .  - 

/^'W.L. 

lO'W.L. 

6'ML 

S'-W.L. 

Base  Line  c 

naf Bottom  of  Keel-^ 

14  13  \Z 


24''0" 

iB'-O" 

QLO" 

<tofSt)ip^ 

LINES  OF 

AFTER  BODY 

7^T0N  D.  W.  CONCStETE  OIL  TANKER 

PLATE  XXXI 

DEVELOPMENT  OF  STERN  FROM  MOLD  LOFT  OFFSETS 


DEVELOPMENT  OF  BOW  FROM  MOLD  LOFT  OFFSETS 


"'11 


AUXILIARY  FIVE  MASTED  SCHOONER 
Designed  by  Cox  &  Stevens,  New  York  Cily 
See  Opposite  Page 
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DEVELOPMENT  OF  BOW  SECTIONS  FROM  MOLD  LOFT  OFFSETS 


Cmnts  on  shomn  firoJtcM  on  sorfifoe  msitk  ofpfan/nng 


AUXILIARY  FIVE  MASTED  SCHOONER 
Designed  by  Cox  &  Stevens,  New  York  City 
Sec  Opposite  Page- 
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CENTER  WitTlCAL  KEEL  AND  NO,  1  LONGITUDINAL 


I 'Keel  blocks   sp^i^  f-O.  ji^^^-  C  S  ^A^rm 
2' Shorts  spactd  fvery         fn^mt  atffrmfinf.^S 
in  tach  row.   To  bi  ytljow  pint. 

3-  Uphqhfs  spaced  r-O  except  os  noM. 

4-  DecVyiiy  of  heel  blocks  J/4  per  foof. 

5-  UpriaMs,  brines,  and  bases  to  be  jelhw  pine; 
cross  ben  and  planning  to  be  spruce. 

6-  Portable  staging  i/neler  ships  bottom  to  be 
furnished  as  rtfvired. 


SECTION  AT  FR.« 


Deth 


KEEL  BLOCKS  AND  STAGING 

PLATE  XXXn 


I  j 


LONGITUDINALS  AND  RIVETING  DETAILS 
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SHELL  DETAILS 


6,422-TON  D.  W.  COLLIER 

For  Expansion  Plan 
See  Plate  XXXIII— Opposite  Page  478 


-Max  Spa  ^"R/v^ 
DETAIL  OF  SPLICE  IN  BULWARK  C 


Zi'Sol  Hfffd 

SECTION  THRU  BILGE  KEEL 

\Pt  tiofched in  way  of    ,  ,  ,^ 
^ffuff  Laps  \  J  M,->xspa 


WTFi 


RtVETlNG  IN  WAY  OF  INNER  POTTOM. 
W.T.F100R,B*H*D5..&  WEB  FRS. 


DETAIL  OF  5"  BUTT  LAPS 


DETAIL  OF  TREBLE  RIVETED  BUTT  LAPS 


... 


RIVETING  IN  WAY  OF  STRINGERS 
&  LONGITUDINALS 


RlVEftHG^lK^g/^OF  BRiDG£  O'K 


DETAIL  OF4t  BUTT  LAPS 


DETAIL  OF  e* SEAM  STRAPS 

General  Notes 

She//  P/atinq  'Symmetrical  abt  t  ship  except  as  sh<wn  or  noted 
AU  frames  are  spaced  Z'-Z" apart  un/ess  shotvn  or  noted 

l^Silh^dt^nL^in^^r  r/rak^^  ^i¥iihtt»  stnaire  ieffer  «  fordfr.  no  ovtr£ 

kaide     '     •    be/ow  main  <d^.       '        '     '      '  X 

Atrkets  count erson/i  on  outside  afstiell. 
'    •  'in  Mge  /cee/ 

/fketingoffrs  tostie/linwayofdeep  fanl<  to  be  dWmax  spa 

Tackm^m  dV/ pis.  spaced  abf  r-dUtoi 

Ithfeiting  in  she/f p/atin^  fosuif  holes  in  mooring  pipe  castings 


DETAIL  OF  I-aI^BUTT  STRAP 


DETAIL  OF  6"  BUTT  LAP 


0ETAIL  0r9ttA0»m.C  IIIVrTEO  BUTT  LAPS 


S£arph  3t/ts^  BuftSth 


DETAIL  OF  RIVeriNS  IN  SHEER  STRAKC 


478 
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Gvnereii  Notes 


Marir  Saom  Sfrvps  tv/ff>  AOj^ctr^  S*rji 


SHELL  EXPANSION 

6,422-TON  D.  W.  COLLIER 

K«w  York  Shipbuilding  Corp.,  Camden,  N.  J. 

PLATE  XXXm 


m  r 

f^gW^iifW^^^^.^  J 
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'1         I    I        !  ! 
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SHELL  EXPANSION 
8,S00■TO^  P.  W.  FREIGHTER 


PLATE  XXXXV 


SHELL  EXPANSION 


8,800-TON  D.  W.  FREIGHTER 

For  Expansion  Plan 
See  Plate  XXXIV— Opposite  Page  478 


9^"  Buttstraps 

rivets  2^^"  centers 

16^"  Buttstraps 

^"  rivets  35^"  centers 

21J^"  Buttstraps 

1^"  rivets  4"  centers 

4%"  Butt  lap 

f^"  rivets  2j^"  centers 

5"     Butt  lap 

^"  rivets  3"  centers 

/Yi    butt  lap 

f4    rivets  centers 

9"     Butt  lap 

7^"  rivets  3%"  centers 

12"     Butt  lap 

%"  rivets  3j^"  centers 

14"     Butt  lap 

1"     rivets  4"  centers 

16"     Butt  lap 

1%"  rivets  4>^"  centers 

25/^"  Seam 

}i"  rivets  3"  centers 

3"  Seam 

%"  rivets  3>4"  centers 

4y2"  Seam 

fi"  rivets  3"  centers 

514"  Scam 

^"  rivets  3^/^"  centers 

6"  Seam 

1"     rivets  4"  centers 

9^"  Seam 

1%"  rivets  45^"  centers 

SCHEDULE  OF  RIVETING 

Connections  of  Shapes  to  Plates 

10"  Channel  frames 

In  way  37$  sheer  strake  \%"  riv.  6^"  centers 
Below  upper  deck  (except  37t  sheer  strake) 
1"  riv.  6"  centers  from  3/5  L  aft 
1"  riv.  5^"  centers  from  3/5  L  forward 
Upper  to  bridge  deck  1"  riv.  6"  centers 
Upper  to  forecastle  deck  f^"  riv.  4%"  centers 
Upper  to  poop  deck  ^"  riv.  4>^"  centers 

6"  X  3J^"  X  13.5#  intermediate  frames 

Upper  deck  to  bridge  1"  riv.  6"  centers 

6"  X  3j4"  X  11. 7#  intermediate  frames 

Upper  deck  to  for's'le  H"  riv.  4J^"  centers 
Upper  deck  to  poop  ^"  riv.  4}^"  centers 

6"  X  35^"  X  11.71  frames  in  fore  peak 

To  plating  19.11  and  under  riv.  4%"  centers 
To  plating  over  19.11  %"  riv.  4^"  centers 

6"  X  3%"  X  11.7$  frames  in  after  peak 

To  plating  19.1$  and  under  ^"  riv.  4}^"  centers 


All  seams  double  riveted  except  in  way  of  wash  plates, 
bulwark  and  side  plating  between  upper  and  poop  decks. 

Doubling  Plates 

33.2$  Doubling  plates 

Edges  single  riveted  1%"  riv.  5§^"  centers 
Quilting  l%"  riv.  13^"  centers 

24.2$  Doubling  plates 

Edges  single  riveted  ^"  riv.  4fi"  centers 
Quilting  %"  riv.  10}^"  centers 

12.8$  Doubling  plates 

Edges  single  riveted  ^"  riv.  3^"  centers 
Quilting  ^"  riv.   9"  centers 


To  plating  over  19.1$  J^"  riv.  5^4"  centers 

N.  W.  T.  floor  angles  to  plating  19.1$  or  less  H"  riv.  4^^" 
centers 

N.  W.  T.  floor  angles  to  plating  over  19.1$  to  26.8$  ^"  riv. 
5^4"  centers 

O.  T.  margin  angle  to  19.1$  plating  ^"  riv.  3^"  centers 

O.  T.  margin  angle  to  plating  over  19.1$  ^"  riv.  4"  centers 

Intercostal  shell  clips  %"  riv.  5  riv.  in  each  frame  space 

3"  half  round  at  lower  knuckle  ^"  riv.  554"  centers 

3"  half  round  at  upper  knuckle  to  take  seam  rivets 

W.  T.  Bhd.  and  O.  T.  floor  bounding  angles  to  be  as 

shown  on  bhd.  and  floor  plans 
Deck  stringer  angles  t9  be  as  shown  on  deck  plans 
Bilge  keel  as  per  detail 
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TYPICAL  FLOORS 


FLOORS 


si 

I 


ioua  nmm  mmwiftmmarwuwH  fob  h^i» looking  foh'p. 


nfar^    _  _ 

 0        TOi  ThiCkP^^^annftmStrPktfe 

SOLIO  rLCyOBS.FT?£  KO  1*8  TO  .S:?  SNCL  D»AWH  FOR  MO  V4i  FOH"D 


iy?j/ckness  of 
Center  K99I 


 J  >5-0i-fo*— 

<  j-ijr  ->  JLJhicAne^s  oT  Interc'ICin  / 


7 


SOLID  FLOORS  FRS.  NO  VII  AND  143.  DRAWN  FOR  NO.  141  LOOKING  FORD. 
,Bkt/55* 

''Thtcknesi  orjTank  Top  Plate /- Rev  Fr  7\l.^xS  4\  133**  C 

3"^ 


T 


fntercl  C/tp^, 
7-'m34''%S4W9*C~~ 


-i5£.  I    Fr7\U'V5'4y/6.9*€  >|t 

fT  3'/J  tot  >f  /S'Oi'toL  H 

-•^  .^^r/y-^ifciii^S^  ,f       fcilH*HET  FLOOR  FR.Na  142  LOOKING  FORD 


Mid.  Line 


B.L 


mt  IS  5  * 

Inter meot/afe  Gir.5''x5''x  7.a^ 
"  End  Fr  ^165 

*jf^]Sffakmmm*  m  tut/n  yard 

SOLID  FLOORS  FRS  NO.  ^4  TO  IS6  INCL.  DRAWN  FOR  NO.  164 -LOOKING  FORD. 

9,000.TON  D.  W.  FREIGHTER 
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FLOORS 


Thicks f:~-- 


mm*  K^i^- 


BJ. 


9'  ■ 


n. 


•kness      Tank  7cpP^vif\J 


-----3^/i'/at  

BRACKET  FU^R  FR.MOilT.uCWKlNe  AFT 


->i  ■  *  . 

SOLID  FLOORS  FRS.  NO.  28.30.32.34  AND  36  DRAWN  FOR  Na36.LJ00KlN6  AFT 

Sftffeners  S'kJ'xPS*] 


After  sf4^e 


3 


'Fr3i'x5i'x85* 


SOLID  FLOORS  FRS.Nai9  TO  7%  IMCL.  ^ 
DRAWN  FORNOn.LOOKlNe  AFT 


'3i\3i\a5* 


jfAfLDUne 


W.T.  FLOOR  FR.Na42  AND  43.  LOOKING  AFT 


Note- 


— ■f'J* — ^ 


h  be  not  fese 
ofPMms 


90UD  aoORS.  FRS  NO  23  TO  76 INCL.  /c//  ^/fi/^ir 
DRAWN  FOR  Na2ft-L00KIN6  WT. 

^/Vj  far  ^ ^^--^  ' ^7- *39,  * A  * ^' 


LOOKING  AFT, 


si'xm«^ 


if?- 


BRACKET  FLOORS,  FRS. NO.  37.39.41.44.46.48.50  AND  52.  DRAWN  FOR  tSO  U0OKIN6  AFT 

5EE  SEPARATE  SKETCH  FOR  OUTB'O  BRACKET  FR. 37 

^tfK  Fr3ix3J'xa5*Fr  *3a  ^40aAS  ^ 
 ^_   Jg  40       4S47\  r 


^  /5J*  /vv  *J^,-VW  «  *V5  wftfK  Fr3ix3J'xa5*Fr *3a  *40 

-ytl  j^^/y^/>y.  y       *SU63         f  3ix5i\iaS^FrUl*43l*5t&55 


8' 


'S'Prain  Ho/es  Cut  in  rgrd 


,t8'Olm  UftrHnf  Mo^m4S 


JXLihe 


SOLID  FLOORS, FRS, NO.  38.40.45.47i49,5l  AND       DRAWN  FOR  NO 53.  LOOKING  AFT. 

9,000.TON  D.  W.  FREIGHTER 
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FRAMING  IN  FOR-p  INNER  BOTTOM  AND  FLOORS 


0  T  FLOOR  AT  FR 


Sy2''x6''x/S£» 


3y^"xS^'x93'Sql 


^'^W/  i<3W^  r/wJ  /i?  frans  J^JtS'xa^ 
FRAMING  IN  FOR'D  INNER  BOTTOM 


Long!   17  ZS  Between  Fr.SStB  'Kiv  Spaceil       Njn  toSheli 


12.000.TON  D.  W.  TANKER 
BniWers,  Bethlehem  Shipbmlding  Coip. 
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INNER  BOTTOM  PLATING 


RIVETING  SCHEDULE 


lL_  J 


t 


liJlliMl 

DETAIL  OF  3"  LAP 


''l"Rivs.4"Max. 
JLS  OF  BUTTSTRAPS 


Connection 


Max.  Max. 
Space  Space 
Diam.  in  in 
Riv.  diam's  inches 


Seams.  In  18«  to  21%  Prt'g. . . .  4  ZVz 

Seam  Straps.  30«  to  30$  PlVg.     1"  4  4 

Seam  Straps.  30«  to  20«  Pl't'g.  i^*  4  3^ 

Seam  Straps,  m  to  25«  Pl't'g.  4  3'^ 
W.  T.  B'h'd  bounding  angles, 

20ir,  225^«,  25«   5 

W.  T.  B'h'd  bounding  angles, 

\%%   VaT  5 

Stringer  angle  to  18t  PlVg...  V^"  W2 

N.  W.  T.  Floors  30t  Pl't'g. ...     T  7 

W.  T.  Floors  30iJ  Pl't'g   1"  5 

N.  W.  T.  Floors  2(W,  22J^«,  25t  7 

W.  T.  Floors  m   Va"  S 

N.  W.  T.  Floors  ISiT   Ya"  7 

W.  T.  Floors  2(W.  225^t,  25t. .  %"  5 

Doublers  to  Inner  Bottom   4 

Stringer  angle  to  21t  Pl't'g. ...  ^Vi  315/16 

Stringer  angle  to  30«  Pl't'g. ...     1"  ^Vi  \Vi 


4^ 

3^ 
3^ 
7 
5 

65^ 
3H 

3 


General  Notes 

1.  Inner  bottom  to  be  watertight  throughout;  all 

butts  and  seams  to  be  planed  and  caulked. 
All  rivets  countersunk  on  top  side  of  plat- 
ing, except  in  way  of  angles  on  top  of  inner 
bottom. 

2.  Both  flanges  of  all  angles  at  top  of  inner 

bottom  to  be  countersunk  and  caulked. 

3.  All  doublers  in  way  of  manholes  and  bilge 

wells  to  be  \%%  plates. 

4.  Buttstraps  to  be  marked  with  strake  letter  and 

ford  frame  No.  All  channel  buttstraps  are 
12''x354''x354''x35«  channels  in  holds. 

5.  Where  plates  of  different  weight  butt  use 

rivets  for  heavier  plating. 

6.  W.  T.  and  N.  W.  T.  floors  to  have  3^^"  fl'g'd 

conn,  to  Inner  Bottom  unless  noted. 

7.  All  angle  connections  on  top  of  Inner  Bottom 

to  have  V/2*  fl'g'd  connection  to  Inner 
Bottom  unless  noted. 

8.  Seam  strap  to  be  marked  with  strake  letters 

and  ford  fr.  No.  thus  A-B  142. 

9.  Fr.  Spacing  2'— 2". 


INNER  BOTTOM  PLATING 
6,422-TON  D.  W.  COLLIER 
New  York  Shipbuilding  Corp.,  Camden,  N.  J. 

PLATE 


STEM  AND  BOW  FRAMING 


t^tvn  far  ,%pf  Sfdie  fs&hf^ 
tff  port  Aftrfvtfs  t&yrtc^ffif 

ends  of  sc-arph  arf//^(f  a/fc' 
sf-em  /5  fit  fed  in  p/oce 


>  fiiTAIL  OF  SCARPH  IN  STEM 

AfTdlJ- 


PLArj  OF  f^TEM- 1  COKING  UP 

9,000-TON  D.  W.  FREIGHTER 
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CHAIN  LOCKER 


Boundry  Angle  fo 


^  Cups 


Z'-5" Fr  Sf>9cin9  ><.   Z-O'  Fr  Spacing 
PART  PLAN  OF  UPPER  DECK  IN  WAY  OF  CHAIN  LOCKER 


Collar  Plates  ^  for'cl^M!^ 


^  of  ^io 


Stiff.  ^"M  of 
frame  Line 


PLAN  AT  BOTTOM  OF  CHAIN  LOCKER 

Rivet/ng  A/otes 
Fivefing  in  chain  /ocker  ^'dia.  Rtv's  3Vi 

 •  A»/._V<><yt  Aymr-r  t»rt^  JU' 


Stiffeners  ^ 

e'xjsysnisi* 


rivets.  SU'max.spc, unless  '^^f^'^^.J^f^^.-^ 
All  chain  locker  fh'ds  to  be  made  HTJo  ahdgr^ 
^I'.e'abv  Upper  Deck  fr^  f he  bottom.  Bhds 
abv  this  point  io  be  NMT 


Slot  Plate  -This 

Oi stance  ot  Bolkht^d  M3 


■:^QQDd  Deck 


Pl.l5i5* 


eiROER  UNDER  CHAtN  LOCKER .2'-3'/2"  FROM  t. 
PORT  SIDE  SHOWN.  STBD.  SIDE  MADE  W.T. 


t  of  Ship 


*mV^-l9--^Ftrt 
-4''5'U'--' 


ELEVATION  OF  OUTBOARD  SIDE  OF  CHAIN  LOCK 
DRAWN  FOR  PORT  SIDE.  LOOKING  TO  PORT.StBT 


OPPOSITE 


Sh'»5Ys'xSi8n 


For  Conn  of  fang 
Girder/ 67 
See  Sect  Y-Y 


3'/z'x  3 '11^9.8*1 


.  Z-6'k  18  'Opening  for  DoorSfbdoofy 
J'-O'abo^e  Peck  at  €  of  Door. 
■J'/fxS'h'xSd^l. 


Deck  Beam 
rx545'x34S'x/8.9^. 


Sh'xta^L. 


>er  Deck 


Stiffeners 
6\34S''m3.4S''xI5.5^D 


Stiffeners 
S'xSS-jiSSyjSsaiC 


J^Znd  Deck 


fZnd  Deck 


ELEVATION  OF  AFTER  END  OF  CHAIN  LOCKER 
DRAWN  FOR  STBD.  SIDE  LOOKING  pORD.PORT  OPPOSITE 


ELEVATION  .O.F  FORD  END  OF  CHAIN  LOCKER 
DRAWN  FOR  STBD.  SIDE.  LOOKING  FORO.PORT  OPPOSrTE 


9,000-TON  D.  W.  FREIGHTER 
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*-*f«  


^  JL^^tj  ^^^^^^ mmfM'^ 


y —  cm  Ci^-s^iht^mis/n^' 


^1^^ — ■- 


\ 


^   0^  Mrm^  Ch'ps  to  Mmwib  ^^'kiW^L  S^gk  ■ 


 OCX. 


U 


 NMTnoorSfifE  J-Sr5^7m- 


-J  36'^  


6y€"x/St€i 
loon  Half 


 i 


I 

/ 


BOW  FRAMING 


Frr  16.6* 


DCD  UCA  r\tm  ^ 


UPPER  HEADER 


DETAIL  OF  FRAMING  IN  WAY  OF  HAVVSE  PIPE 
STARB'D  S1DE.L00KIN6  FORD. 


FR.  NO.  175 
Looking  Ford 


rrs.*l7l&l73 
'rx3''i'x9.8^L 


\rrs*JTcfl73 

3^''x5^''xa8*L 
Frs.  *fjl&  */73> 


Deck 


rrs.  '^/77anJ'fj78 

F/:6y3'yxJS5^L 
/?e\^  Fr  3'rx3rx.'/.f^L 


3Yx3'rx93*L 
Frs.  ^!77crr:<:/fI78 


FR.NO.173.LO0KIN6  FORD 
ALSO  PART  FRAMES  NO 
171  AND  175 


i 


~Fr^^3^''xt3.5*L 


MM' 


?  iji 


F/.Pl 


FR.Nai77  STARgD  SIDE 
LOOKING  FORD  ALSO 
PART  FR.NO  178 


FR.NO.  174  LOOKING  FORD 


V^ff  Riveting  Notes. 

4//  ifi-iw  ^frj  />7  Deck  Beam  BrcfcMs.  'YD fa. 

1^      mrk^  in  Sowx/ry  AngJes  M'D/a.P/vs. 
«         3^'mixx  spacing 

Fraff^s  to  Frames,  Floor  Ang/es, 
tt€  ^'4'd(a.  r/Vs  4' max.  spacing 
Mtft^tfmts  ^'c/ia  5%'max.Si 


FR.NO.  179. LOOKING  FORD 
ALSO  PART  FR.  NO.  178 


FR.NO.  178 
Looking  Ford. 


9,000-TON  D.  W.  FREIGHTER 
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FORWARD  FRAMING 


~orc"sl«  Orck 


W.T.B'HO  FR.no.  169 
Looking  For'ol 


9,000-TON  D.  W 
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TYPICAL  FRAMES 


Frames  ^fended 


fO 


fO'x 


\d4to92Inc/ 
Rjrfs  not  shQtyn  some  as  Frame 
O^tafleol  at  rictht 


port  on/y  , 


FftAME  75 
PORT  ONLY 


_Base^Lfne 
Mo/ded  Une- 


FRAMES  744  76 
PORT  ONLY 


fioks  m  pkites  of  odd 

f^_,     no  frames  \  ^ 


"  at  0dd  nt/mher  frames 
'fS^'tf/dt  Omtt  barren  ho/es 
m  en^^  iXitier  space 


1  <  WT  SpoGtfiaai'  ff::s  Po/nf 
 ^Carm  fbrC^i 


Tank  Side  Brackets 
S4-56fo6/!.'7c/  ""1  ♦ 
71  to 82  mc/  ^ 
Except  75on  Pbrt 
/06foJl2  /ncf.  .  I  ^ 
/23fo/26;nc/  ^ 
/30fo  /34/nc/  J 
84-90-92- P/  2 J  4^ 

QQ  t      H  n 

/f/M} 

^6-88  -PI 20.4^ 

83-87-  -  PI  ^Q^M: 

^  P7.  20.4^ 


74  A  76  Port  ) 


9/ 


9,000.TON  D.  W.  FREIGHTER 
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5€fo€t  94foM 
7/fo82  mto/21 
mtoin     736 -hSA 
723  to  728 
/30to/54 
7l  €"x€1i279*(84to97} 
tt  6^61(796^ (7/2  A  739J 
iL  €'UG'x2/9*C92) 


WEB  FRAMES 


_J  Frame  *f05 


Frames  *»t05f/55 


frame 


_J  Frame  */7J 


SKTION  THRU  WEB  FRAMES  BELOW  BRID6E  DK. 


Bridge  Deck 


SECTION  THRU  WEB  FR^  BELOW  2ND  DfK. 

•  -      •  •     UPPER  OK -SIMILAR 


2nd  Dtck      -  -fcrrrr;j 


Tofik  Top 


^^pper  Deck 


•  105  SHOWN  LOOKING  AFT 


WEB  FRAHE«62  LOOKING  FOR'D 
WEB  FRAME  49-105-122-135  SIMILAR 


^h'it/r  8ht  lfr?e 


WEB  FRAME  »2I  LOOKING  AFT 

9.000-TON  D.  W.  FREIGHTER 
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TYPICAL  FRAMES 


Deck  Beam  rx3.4S''xS4Syf89* 


Upper  Pi 


EftCT  AT  UPPER  DECK  F^^NQI? 


frs  Vlrc^l7lncl. 


FRS.  NO.H  TO  20  INCL 
DRAWN  FOR  FR.N0J5 
LOOKING  AFT. 


9,000-TON  D.  W.  FREIGHTER 
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STERN  FRAMING 


493 


STERN  FRAMING 


STERN  FRAMING 


Poop  Deck 


r  • — A-  ^ 


PL 


Nates: 


9iC^iiia-'By<'f  Pis  to  Deck  Beams  f  Frormes  ^^^}  UPPER  DECK  BRACKET 
All  of  her  Riveting  ^'D/a.Pf^^'^  ffox^f^   _^ 


Frame 

Fr5.*ltolOincl. 

CPFr-G^^)^^ 
Pev  Fr  3*^i3fiy/lf*LS 
Frs.*2,^f€f8(iff0  > 


-Beams&^mx22.6^'^^^ 

Byt  PU7^^ 
Frz.*2to9incl. 


rr^6  *2)  ^  ^^^^ 
Frames  6'k5^'^!35* 
Fr^*2to*9inclr 

Pev  Frs  3*k'x3WJi^ 
Frs  *E  to  Q /net 
PFr6-*l 


F/0M6* 


t(w€lL  - 


TYPICAL  FRAME 
ORAWN  i^OR  FR 
nafe  UOOKING  AFT 


FR.no.  5 
Lookinq  Aft* 
9,000-TON  D.  W.  FREIGHTER 
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Looking  Aft. 


STERN  FRAMING  AND  POOP  DECK 
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STERN  FRAMIJVG 


f  AFTC  R  END  WT  tsifmmm 

K        Looking  Fonwaftf 


forrSS/^         *^ASH  ROOM  BHD  AMD  LAOO^l  ON  STARK  SlPEMfLY 


TYPICAL  FOR  F^  HQZ. 
4,6.8  &  10  FOR  Wkr- 
NOT  SHOWK  SEE  " 
NO.  3.5.7  AND  9 


/jo/es  in  founi$0t,si7  pfatt%,  fbr 
chocks  and£to//aei^  to  ^  tmnp^^ed^ 
Deck  ctsk  except  i^nder  I  *  /^idL#^ 
All  outside  ofBh:d'5.     &e  cfr 
except  under  ca^/^etf^S- 


mm0  ^  ^ 


IS5^^  H6ie^^^*mik! 


Deck 


Y      fl^tf     /fl  w 


ETAILOFTOPOF  ^ 

TiFF.ir-ni'FROM  r 

.STARBIO  SHOWN 

ORT  OPPOSITE  2  S 


ft^D  AT  FRAME  Hai7 
9,(M)0.TON  D.  W.  FREIGHTER 
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STERN  FRAMING 


LOOHi^eAFT 


4,         ^        6  g 
9,000.TON  D.  W.  FREIGHTER 
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STERN  FRAME 


SPECTACLE  FRAME 


500 


STRINGERS  AND  BREAST  HOOKS 


TRANSVERSE  W.  T.  BULKHEAD 
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SECnON  THRU  MAIN  W.  T.  BULKHEADS 


7* 


UppgrPi 


fU¥^'  Buff  Lop 
-Ze'Sin^/t  RNef^i^  Buff  Lap. 


Boffam. 


,,>^%^(^mmfzd  Buf¥£m 


Channaf  St/fftntrs  m^Wf212* 
Fitted  in  way     UndfU-  O^ck 
Girefers,  Bracked  Top^^tom 


mv.  Bi/ftLeps. 


1  arSif^$ 


Fitted  it>  8m  Sf/ffeners  iff 
way  of  Under  Deck  6/r<^rs 
ana  Bw^^f^a  ^icrmasmd 


-54'Bi/t^.Sfif9kmv. 

.b'^b'xazffor ordinary  Bt0^ 
&V  $V/7£*/er  Buntftri  Sfok^^  Bh'ds 


<-?6'Siff0^Rt^9t€d  Buff  Laps 
¥^SfngiM 

mf^MmBuffLops. 


'-^—36''Bt^,SiftgM  Riv. 


ii^Smqie 

Ch^/^qry  Bft'ds.  Buffs  ^inoRN. 
-  5Q'  ^      *■  mnlrtrA  Sfokehoid  Bfi'ds 

5  Riv.  Buffs. 
,50' at  l/mbers  For  all  Bhds.Buff9 
SR/v. 

5fra//  Baundary  L  foMain  Dk 

d'xe'xISai^ 
4\6*xf%^^^  ordinary  Bhds. 
"  ^yiff^  '  Bunker  ^5fokef)old 
Bhds 


W.T.BHOS.  EXCEPT  DEEP  TANK. 
SCANTLINGS  FOR  BHDS.WITN  OPEN 
SHELTER  DECK  (TONNAGE  OPENING 
€b FREEING  PORT)BHDS.TO  UPPER 
DECKONLV. 


W.T.BHOS. TO  SHELTER  DECK. 
SCANTLINGS  FOR  BHDS.  WITH 
CLOSED  SHELTER  DECK  (BHDS. 
TO  SHELTER  DECK  J 


U^TON  D.  W.  FREIGHTER 
Sun  Shiplndldiiif  Co^  Chester,  Pa. 
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TRANSVERSE  W.  T.  BULKHEAD 


Rivet rng  Notes 
&kiif^/v^5  W  rhmijqho^t  except 
ff//  trad(ef-s  and  smfentrig  under 
mash     /fate  W  rn: 

Seam  lops 

except  OS  noted 
Butt  Laps         Diams        t  tot 
Brackets  as  Stiotvn 


F^^Tthles^ 
LOOKING  OUTBID 


W.T.BULKHEADS  NO.IIS- 

Looktng  Forwarcj 


140 


9,000-TON  D.  W.  FREIGHTER 
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TRANSVERSE  W.  T.  BULKHEAD 


STlFFfEKflNS  UMOER  FOREMAST 


I 


This  Pl.fo  be  left  off  ^'       onlj-^^f  21' 
during  construction  for  access  opentng 
Port  sick  onty  i 

  Bqs^  lin/^^ikirrMoukkd  tm 


BULKHEADS  SHOWING 

GIRDER  ir-yy^  oFFt 


 -27''0'— 

W.T  BULKHEAD  N0.42 
Looking  Aft. 


ilH  :  :  joSwe  fine       s  V  I 

X  "     ■  T'^^ 


9,000.TON  D.  W.  FREIGHTER 
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TRANSVERSE  W.  T.  BULKHEAD 
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DETAILS  OF  SHAFT  TUNNEL 


"  ■-i'^  «y  A* 

iM««Ml^^<^*  ' 
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TRANSVERSE  W.  T.  BULKHEADS 


Tt^een  D(»,:.k  Sh  ffeners  5iSi98'Anq)e-No  /ug  affnchmpnt    .    Doubk  for  masfsuppprf  connection 


-«     -«     J  J  J_ 


_L  L  k  b  b  L- 


mVimOHlO.  W.T  BHD.  IN  FORD  CAR60  SPfcCE 
Looking  Foni 

8,800.TON  D.  W.  FREIGHTER 
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FORWARD  BOILER  ROOM  BULKHEAD 


k-  /If-e^rtkr — X  /0'-6'6ftx/er  >j 


rw9W  Deck  SfiffenersSyjVaS'No  lugaHadtments 
drk'fs  atbotfpminwayoffemk 


TU 


1. 


na 


-iJ"--LW--^L. 


All  Channel  SHffentrs  t 
l?'xJi^jmJ68* 


'—BHMT-- 


W.T. BULKHEAD  NO. 95 

Looking  Forward 

W'€'io6irder—-yfr- — HrSfoeirdep- 
QTMNaSS 

3  ]  ] 

Swash  PI.  \^ 
3    3    3  i 


 .^£^  4f.  ^^-r 

 ^fiOi/Tyhf-  

PLAN  OF  FUEL  OIL  SETTLING  TANK 


wmM2*  ]— g — r 


T 
^1 


^SVAzyfSSKlip 


n 


WW 

■4 


\ 
I 

r 


SECTION  SHOWING 
SWASH  PLATES 


SECTION  THROUGH  OIL  TANK 
Looking  Ford 


<t  BULKHEAD  IN 
SETTLING  TANK 


MOO-TON  D.  W.  FREIGHTER 


RIVETING  SCHEDULE 


Connections 

BVd.  Up  c'iRe.  2^^"— sing.  riv.... 
B'h'd.  bp  clge,  2;/.;--smK.  nv.... 

B'b'd.  lap  v'iw^,  4/2"— dM.  nv  

B'h'd.  lap  butu  2»^"— sing,  nv  

'o*u*A    lap  l  uti,  3" — sing,  nv  

Up  butu  4U"— 'IM.  riv  

lap  butt,  5"— dbl.  nv.  .. ... 

bouadins  bars   to  bhd.... 

bouDdiac  bars  to  b  n  d . . .  • 

B'h'd.  sU^^S,  in  way  of  settling 

tanks  , 
B'h'd.  stiffcners,  in  way  of  settiing 
tanks 

Mast  web  stincner  

Bounding  b»r«  to  tank  top  


Spacing 
Dia.  In. 


B'h'd. 
B'h'd. 
B'h'd. 
B'h'd. 
B'h'd. 
B'h'd. 
B'h'd 


Remarks 


RIVETING  SCHEDULE— Continued 
Dia. 
Rivet 
In. 


Connections 


Spacing 
Dia.  In. 


O.  T. 
O.  T. 


O.  T. 
O.  T. 

10.2»to  M.Ofpl. 
lS.3»tol9.1fpl. 
l0.2Stol4.0fpl. 
15.3«tol9.1fpl. 


Bounding  ban  to  tank  top   H 

Bounding  ban  to  shell   Ya 

Bounding  ban  to  shell   ?^ 

Bounding  ban  to  shell   1 


5 


Remark! 

O.  T.  only 


In  Way 
Seams  4^"  .. 
Seams  2^4" 
Seams  254" 
Butts  2^"  .. 
Bounding  bar 
Bounding  bar 


of  O 


T.  Peak  Tanks  and  Settling  Tank. 


Zig  Zag 
Single  riT. 


O.  T.  only 


NOTES 

Cut  all  doublets  and  clips        short  of  calking  edge. 

Stiffeners  with  no  end  atUchmenU  and  lugged  stiffenen  to  have 

4  dia.  spacing  for  15%  of  length  at  each  end. 
All  W.  T.  floor  stiffeners  to  OTerUp  frame  and  reverse  frame. 
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TRANSVERSE  W.  T.  BULKHEADS 
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BULKHEADS,  SCREEN  AND  ENGINEER'S  STORE  ROOM 


TOSS 


^   ^  ^     i      n      t  ~  i"^ "^i 

EI$IM£EI££  STORE  ROOM         TOfiT  SIDE  BULKHEAD  IH  REFTJISER&TOR  MACK1ME  T 


10  ^? 
^  SIDE  BULKH£AI>  m  


I 


Smfosf/tsfhr 


Km  aOE  BULKHEAD  IH  REFTJieERATOR  MACK1ME  ROOM      STAR6OAR0  SIDE  BUUtHEAD  TO  EMOiNEEflfS  STORE  BOOM 


TO 


eI   rM»  i'\  h  m  i' t         J-  ii  I 


72  73 


Engineers  Sfore  Room 
ond  Workshop 


ARRANGEMENT  OF  ENGINEERS  STORE  ROOM 
On  Upper  Deck 


Rivrf-iTig  Schedule  1 

5 

INCH. 
J* 

P^tng  to  Shff^fftf^ 

7 

$ 

¥ 

SECTION  AT  FRAME^TB' 
Looking  Forward 


'is'] 


Bridge  Dcdt 


SECTION  BETWEEN  FRAMES'^IANO'to" 

Looking  Aft 


SCREEN  MD.FRAMEV 

Looking  Forward 

8,800-TON  D.  W.  FREIGHTER 
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I 

-5JL_ 


I 

I  4i 


— > 


WIRE  MESH  BULKHEADS  IN  ENGINEER'S  STORE  ROOM 


Mich  Sertws  firfh/dftif 


 \\ 

Type  of  Clips  /n  )( 
FQsftning  Panzis  f 

V  Sfrifcturt 

\ 

HORfZONTAL   SECTION   THRO  DOOR 

r 


z'xZ'xsz^a/p 

on  BackofBeamt 


Pt>fSkepfchs^ 
to  Doorfrome- 


NufsforRim 
Lockfobeon  _ 
fns/d€  cfRoortL 


See  e/e¥a^/o/T  of  8W 


2'x2'j(32^f/ps 


Noki  Buf.Ha  Moch.Scm 


Bill  of  Mattricil 

i  $m 

cnfor*  One  Ship 

/ 

^msh 

If  1^ 

i 

W  n- 

J 

T'DiaimofEif  M^sh 

/ 

/ 

W  M 

f 

tr  m 

/ 

# 

7 

/ 

u  * 

/ 

/ 

Door 

w 

ihorFrsfmie 

J 

// 

(^^,\: 

/i* 

f 

/J 

'li'f.  ■ 

SECTION  A-A 


WHERE"!  

ARE  BOLTED 


MES 


Grat/ncf 


SECTION  THRU 
B'H'D  AT  FR.  75 


PLAN  VIEW 
PORT  SIDE  ONLY 


II     FR.75   LOOKING  FORWARD 


Clips 
Bttam  Rpz  ^ 


Crating  '  ~] 


J 


T — :i 

INBOARD  BHD.  LOOKING  OUTBOARD, 


SECTION  THRU 
0'H'D  AT  FR.  79 
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FR.79  LOOKING  FORb. 


ENGINE  AND  BOILER  CASING 
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TYPICAL  OIL  TIGHT  BULKHEAD  AND  DETAILS 


G  I 
pei  ^ 

9  ^ 


1^ 
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TYPE  BULKHEAD 


tTronsBhy 


DECK  LONGTL  TD  TRANS  9 


TIE  PLATE 

12,000.TON  D.  W.  TANKER 
Builders,  Bethlehem  Shipbuilding  Corp. 
See  Opposite  Page 
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TRANS  BHD  TO  SHELL 
L0NGIS#I5&I5. 


SECTIONS  THRU  TYPE  BULKHEAD 


7rans,Bhd. 


LONG! #4  TO  TRAN.  BHD. 


\:Jrcrns.Bhcf' 


t  L0NG1«I5T0  TRANS  BHD. 


STIFFENER  AT  LONG.*  17 


*.BHaL0Ne'L«12T0  TRANS.  Btfa 

X^-i-o'->\ 


-4-0  1->       *  <,  - 


Bkt  IB^PI. 


7j_  J 

STIFFENER  AT  L0NG.<r?3 


12,000-TON  D.  W.  TANKER 
Builders,  Bethlehem  Shipbuilding  Corp. 
See  Oppottte  Page 
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TSuMmssm  deck  girders  am>  muBS 


BRIDGE  DECK 
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iJCTAIL  OF  FRAMES  AT  SlOi 
^OR  r'  RIVETS 


OCT^U.  OF  W^iJn  AND  OOUBUWB  '^^^ 


PETAILS  OF  FRAHES  AT  SIDES 


1^ 


©0 


ffl — » 


G«f>cmr  Notes 

W^^m^i  ^Wibr  W^lY,  S'forrm 
'f0/t$  for  msrr^^  y 


UPPER  DECK  PLATING  PLAN 
9^T0N  a  W.  FREIGHTER 


PLATE  XXXIX 


FORECASTLE  DECK  PLATING  PLAN 


i 
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DECK  PLATING,  AFT 


12^00-NET  TONS  D.  W.  LAKE  BULK  FREIGHTER 
Great  Lakes  Engineering  Works,  Detroit,  Mich. 

Sec  Opposite  Page 
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DECK  PLATING,  FOSWARD 


12^0a.NET  TONS  D.  W.  LAKE  BULK  FREIGHTER 
Great  Lakes  Engineering  Works,  Detroit,  Mich. 
See  Opposite  Page 
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DETAILS  OF  UPPER  DECK  REINFOE 


FRAME  2 


y  Spacing 

RowfzVfa. 


ongitudina/  Bars  not  Showt 


STIRRUP    SPACING  FOR  BEAM  OA 


4-rDfa. 

SECTION  B-B 


CROSS  SECTION  Bl 
AT  MIDSHIP  SI 


%'3e/7t  0.-ZW^ 


DETAIL  OF  HATCH  COAMING 


,  'Umber  Ho/es 
3'.0"C.C  About 


^ivJrvn  Stmy  * 


TYPICAL  CROSS  SECTION 
DECK  HOUSE  CURB 


fk'Dfa.Sfft 


1 


'S'Cfh.  zne/  Quarters 
Uctdh  Ha/f. 


TYPICAL  CROSS  SECTION 
OF  PIPE  TROUGH 

!»     fz''Dia.  Sfirrups-5X:Ws.  End 
[Quarters &b''Cfrs.Mioicll€Haff 


'Z-l'k'DiaBars 
H'M'Dia.Bars 


M'Dfa.Stfnw-^'C^  ^ 
^Quarters  Br^fcm^MklM imf 


 ) 

-Z'lYB'DiaBars 


l'/e''Dia,Bars 


^     SECTION  E  E  , 

\Jltroush  S'xt'Bzann) 


,  SECTION  DO 

(Through  6\l4"Bzam) 


.    SECTION  CC 
[Through  TxM'B^arf^ 


h'Dia.Sfimjps@4''0.aV^'- , 
Throughout 

4'iWDfa.  Bars  Hook  Bids{ 


.    SECTION  FF  ^ 

{Through  Sh'xZI' Bean^ 


CM 


DETAIL  OF  HATCH  COAMING 
SECTION  G6 


7,500.TON  D.  W.  CONCRETE  CARGO  VESSEL 

Sec  Opposite  Page 
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UPPER  UECR  KEINFORCEMENT  PLAN 
7,500.TON  D.  W.  CONCRETE  CARGO  VESSEL 

PLATE  XU 


I' 
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i         I  ■ 

'     General  HqHs 

fmefrkal  i^bouf  t  of  ship  excepiassho^n  QTiWi^tU^ 
and  Camber  of  Deck . 
plmensions  Qivm  from  Frame  Lwe^ 
^ijfh,  ^tm/Owck  UaofaiiSh^ anefBomdn^i^  or^hpofDeck  to  be 

S/te//  Clips  are  4"x4''x  /e.SffiF 


45 
Length - 


45 


41 


1.. 


3? 


8mi.'5drv  if  TO  r;^^  Ff5  ~\ 

in  In^rv* 

D'k  Scarry  3  fo  i7^r 

7           ^  '■■'4 

7 

4 

SfrmaerL  /o  il^PL 

4^ 

31        35  J3 
Length — '  *■ 


31 


..L_ 


25  Z5  2i 


1 


'=  '[ :  ■; : ! 


/  Hi 


STERN  TUBE 


WINCH  AND  STEERING  ENGINE  FOUNDATION 


SHOWN  FOR  A      TYPICAL  ELEVATION 

VIEWS  OF  WINCH  POUK 
ATIONS  ON  UPPER  DK^ 


^^^^ 


SHOWN  FORC 

4.  I^gyg//? 


PLAN  VIEW  OF  PEDtelAL 

~  "  mm 


.  ^  Sid^  o^/y  5ec  BewffiSfr 

tff&lfs-M^        flock '^^g  /r?^artf. 


PLAN  VIEW  pF  STEERING  ENG- 
PI««IC>.JbT  OPPER  DECK. 

 ^ 

— Z^-JU'---^  2^7U^-A 


PORD,  SIDE  OF  PEDESTAL 
FOUND.  LOOKING  AFT. 


PLAN  VIEW  AT  TOP 
OF  PEPiZSTAL  FOUND. 


A^^I^SI  OE  OPPOSITE 


AS  NOTiea 


PLAN  VigW  OF  TOe  STEERfNG 
ENG.  FOUND.  ALL  HOLES  SHOWN  ARE  FOR 
{"FOUND.  BOLTS.  HOLES  TO  BE  DRILL- 
ED ON  SHIP. 


AFTER  END  OPPDSITt 


9,000.TON  D.  W.  FREIGHTER 
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WATER  TUBE  BOILER  FOUNDATION 


n<-Jl\9t — -: 


if 


ESS 


Section  of  Side  8«airrrs  f  Rjr'd  trfFrs.^ 
Oppo^tC^GonribtoTankSidt  BrKt  at 


Mitnmd  holding  ekmn 


[JctOil  of  H<  Angles  between 
Alh  ftin  SuppgrtS  15  locortedl 
ot^ond  IT-5Hrom  t  Port- 
€idft«h»(fn.Sfb^.5ide  Opposite 


Section  of  Side  Bearer  5"  Forci  of  Fr.  No.  88 
Port  Side  ihowaSfbil  Side  opposite.Cona 
to  Tank  Side  BrWt  at  Fr.  hk).8e ^88 


Otp9C7nmcttdtQtank 
around  L. 


Section  of  InbdBearcrt 
Looktog  Aft, 


PLAN  VIEW  OF  BOILER  FOUNDATION 
Port  Side  shown -Sftfd.  Side  Oppotite 
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TRANSVERSE  SECTION  AT  FR.  N0.86 
Port  Side  shown  Looking  Aft 
StSLSkkOwsite 


DETAILS  OF  2,500  S.  H.  P.  TURBINE  FOUNDATION 


NOTES 

Basepfotw  Ibr  tvrtm  S  reductfonotw  cosing  m// 
ceiminhhnk.fhhs  for  Mdinffdnwffhofts  shown 
ftHfsk.Hm9t/ioks  fobte^i/f9tffom0fchbasepkrMs. 

Rivet  hoksspoewdfocMar 

/Iffrfve^  in  top  offoanekthonfo  bo  counforsunk. 

/ifvetsi'txoufwHoro  eonnoctmgfo  TBstrako  of 
tgnk  top  whtro  rivots  arox' 

dips  to  tank  tap  C0u/M«m  around  bo  foro.  bafanco 
of  foundation  is  ortctod 


i-<^,  2S.S»Pi 


•2;   €  ofShoft'^ 


— I 


SECTION  AT  FRAHE  Na75&T4  (LOOKING  AFt) 


SECTION  AT  FRAME  NO  7E  (LOOKING  AFt) 


</ai'->  <--  J<■^•— >|<■^^•-P>I 
k  5^^" 


SECTION  AT  FRAME  NO. 75  (LOOKING  AFl) 


5^-4    ■  ^ 

SECTION  AT  FRAME  NOTS (LOOKING  AFt) 


■  t  of  Shaft 


m^ff 


k3 


SECTION  AT  FRAME  NO. 77  (LOOKING  AFT) 


^i.ofShaft__  .t^^<^_^^.  _^ 


79  80  81 
LOOKING  INBOARD 


totof^htp 


«>5 


nzsfir-nT    ^htr>cieon^    ^sfisp^fm  « 

GIRDER  P-eV^ft"  FROM  CENTER  LINE  OF  SHIP 


**— — 


FtAH  View  or  IMF 


LOOKING  AFT 


/  tofjShip 

^  } 

-2   /IStfel Liner 


aw,. 


^      n  IS  m  


.... 


FRAME  NO.  71  (LOOKING  FORWARD) 


n  IS  m 

LOOKING  INBOARD 


See  Oi^site  Page 
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2,500  S.  H.  P.  TURBINE  FOUNDATION 


PLAN  VIEW  SHOWING  CONNECTION  TO  TANK  TOP 


ELEVATION  STARBOARD  SIDE  (LOCKING  INBOARd) 
See  Opposite  Page 


AUXILURY  FOUNDATIONS 


^  samt/rrw/asfht  fvpof  Looking  Outboard 

eng.'fff  fbvnafoiton. 

FOUNDATION  FOP  LUBRICATING  0ILC00UN6  PUMP 


p_--L^..—  -. 


r  7^4?"-— >, 

.^f-^<a^ii--7SpcK*tatfi"----^avy-if 


5Q6* 


PLAN  AT  INNER  BOTTOM 


/  ( Anglt  at  top  ofmgint 

\  \  foundation  to  bene/ around 
\  ios^offhn/stbhckfyvne^~wT-^^~r= 
y  tion  Sx3'k/2.8^  ^  


^  'ST)rilleof  Holts    '  li'DrUhdHohs 
PLAN  AT  TOP  OF  FOUNDATION 


Engine 
Foundation 


L 


SECTION  AT  FR  NQTA 
Looking  FarwoifOl 


Tf^Jjfa*'  -^'l  '-g/V/^  j*-y 


Loeldng  to  fer^ 

THRUST  BLOCK  FOUNDATIOH 


I 

1 

1 

1 

1 

1 

^%¥etS'^ 

— -JF 

'  V 

1*^ 

SECTION  AT  FR.NO.70-71 
72AND73 
Look;n3  Aft. 


im-Affe^. 

PLAN  VIEW  OFId  deck  4?** 
PbrtSidtOn\y  ^Sml 

TURBO-GENERATOR 

FOUNDATION  SSS 
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1 


AUXILIARY  FOUNDATIONS 


'Vi'Liner 


 ,  —  J 


to  be  cfriMmsMp 


SECTION  THRU  TANK  SUPPORTS 
LOOKING  AFT. 


Sk/e  ofShi/y_ 


— lin-^i'^-^  i 


PLAN  AT  BOTTOM  OF  TANK 
PORT  SIDE  SHOWING-STBO  OPPOSITE 


Spact  r/vefs 
iome  OS  space, 
in  tank  top. 


 S'.3' 


 >j 


-  -    -i  -  ^ 


1 1  i 


CLEV.  TANK  SUPP0RTS-l6-n  TO  t- LOOKING  OUTBD. 
PORT  SIDE  SHOWING  STBD  OPP. 
SUPPORTS  l9'-5-«»  2r-5-TO  ^  SIMILAR 


L-Cti'xl9.6»- 


71  Tl  73  '74 


FUEL  OIL  SETTLING  TANK  SUPPORT 
PORT  A.  STBD.  SIDES. 


CLEV.- LOOKING  OUTBD. 


CLEV.- LOOKING  ill 


FRESH  WATER  PUMP 
PORT  ONLY. 


drt/M  on  ship 


ffSS^PL 


3  "Flange 
ELEV.-LOOKING  OUTBD. 


ELEV.-LiXH<IN6ilF 


SANITARY  PUMP 
PORT  ONLY. 


Dia.  bolts  on  ship. — 


24'-6Vt''to  i.  Stiip  ji-?'-^^*^  -s4 

PLAN 


AIILs3f2'^3'/i'xi.S^ 


^CLEV-LOOKING 
AFT. 

7  EVAPORATOR 
>  PORT  ONLY. 

Base  Line^  ^  


ELEV.-LOONINS 
OUTSD. 


9.000.TON  D.  W.  FREIGHTER 
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AUXILIARY  FOUNDATIONS 


3  V  S 

1^ 


5  4 


I 
3 


I 


xl 


•3  k. 


< 

o 
z 

o 
o 


UJ 


UJ 

-I 
o 
o 
u 


5i 

Go 

E 


Z 

o 
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AUXILIARY  FOUNDATIONS 


A. 


II  Hol9S  for'hyBo/ts 
i  fo  be  driUtd  on  ship 


SECTION  THRU  TANK  SUPPORTS 
LOOKING  AFT. 


— i-X^j^.  -  ^.  i 

1  .j —  *  —  >^       ^  I 


— Vf^^  


^5  1  * 

.        •  Cs  .  1  iL 


!  I 


i 


p. 


PLAN  AT  BOTTOM  OF  TANK 
PORT  SIDE  SHOWING-STBD  OPPOSITE 


iameosspoce. 
in  tank  top. 


-8'-3"- 


(f    ]]    Tl    [T  ^ 

CLEV.  TANK  SUPP0RTS-l6-irT0 1- LOOKING  OUTBD. 
PORT  SIDE  SHOWING  STBD  OPP. 
SUPPORTS  l9'-5-«»2r-5" TO  ^SIMILAR 


 i^.^  Utt  ifer^* 

71  T:  73  '74  ^^'VJ^t'V, 


FUEL  OIL  SETTLING  TANK  SUPPORT 
PORT  A.  STBDi  SIDES. 


^'3'Fhn^ 
CLEV.- LOOKING  OUTBD. 


eLCV.-LOOKIN«IP 


FRESH  WATER  PUMP 
PORT  ONLY. 


^3''nanqe 
ELE v.- LOOKING  OUTBD. 


ELEV.- LOOKING  AFt 


SANITARY  PUMP 
PORT  ONLY. 


PnllSHoiis  for  ^4" 
Diet,  bolts  on  ship. — 


1  ^"tj 

?4f-GHr''fo  i.  Ship  4c-2'-^%«^  ->l 


PLAN 


AIILs3Y7'^3'/t 


WCLEV-LOOKING 
AFT. 

V  EVAPORATOR 
I  PORT  ONLY. 

tas9  Lint-^  ^  


ELEV.-LOONlNt 
OUTSO. 


9,000-TON  D.  W.  FREIGHTER 
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AUXILIARY  FOUNDATIONS 


■.-.-IM»— 


z 
< 

Q. 


o 


1.91 -> 


OJ 


d 
o 


5^ 


I 


ii  J. 


UJ 


UJ 

o 
o 
u 

E 
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•1? 


AUXILIARY  FOUNDATIONS 


fB'h'd  Pi  topped  for  ^  "Dici.  boi'rs 
-IG'-T^from  t 


 S'-O" 


Air  Chamber. 


^WDia.Sfud  Bolt 
Hex.  Nuts 


--Z'-Z/'A"  >i 

—IT'T'from  t  of  ship 


-B'h'dPrt  tapped -> 
for^ViaSfudBo/ts 


5-- 


fop. 


PLAN  VIEW 


LOCATION  OF  AIR  CHAMBER  BRACKETS 


EnofinQ  and 

BoilQr  Casing-. 


Y 


Bridge  Deck^fj ;:!  ^^^^^ 

"^"""^AT"  »•  >i  o  ~o    o    o    C__o  I  o 


FOUNDATION  FOR  500  GAL.  LIGHT  OIL  TANK 
STb'D.  SIDE  ONLY. 


'3"k3''}(8.3^  furnkhed  with  tank 


..  I  ^A'/^iv.^X'^    ^J'/2  "xZ^'xlS*  Double 

WP.'vcts'^<^       3'-7"  >l 

^  FRI»88  LOOKING  AFT  FR  »85  SAME 




PLAN  VIEW 
FRESH  WATER  TANK  -  ST'B'D.  SIDE  ONLY  ^ 

9,000.TON  D.  W.  FREIGHTER 
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AUXILIARY  FOUNDATIONS 


WRivs. 
PLAN  VIEW 


ir-O'totofShip 
'Bottom  Bracket 


OIL  HEATER  BRACKETS  TO  BHD*d3 
STBD  SIDE  ONLY 


M-         To  mouieltol  Tank  Top 
0iiH9at4r^ 


JWMm.Spcs. 


LOOKING  OUTBOARD 


12'-99k''from 
moulded  TJ. 


3-f 


-ILJ 


'/k'xtVi''F/atBarSt4 

SECTION  A-A 


SECTION  C-C 


'/^'x/Vk'FhtBan. 


Strap 


'Scuttit 
Butt 


Upper  Dk->t 


A 


'^Bffd.^JO 


LOOKING  OUTBOARD 

SCUTTLE  BUTT  FOUNDATION 
PORT  SIDE  ONLY 


B'/f'd.^SJ> 


J 


S^'Rivs^ 


PLAN  VIEW  AT  TOP 


-J^S"  1 

S/s'R/vet) 


PLAN  VIEW  AT  TANK  TOP 


PEED  PUMP  MANIFOLD  FOUNDATION 
PORT  SIDE  ONLY 


FUEL  OIL  SERVICE  PUMP  FOUHDATIOH 
STARBOARO  SIDE  ONLY 

9,000-TON  D.  W.  FREIGHTER 
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AUXILIARY  FOUNDATIONS 


rSidQ  of  Ship 


Angle  furnish^e/' 
with  fank 

WHoi9s  drilMin^ 
brae  kef  &  for  shaft 
fo  go  thru. 


INSPECTION  TANK  FOUNDATION 
PORT  SIDE  ONLY. 


SECTION  SHOWING  CONN.  TO 
TOP  OF  TANK 


ELEVATION  LOOKING  OUTBOARD 


G7 

PLAN  VIEW 


Deck  Camber-^  ^  J^^-JVJ^i^^ 


^-l'-8'from  < 
SECTION  -B-B- 


Upp«r  Deck 


^-  tofRefrqMach 


To  Suii 
Deck  Camber^  ' 


\V€''Botf  hohs  fobt 
K-  7'/^^-        7'/?*-  ->  lYtrken  from  rwfrm 
:     '        I  /  \machin9.  founofafiom 

J  Leve/'^  


^UppgrPtck 


REFRIGERATOR  MACHINE 
PORT  SIDE  ONLY 


SECTION  "A-A" 
FOUNDATION 


All  rivets  foefeet 
^i^^dia.^Mt-'mQg^i 


9,000.TON  D.  W.  FREIGHTER 
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AUXILIARY  FOUNDATIONS 


L'4')i4'x9.8»^    ELEVATION  AT  I3'-irFR0M  ^.N-^'V-/ 
PORT  SIDE  -  LOOKING  OUTBDT 


I 


ELEVATION  AT  FR.  75  PORT  LOOKING  FORD 
ELEV- AT  FR.  78  SIMILAR 

MAIN  CONDENSER  FOUNDATION 
PORT  SIDE  ONLY. 


75* 


ELEVATION  8'-3" FROM  t  SHIP 
PORT  SIDE-LOOKING  OUTBD. 


_     LOOKING  AFT 


7J/-XPLAN  AT  BASE  PLATE 
MAIN  CIRCULATING  PUMP 
PORT  SIDE  ONLY. 


SECTtOflATfmiiElV 
PORTSlOE  LOOKlNe  FORD. 


LON&GIROER  iS^'FWIt 


L  _  ■ 
\cpMfghM: 


•^^^  Main  Circufafinq  Pump 


■   PLAN  AT  ENGINEERS  STORE  ROOM 
l4'-r  ABOVE  BASE  LINE. 

^Pl.  15.3' 


chwn  tfolfz  ^ 
PLAN  OF 
BASE  OF 
AIR  SEPERATORS 


■Pl.20.4'* 


down  bo/fs 


PLAN  AT  BASE  OF  EJECTOR 
I7M0;<*AB0VE  BL. 


Ii2 


SHolfs  fhrlVi'eliaMldin^ohwn  bolh 


 5  oIk 


GIRDER  l3'-l'FR.t 
LOOKING  OUTBD. 


excepf  as  noted. 


9,000.TON  D.  W.  FREIGHTER 


CONDENSATE  PUMPS 
PORT  SIDE  ONLY. 
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AUXILIARY  FOUNDATIONS 


^mp  conn,  to  verffcal  channeis 
to  be  dritf9cl  on  ship 


{G Holes  forTdia  holofinci  down  bolts 


Civ^  PLAN  AT  BASE  PL.  PLAN  AT  TANK  TOP 


L-i 

1 

^S'/i'-^isyz'-^ 

PLAN  AT  TANK  TOP 


4Holes  for^'DmhoMina 
fdown  bolts  at  corngrs, 

fPl.lOA^ 


1 


,   1 1  i  except  a 
Tank  Toc^r.J^l^Pf^ 


Ls3'/i''x3'/2''xll.l*  !j|        Fr  •TG 


LOOKINt  Ml 


Girder  izVaft.  fr»80 
looking  ford. 


girder  ATFR.tSO 
LOOKING  FORD. 


BALLAST  PUMP 
STARB'D  ONLY 


GIRDER  ZO'-lfFROM^  GIRDER  9' FORD  FR*75r LOOKING  PORD. 
LOOKING  INBD.  GIRDER  6" AFT.  FR.*76  SIMILAR. 

FUEL  OIL  TRANSFER  PUMP 
STBD     ONLY.  ' 


f!0"x3.4x34-x24.6tL 


LSy3i 


Holes  for  l"dia.  holding  dowrh 
bolts  to  be  drilltalon  s  hist 


 A 


in 


Wi7'-irtot 


'*^\li-'H(jn;lwood^  i 

l7'-ll"fot  *^  g       Holes  for rOia. 

«.       holding  down  boHs 


I 

o 

i 


Kan  at  BASE  I 


'<'Si^sfr-:7'-i'/2''toi 

^<lf  ^<-ir: 


t  Suction  End 
i  Suction's^ 


->^l'/2"  ^Ulf^" 


0-1 

'}3'/f''x3'/2''xll.l» 


^^rPI2a4»_ 


ELEVATION  AT  BHD«83 
LOPKING  FORD. 


SECT.  AT  BHD  •BS-  l2'-0-FR0M  t 
LOOKING  OUTBO. 


MAIN  FEED  PUMPS 
PORT  ONLY. 


Fl?0.4^- 


^^L^G''x3ixllJ* 


■Holes  for  WDia  holding  down  bolts 
to  be  drilled  on  snip 


ir-G'foi 


'^ifHardwood 

{Uy!0-'Oia. 


t  of  Ship 


Sani+ary- 
Tank 
h^' Lag  Screw. 


'/I'BoHs  and  Nuts 
Vunder  tteai 


'ts  [rJr^^Frl 


LOOKING  INBOARD 
FRESH  WATER  TANK 


f/'-»l^BhVi*93 


I; 


IT  ' 


■LS''x3'y/l3e* 


tofShip—^ir- 


PLAN  VIEW 


AIIL^3frx3i/^'AlU* 

GIRDER  I8'-sVfR^        GIRDER  AT  FR.»82  except  as  noied 
GIRDER  20'-6VfR  tSIMILAR     LOOKING  FORD.  PLANW  BASE  PLATE 

l8'-5'/4tot  — 


4'x3'h''x9,lffL- 


ELEV.  AT  BHD  ^83 
LOOKING  FORD 


FIRE  AND  BILGE  PUMP 
STBD  ONLY. 


LOOKING  PORD. 

ASH  HOISTING  ENGINE  POUNDATION 
sfiDD  BIDE  ONLY. 


PLAN  AT  TANK  TOP 


9,000.TON  D.  W.  FREIGHTER 
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BITTS,  MOORING  PIPES  AND  FAIRLEADER 


l8MrM00RlN6PIPC 


 g..  

^ALF  PLAN  OF  BASE  (PULLEY  RENO\^ 


 7/-- 

1  1 
1  1 

■  11 

i 

— 1 — 1  

ELEVATION  OF  FAIRLEADER 
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SINGLE  AND  DOUBLE  ROLLER  CHOCKS 


^        - 75'La*Pfcrfe5r  'c'->,y/!?'Tap Screw      SptndfecL*  -j  ^r^^_<—^'—>±^ "        ^ -*!^ 
■  ■  X    T-  -r  -♦,    —    ^ "  n 


I3"0PEN  CHOCK 


le^OSEP  CHOCK 
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PROPELLER 


Mil  and  T»  fx 
^UmigBoftSs^ 


EW-WiMTHANO 

w-cr 

S47 

4 

n^*:^  ^ 

CAP 

(Cast  Iron) 


8^T0N  D.  FREIGHTER 
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ARRANGEMENT  OF  SHAFTING 


BULKHEAD  STUFFING  BOX  AND  UNE  SHAFT  BEARING 


*. 


I 


?  ■USSHTh.tmi 
LID  HINGC  BOLT 


OIL  POCKtT  LID 
(jLastlroq) 


 fS'le^ofSeor/.ng  - 

VIEW  SHOWING  CAP  RCMOVtD 


•X-i  


Li--!-- 


-  5* 
 I 


if 


* ..   *  _  -  -     -   -  ■■ 


4  -V 


/J- 


LINC  SHAFT  BEARING 


ilil  1^  IUh 


I 


*i  Ml  S' 


i 


Section  on  A-B 


BULKHEAD  5TUrFlN6  BOX 

9,000.TON  D.  V.  FREIGHTER 


550 


WATER  TIGHT  DOOR 


WATER  TIGHT  DOORS 


1 


I 


1^ 


J_L 


^  Section  A'A  _ 


> 


Door  Pfaf9,/5.5f 


Detail  of  Dovetail 
Connection  at  Comers 
of  Gaskets 


Poor  /i'tfM/Ader  Gaskef 
P/afe-,        set  rtithShe/iaCy  ' 


I 


-\-'   '-xiR,^ets-X'^      ■        :  I 

J/  ^^k-  ^-j/-  ! 


Section  B-B 


J 


'Door  Plate 


Detail  of  Doors  in  Bulkheacto 
WATER  TIGHT  DOORS  IN  TWEEN  DECK  BULKHEADS 


5. 


For'd  Bnd^  Bh'd 
Door  \  1"^- 


"^cS  *  r  ■ 


..V 


Grab  W I 


r<  -  4'6i-0oorF/  H 
k  ■■        4'-7'cut/nP/  > 


»<5 


 4-7fihorPL        -      >*  I; 


L/ner  to 
suit  dase 
of  hinge 


•Hinge 


/.;^'r Rubber  Gasket 


liner.  MS.    .  . 

Section  b-b 
WATER  TIGHT  DOORS  IN  BRIDGE  BULKHEAD 

8,800-TON  D.  W.  FREIGHTER 

See  Opposite  Page 
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6mM 


 S^!§^?*^ 


Section  c-c 


DOGS  AND  fflNGES  FOR  W.  T.  DOORS 


For  Doors* 

in  Poop  and  (. 
Forecastle.  i'^^^- 


riDExtra  ---\-"-^^^. 
Heavy  Brass      ■    \     '  ' 
Pipe  2 f long     I   \  ^- 
per  detoil(lron    ;  ' 
Pipe  Size)  \ 


Drill  &  Tapi'deep  for  Pin 
TNs  pin  limits  movement 
ofdogJIdjust  sleeve  so  «^  . 
dog  will  swing  IIS* 


I  Y'"^'..- 95" Extreme  movement  of 

 \_Pin. 


!  i  ' 


Dog  above  Horizontal 
ijP    \         i^Castor  Wrought Ste€l 


— 


^W* Movement  of  Dog 
bekm  Horizontal 


Jlbout 


Turnjo  working  fit  in  pipe. 


.€  Thds.  per  Inch 


71 


^to  suit  type  of door-^'^'>^ 
<         I-  to  suit  type  of  door      -  ^ 
ftlefin/sh''         _.  File  Finish 

Pin 


Oog,^'xS: 

IH.I--^ 


'  —  imderDocr 

^.rframe 


4-  i 


Spli  t  Pin 


'hbehrou^ddmtQ  !  ,  I 
suit  when  knit  ^me^  l  I  ^  J 
ondoorfhm  >^ 


DOGS  FOR  WATER  TIGHT  DOORS 


HINGC  FOR  WATER  TIGHT  DOOR 


Section  B-B 
WATER  TIGHT  DOOR  FORECASTLE  AND  POOP 


MOO-TON  D.  W.  FBEI6HTER 
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SLIDING  WATER  TIGHT  DOOR 


ARftAMGEMENT  OF  DOOI^ 


iocafton 


3 


(iGc^fOfT  fie  Si^/f  mjrk 


Bracket  ^  Cqa 

p  ^  FT  ^np^  r — ^  —^ro^ 


Smooth  C&sHfi^ 


i^Orif  &ff^  Dof^ 


SCREW  auocK 


Ci^sf  iron 


l^-^   .^^^,JL  CQupk^yfttt/ihar^ 


SCREW 


5S4 


DETAILS  OF  RAISED  WATERTIGHT  MANHOLE 


Sec  Opposite  I'ane. 
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DETAILS  OF  RAISED  WATERTIGHT  MANHOLE 


LIST  OF  MATERIAL  FOR  ONE  W.T.  MANHOLE 
COVER 

Remarks 


Pc.  No. 
No.  Pes. 


Name 


1 

2 
3 
4 
5 
6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 

17 
18 
19 


Frame 

2  Hinge   

1    Hinge  pad  

1    Hinge  pad  

Bolt.  Ji"  dia... 

Dog   

Bolt  pad   

Nut.   

Pin,  ii"  dia... 
Hinge  pin,  ^i" 


High  coamiriR. 
Galvanized. 
Galvanized. 
Galvanized. 

Galvanized. 
Galvanized. 
Acme  threads. 


Cover  frame. 
Gasket  strip . . 
Gasket  strip. 
Tap 
4  Split 

dia  

4    Split  pin, 

dia.   

1  Gasket   

1    Cover   plate . . . . 


pin, 


Man 

Med.  steel 
Med.  steel 
Med.  steel 
Med.  steel 

Comp. 
Med.  steel 
Med.  steel 

Comp. 

Comp. 

Comp. 


Med.  steel  2^"  x  '//'  flat  bar. 

Med.  steel  Galv.  Va"  x  3/16" 

Med.  steel  Galv.  K"  x  3/16" 

Comp.  long. 

Comp. 

Comp. 

Rubber 
Med.  steel 


2^4"  X 
12V4 


Pin    Med.  steel  Galvanized. 


1  «  > 

-i  1 

r- 

.1 

/s 


Ff. 

1  y 

t 

ij^a  Split  Pin 
16 


.  Holt  for  ^RBoH- 


— * — r 


J- -  Acrm  Threads.' 

§iWf.Of      7  per  Inch- 


Acme  Threads.  7ptrhKh 


/>  :Hol€^  for  ^'ffl¥L 


I    Holes  for. 


See  Oppotke  Pate- 


J  A5  drawn 
4   To  other  hand 


\ 

\ 
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COMPANION,  COALING,  AND  LOW  W.  T.  HATCH  DETAILS 


^Holt?'Dttp 
SoH:'AI! coves  fc     -^j-ked * 

HATCH  COVER  DETAILS 


8,800.TON  D.  W.  FREIGHTER 
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CARGO  HATCHES 


PLAN-ypPERD&CK.IU1CKESN0.  l  '2-4'5 


i  ■iili'&i       A-  H-,;r:^/,:^-^  ^c.;^r^;«7Jg^      Cast Sfee/ Corner Pifce^ 


W.Aff- 2ND  DECK  HATCHES  NO. 

8,ftOO.TON  D.  W.  FREIGHTER 
See  Paget  560  mnd  561 

559 


CARGO  HATCH  AND  DETAILS 


Eyiaffianfe 

on  cM-n-r^ 


Cast  Sitzl 


^1  /"^^  ^ij: 


1 1 V/  cfves,^ 


-U(4 


PLAN  AT  UPPER  DECK 
HATCH  No.  3. 


'  "Z*BAR  CARGO  HATCH  CORNER 
Upp«r  and  Bridge  Deck 

TTK 


SECTION  C-C 

Loohnq  Outboard 


S^'jCr-M  Taki  n'vwf  hoks  ^iHlt  iitffftfff 
HATCH  BEAM  CARRIER 


PLAN  AT  Z**2  DECK 
MATCH  No.3. 


8,800.TON  D.  W.  FREIGHTER 

Sec  Pages  559  and  561 
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CARGO  HATCH  AND  DETAttS 


L  SECTION  y*J' 


Hah h  Coaming — T^/ 

 11  U  ^t— i-^ 


 1  1  ±^ 


rr 


Lh- 


V»  Corner-y  \  \\ 


Looking  Outboard 


 2SVt$'-  

•Vtrify  at  ship 

Note -Drill  all  hoki  to  suit  ship 
CAST  STEEL  CORNER  PIECE 
HATCHES  1-2-4-5 


PLAN  AT  BRIDGE  BfOC 
HATCH  No. 3 


HATCHES    l-Z  4  5 


^JVt'xSVxnS'Sing.'e 
'^Brachtf  Pit  20.4' 
TyiSymiSBKhannt: 
ISJl/ner 


SECTION  CORNER  AT  DECK 


MATCH  BRACKf 


'Kh  CoanTffjg 
■3¥i'x3Yt',IU'Anqk 
'Pfaft 

■Z'i'xSii'xIimngk 


DETAIL  OF  CONNECTION  OF  SIDE 
AND  END  CHANNELS  AT  CORNER 
OF  UPPER  DECK  HATCHES. 
HATCHES  1-2-4-5 


rlO'-S'- 


.       ^      l^^^  »e^s  cut  i^'Shyofmidfh  of  hatch- - 


^rM3-x94»Cutfo3't?'/2' 


^3y3-x94-Angl€  cut  to  3\m' 


HATCH  WEBS 
Pkrte  ofalffrnati^  wtbs  to 
te  run    to  top  of  covers 

SECTION -J-  fj'' 
Looking  aft  2Q4'Bracktton 


HATCHES  1-2-4-5  ''/^'^/^ 

Y^f^^^mmmP  ^ItS^^^r^^  hatch 

si*    I  i!  / 

«*_»ri^  ^^qrtf>'shyof_m^0f_t»tih_ 


Flanfeoftopy 
t^t^fobfor' 
oncarriti 


Plate  of  olternafi  mbs  j 
lit'^m^carritd  up  to  top  of  copiers 


rx3^s*0bi^ 


SECTrOK'A-A' 

Look        i^\,\\.;  ■uAy  J 

HATCHES  1-2-4-5 


^  i: 


5 


Piatt  ofaftamate  wth  to  be 
run  up  to  top  of  trooct  covers 


I28'PI 


to  frtend  to  top  of  covers 

SECTION'H" 

Lookinq  aft. 
HATCHES  1-2-4-5 


'TA4'x9i'Dbi    / !'  T  T  ^-xrx^fm 

S-jrJ>94'Mcufy  fiatchJ  ^  I  ^?M*PlDoutler 

foJ'xif^'       DETAIL  OF     Coarrtrng        3-M3'M94'LPb! r-jtchwn 
HATCHWAY  BEAM  UPPER  DECK 

-^5V  KBrachtsonatiieams  HATCH  No. 3        HATCHES  1-2-4-5 
imrny  of  hatch  20^* 

\ptjnm'tUKtm 

\miv 


8^-TON  D.  W.  FREIGHim 
See  Pages  559  and  560 
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ft 


CARGO  HATCH  AND  DETAILS 


fofC'^V  ^r->^-2'-S)^'^  ->t< —  Z^S'A' 
of  C/arrips  ^   .   '^■^^=«3-^  ! 


Trunk  Top 


IK  I  op   »\  A 


3_ 


£ye  Bolt  MS,  mfh  1^4' Sfd  Nut  on  mside 
and  a  J^i  "inside  dia      wire  ring 
rfeided  in  eye 


Cornerof  CS- 


Main  Decky. 


M22.TON  D.  W.  COLLIER 
New  York  Shipbuilding  Co.,  Camden,  N.  J. 

See  Opposite  Page 
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CARGO  HATCH  AND  DETAILS 


Use  Pan  Hx  '  * 
6cnerally 

Max.  Spac£  for  WT  Frame  Lafid^igm^ifim 

Afax  Spacm  Sf^fif^l 
VO/as-m^Mmf' 


006  AND  TUMBLE  DOLT  AT  ENDS 


DETAIL  Of  WATEHSHEO 
BATTENIN6  &  CLAMP 


rr/'pirff. 


6,422-TON  D.  W.  COLUER 
New  York  Shipbuilding  Co^  Camden,  N.  J. 
See  Opposite  Page 
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ENGINE  ROOM  SKYUGHT  LIFTING  GEAR,  STEEL  SKYLIGHT 


S^k  3' 10'  >1<  -/'n^-  H 


TYPff -B" 


Pc.  No.       Name  Material 

1  Worm  Bearing   C.  I. 

2  Bearing    C.I, 

3  Bearing    C.  I. 

4  Lever  Mai.  C.  I. 

5  Handwheel    C.  I. 

6  Quadrant    CI. 

7  Pad  Mai.  C.  I. 

8  Worm    Steel 

11  Collar    Steel 

12  Washer    C.I. 


13  Shaft  \V,"  Dia. 

14  Rod  Wa!'  Dia.. 

15  Rod  W  Dia.  . . 


.C.  R.  Steel 
.C.  R.  Steel 
.C.  R.  Steel 


LIST  OF  MATERIAL 
Remarks  Pc.  No.      Name  Material 

16  Washer   Brass 

17  Washer   Steel 

To  be  drilled  for  Pc.       18        Machine  Bolt. . .  Steel 

No.  2  19  W  Std.  Hex.  Nut.  Steel 

21  J^"  Taper  Pin   Steel 

22  Taper  Pin   Steel 

23  M"  Split  Pin   Steel 

24  Pin   Steel 

26   5^"  Machine  Bolt...  Steel 

For  1  ^4"  Rod.  27         Std.  Hex.  Nut. .  Steel 

For  Vj"  Shaft  between     28   Washer   Steel 

bearing.  29        Set  Screw   Steel 

30  Washer    Steel 

31  Washer    Steel 

32  Std.  Hex.  Nut. .  Steel 

See  Opposite  Page 
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2"  O.  D.  for  VA'  Sod. 
For  H"'  Bolt 
XYa"  Long. 

ZVi"  Long. 
2^"  Long, 
r  Long. 
2'  Long. 
2"  Long 

For  Bolt 

^'  Long  Under  Heii 

For}?*Pin. 

For  94'  Rod. 

For  W  Rod. 


DETAILS  OF  ENGINE  ROOM  SKYUGHT  LIFTING  GEAR,  STEEL  SKYLIGHT 
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ENGINE  ROOM  SKYLIGHT  LIFTING  GEAR,  WOOD  SKYLIGHT 


MATERIAL  FOR  ONE  LIFTING  GEAR  FOR  ONE  COMPLETE  SKYLIGHT 


Pc. 

No. 

No. 

PC8. 

Name 

Material 

Remarks 

1 

2 

Worm  wheel  bearing 

C.  I. 

2 

4 

C.  1. 

3 

8 

Lever   

Mai.  C.  I. 

4 

2 

C.  I. 

5 

rod  

Steel 

2'- 11  "long 

6 

rod  

Steel 

7 

2 

CI. 

8 

2 

Steel 

9 

8 

Pad  

C.I. 

10 

2 

IJ/2"  Shaft  

C  R.  Steel 

8'-2"  long 

11 

8 

5^"  Taper  pin  

Steel 

3'!"  long 

12 

26 

Carriage  bolts. . . 

Steel 

7' long 

13 

26 

Std.  Hex.  Xuts. . 

Mild  Steel 

Pc. 

No. 

No. 

Pes 

14 

16 

15 

2 

16 

8 

17 

2 

18 

16 

19 

10 

20 

2 

21 

16 

22 

16 

23 

16 

24 

16 

25 

2 

26 

4 

Opposite  1 

age 

Name  Material 

K»"  Pin   Steel 

Collar   Steel 

Plate    Steel 

Rod  V4"  dia  C.  R.  Steel 

J4"  wood  screws....  Steel 

H"  Taper  Pin   Steel 

Washer    W.I. 

Washer    W.I. 

%"  Split  Pin   Steel 

1/2"  Csk.  Hd.  Bolts..  Steel 
y/'  Std.  Hex.  Nut.. Mild  Steel 
V4'  Std.  Hex.  Nut.. Mild  Ste«l 
li"  Fiber  washer   Fiber 


See 

566. 


2%' long 

H"  tliidc 

(csk)  V  km 
2y^'  looff 
2"  O.  D. 
IH"  O.  Di 

4' long 


Top  and 
torn  of 


DETAILS  OF  ENGINE  ROOM  SKYLIGHT  LIFTING  GEAR,  WOOD  SKYLIGHT 
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ACCOMMODATION  LADDER 


For  Arrangement  and  Details  of  Accomodation  Ladder 
See  Pages  569  and  570 


LIST  OF  MATERIAL  FOR  ONE  LADDER 
Pc  No.  of 


No.  Pes. 


Name 


Mat*l 


1 

2 
3 
4 
5 
6 
7 

8 
9 


Davit    Med.  steel 

Bottom  pad    S.  angle 

Top  pad    S.  angle 

l%"  eye  bolt   Med.  steel 

Davit  stay   Med.  steel 

Davit   stay   pad   S.  angle 

fi"  bolt  and  nut   Med.  steel 

12"   cleat    Med  steel 

J^i"    shackle    with    1"  Med  steel 
eye  bolt 


10  2 


5^"  shackle 
eye  bolt 


with  Med.  sieel 


11 
12 
13 


Platform  brace 
Platform  stanchions 


Med.  steel 
Med.  steel 


1J4"  nut    Med.  steel 


14  10   Ladder  stanchions 


Med.  steel 


15  14   Pads    Med.  steel 


16   4    Yj"  links    Med  steel 


17 
18 
19 
20 
21 
22 

23 

24 


Hinge  bands    Med.  steel 

VA"   boh    Med.  steel 

Lifting  shackle    Med.  steel 

Hinge  male    Med.  steel 

Hinge  female    Med.  steel 

Links    Med.  sieel 


V/2"  nut  . 
Eye  plate 


Brass 
Iron 


25  8   Ladder  tie  rod   Med.  steel 

26  16      Washer   Med.  steel 

27  2    Clip    S.  angle 


28   1   Yoke    T-bar. 

29  4    Clips    S.  angle 

30  20   Washers    Med.  steel 

31  2    }i"  pins    Med.  steel 

32  1  Ladder  hinge   bolt.  . . .    Med.  steel 

33  2  Platform  lugs    Med.  steel 

34  2  Shackle  bands    Med.  steel 

35  2  Washer    Med.  steel 

36  1  RevTv.  plate   Steel  plaie 

37  1  Cross  plate    Med.  steel 

38  1  Cross  plate    Med.  steel 

39  1  B'd'r'y  angle    S.  angle 

40  1  Stay  plate    Steel  plate 

41  1  Ladder  axle   Med.  steel 

Ash  or 

white  oak 
Ash  or 

white  oak 

Ash  or 
white  oak 
Med.  steel 


Remarks 


Galv. 

Galv. 

Galv. 

2"  under 
head  galv. 

Galv. 
For    y  ok  e 
center  line 
pc.   No.  28 
galv. 

V  o  r  yoke 
ends  p  c. 
No.  28  galv 

Galv. 

Galv. 

For  pc.  No. 
4. 

Galv. 

Galv.  for  pc 
Nos.  12  & 
14. 

Weld  in  pc. 

Xg.  50. 
Galv. 
(ialv. 
Galv. 
Galv. 
Galv. 

Weld  into 
pc.  No.  49. 
I'or  pc.  No. 
1. 

6"  long, 
galv. 
Galv. 

(ialv.  for  pc. 

No.  25. 
(ialv.  5"x3"- 

1-leir. 

x9.8  S 

1 -right  and 
4''x4''  X  10.5it 

T-bar. 
3K'"x2K'"  X 

7.2  t  galv. 
Galv.  for  pc. 

No.  14. 
For  pc.  No. 

65-66  galv. 
Galv. 
Galv. 
(ialv. 
Galv. 


42  2  Stringers 

43  29  Threads 
} 


44 


(  As 
1  Req'd 


^  I  o  planking  

45  16    Hinge  band  tie  rods.. 

46  1    8"  double  block   Wood 

47  1    8"  doul)le  block    Wood 


-As  required. 
Galv.  for  pc. 
No.  17. 
With  upset 
shackle  and 
becket. 
With  shackle. 


LIST  OF  MATERIAL  FOR  ONE  LADDER— Coitfjnai 

Pc.  No.  of 

No.  Pes.  Name  Mat*!  RoHib 

48  2   Wheel    C.  I.         14*  ilia. 

49  1    j4"St'd  chain   Med.  steel   y-O"  long. 

50  1   fi"  St'd  chain   Med.  steel   IZ'-O*  to  coL 

galv. 

51  2   Caster  rollers   Brass 


cir.  rope. 


53  I         ly,"  cir.  rope   Manila 

1  R*^qM.  \  Lashing   Hemp 


Manila      For  fallsw 


For  head 
line. 


55 

1 

Med.  steel 

For  pc.  Xol 
27  2V4'  un- 

der hd.  glr. 

56 

Thimbles  (ring) 

Med.  steel 

For  maoih 

rope. 

57 

2 

St'd.  hex,  bolt  &  nut 

Med.  steel 

Galr.  for  pc. 
No.  19. 

58 

1 

Va" 

Med.  steel 

For  pc  Xo. 
1  galv. 

59  18 

Va" 

Med.  steel 

Galv. 

60 

5 

li"x2  5-16"  washer.... 

Med.  steel 

For 

bolts  pc 

No.  18&41 

gmlv. 

61  2 

62  20 


Ring  pad    Med.  steel 

•^8"  bolt  and  nut   Med.  steel 


Galv.  3"  un- 
der hd.  for 
pc.  \o.  14. 


63 

20 

Ash  or 
white  oak 

64 

4 

's"  toggle  pin   

W.  steel 

L-2'  galv. 

65 

2 

Clips   

Med.  steel 

Make  n'ght 
and  left 

66 

2 

Med.  steel 

Make  right 
and  left. 

67 

8 

I'j"  St'd.  round  headed 
bolts 

Med.  steel 

Galv.  for  pc. 
No.  G9. 

68 

8 

St'd.  washer  for  bolt 

Med.  steel 

Galv.  for  pc 
Xo.  67. 

69 

2 

Caster  brackets   

Med.  steel 

Galv.  for 
No.  51. 

70 

8 

St'd.  J^"  hex.  hd.  nut.. 

Med.  steel 

Galv.  for  pc 
Xo.  67. 

72 

1 

dia.  bolt   

Med.  steel 

Galv.  3ir 

73 
74 


dia.  toggle  pin   Conibin. 

U4"  St'd.  nut  hex   Med.  steel 


75   4         split  pins 


Med.  steel 


under  head 
pc.  No.  201 

For  pc.  So. 
18  and  12 
galv. 

For  pc.  Xa 
31  galr. 


76 

2 

S.  angle 

9.8  5  L 

77 

2 

Med.  steel 

For  pc.  Xa 

41  galv. 

78  29 

C.  Iron 

For  pc.  Xa 

43.  18"  X  4" 
galv. 

79 

6 

Eye  bolt,         eye,  H" 
iron 

W.  Iron 

(4"  under 
eye)  galr. 

80 

9 

Ok.  bolt  and  nuts,  H" 

W^  steel 

Galv. 

81 

9 

W.  steel 

For  Pc.  Ka 

80  gahr. 

82 

9 

Canvas 

For  pc.  Ka 

80. 

83 

3 

Chock   

Pine 

568 


ACCOMMODATION  LADDER 


DETAILS  OF  ACCOMMODATION  LADDER  AND  GANGPLANK 


METAL  LADDERS 


OCTAIL  or  CAST  IRON  LADDER  TREAD 


MOO-TON  D.  W.  FBBGHXKR 

571 


METAL  LADDER 


LADDER  AT  POOP  PRONT  BHD 
PORT  SIDE  LOOKING  AFT. 


<  -^"Rfrets  > 

I  0  C  S.Rirefs^^ 


A 


nange  Treao/as  5hown 

^'  ^ 


am 


<- 


f  2^^7/1  ^> 


TYPtCAL    DETAIL    OF   TOP  OF  LADDER. 


y.OCO  TON  D.  W.  FREIGHTER 

572 


STAIRS  AND  LADDERS 


9,000-TON  D.  W.  FREIGHTER 

573 


HANGERS  AND  STANCHIONS  FOR  BOILER  AND  ENGINE  ROOM  GRATINGS 


,  ^Drill  for  'Aa  "0/cr.  Pii% 

V- 


DETAIL  OF 
^•^n        ^  GRATING 

 ^^---->  SUPPORTS 

MILD  STEEL 


l/3/g.>>rSr/3/s'4>' 

—4^/2"  


DETAIL  OF  FLAT 
FOR  STANCHION 


4? 


o 


GRAB  RAIL 
MILD  STEEL 


DrilL 


DETAIL  OF  STANCHION 
MILD  STEEL 


Drill 'WDia  Hole 
For  Wdo!ts 


B*K*H*D.  HANDRAIL  CONNECTION 
MILD  STEEL 


Dn/I  for  ^iG  "Dia.  Pins  ^  ^-Po/ish 


— I — r 

 L_J_ 


.-i  _L  


 f  -I—  -if  r  n 


 ^_ 


<5/a'4^-  -/'u"-  ■>j<iff/*<^ 

 ^t/^'L.  ^ 


HANDRAIL  COUPLING 
MILD  STEEL 


FIXED  LIGHTS 


9'/l' FIXED  LIGHT  IN  JOINER  DOORS 

576 


RUDDER 


of  8ffct regardfess  of  hngffi 


UniTKirkecf  dimension  same 
as  for  ordinary  Pintles. 

r — 


^  Sihmmfwm^  e^/amrfu/^  L-ZT!!!^*^  iti 

fL  ©  ^"^^  ^  ^  ©  ©  f~$     I J  ]  1*1  ^  i 
@  @  ©  @  @  ©  ©  @       ir  iIImI 


fyStrmghT  Core       DETAIL  OF  LOCKING  PINTLE 


».  cv'. 


/  r 


TYPICAL  DETAIL  OF  RUDDER  ARM  AND  PINTLE 
fSftti) 


-St 


3''Cdre'' 
RUDDER  ARM 


"7 


RUDDER  ARM 

(CastSt9d) 


RUDDER  ARM 


4  \-7H'-l-  ^^-j--jUji^ 


J- 


 R  • 

"S*  lOfDiato 
^  snrinkon 


RELIEVING  TILLER 
(CasfStte/J 


I 

i  V 


AllftAIMCHeNT  OP  SINGLE  PLATE  NUODCfr 
(Wtought  SfwtO 


DETAIL  OP 
RUDDER  COUPUNG 

(bought  Sttfj) 


8,800-TON  D.  W.  FREIGHTER 

m 


S77 


RUDDER  STOCK  AND  FITTINGS 


Pin.. 


pi   Z"-^-   


.  ,J  \Hot€sfbr 


•<--  ■■■■  ESsDicm)  ov^r.^.bs 
>i^'-* /9fcfoc 
.V  ;     /ifR^m  for  Fitfecf  Bolts 


fa^  Continuous 


RUDDER  CARRIER 

(Cast  Iron) 


7  -^-{T~t^^l3d 


Soction  B~B 

/.  (BrornO 

Section  C-C 


/fo/es /or /'Studs 

<  /^'^/i»77  >- 

\'^-/2i'Diam  >'| 

7'*"^  //^'0/am>'-*f 

.}'<-■! If  Dram  --^^i' 

GLAND 

) —  y^rs/tiJap 


DECK  STUFFING  BOX  FOR  RUDDER  STOCK 


Section  A-A 


DETAIL  OF  KEY  FOR 
RUDDER  COUPUNG 
DETAIL  OF  SLEEVE  AT  ■<  li'  >-<:  /f  r 

RUDDER  BEARING  '^ast/.         A"  "  -^/' 

„  reamed togettitr       ^  A--.. 
f^^Sc&r.v     ,j^6i^        Spot  raced  6"  75 


,  RUDDER  YOKE 

(Cast  Steel /InntaM) 


X  -f- 


.      A-     ,  KEEPER 

;      ^   X  -T.-^-*^  ^ — •'^'^ 


K  7'-//'  ^^^5 


I 


>:-/A-  DETAIL  OF  RUDDER  COUPUMG  BOLT 

J  r  ^  (Steel)6nxmcftoatigM'm 

 ira  1^1^  li 

"1  4)*^-^ 


K-/?^-->i<--/r-->I 


ma 


^^.•i:<-.   ^//.  _.     ^rsf  ^iyy¥8i'^^//'^-/3^'^  hSuft- 

Swoth  fbr^tosrze         ^^DDER  STOCK  AND  COUPLING 
(Woug/it  Steel) 

8,800-TON  D.  W.  FREIGHTER 

See  Page  577 
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FORWARD  DECK  HOUSE 


m 


c 


m  ill  IE5  Its 

PORT  SIDE  OF  HOUSE 

Looking  Outboard 


■  T  KT*^         I  ' — ft- 


f6rwaro  deck  house  ' 

Bridge  Deck 


4 


Eg  '  -L^  ^JI 


o 
z 

o 

t 

o 
u. 


Boot  Deck 


Note:  Buff  Straps  Top  and 
Boffom  Coaming  ISZ* 


5'x3'x22» 
Bridge  D«ck 


107  109  Mi  113  IB 

STARBOARD  SIDE  OF  HOUSE 

Looking  inboard 


Iwl 


FORE  8eAFT  BATH  RKBHa   TRANS-BATH  R>1.  Gf»Ax 
Looking  Inboard  Looking  Aft. 

8,B0a-TON  D.  W.  FREIGHTER 

579 


AFTER  DECK  HOUSE 


STARBOARD  SIDE  OF  HOUSE  ^^'^'^ff 
Looking  Inboard 

8,800.TON  D.  W.  FREIGHTER 

580 


rORE  8c  AFT.  BATH  RM.BHDl 

Looking  Inboard 


TRANS  BATH  l^.riHU 

Looking  Aft. 


BOAT  DECK  HOUSE  AND  NAVIGATING  BRIDGE 


9UI1  JJ  UO 


 ^Qj^  Stf^^  S 


•5M 


ARRANGEMENT  OF  GALLEY 


Smoke 
stay 


PLAN  VIEW  OF  TOP 
OF  SMOKE  PIPE  • 


SECTION  A-A 


STAY  BAND 
FOR  GALLEY  SMOKE  PIPE 


Genera!  Note 

AI/D/jvens/ons  Erceof  Those  ^/yen 
^  3e  Taken  From  Work 


\Door 


\CupBoar4\ 


PLAN  VIEW  I  OF  STOVE  FOUNDATIC 


EW  lOF  STU 

t.  ofShlp^  Space 

ELEVATION  OF  COAL  BOX  DOOR  ii^'fitShir  •    ^  ^ 
 3 


GALLEY  PLAN  VIEW 


ELEVATION    L00KJN6  FORTD 


9,000-TON  D.  W.  FREIGHTER 

582 


DINING  SALOON 


S^MW-TON  D.  W.  FREIGHTER 
See  Pkge  584 


583 


DINING  SALOON  DETAILS 


\Drill4-yi6'DtomHo!K 
1    to  Suit  Ship 


■OakStt/e 


'OokStJ/e 


DETAIL  OF  COLUMN 
HALF  ELEVATION 


SECTION  G-e 
Buffet 


SECTION  D-D 
Buffet 


SECTION  F-F 
Buffet 


J' 

SECTION  K-K 


8,800.TON  I).  W.  FREIGHTER 

See  Page  583 

5S-i 


CHART  HOUSE 


CHART  HOUSE  DETAILS 


Sec  Pagf  585 

586 


WIRELESS  HOUSE— JOINER  WORK 


WOOD  FURNITURE 


WOOD  FURNITURE 


SECTION  C-C 


SECTION  B-B 


5? 
1 

/\ 

Ml 

1 
1 
j 

SECTION  A-A 

BUILT  IN  WOOD  LOCKCR 


589 


PIPE  BERTHS 


No.  22  US.S.6.  Oalv.  Steel  End 
.  lunch  yent  holes  same  as  in  sides 

 --^  — 


i 


Top  and  BoHom 
^2f U.S.S,6.Galv.SfQel 


Stop  C/eaf. 


fx/'x^'Angle^. 
6  I  Butt  Hinges  2'iK {^^''fComrrercial)^ 


<!   About 22'^ 


/"xTx^" Angle  Fram^^ 


Lid 

*^22USS.G6alv.Sfee/ 


I 


i"Bolt 
with  2 

Head):!.^ 


/ 


.Sides-. fio  22  US.S.6. 


6a!v.  Steel 


r 

cr 
rrr 
.  rrr 
rrr 
rr 

jWent  Holes 
in  sides  and 
ends  only 


'fhfer^vpted 
X*ow!remesh 
\^*oiakesfapk 


T/af  Bar  Stop  PLAN 


p — A    4''x  2" Hasp  Galvanized 
(Commeraal) 


 2i'—' 


<-— 


DETAIL  OF  RW)  EYE 


Br.  Padlock  (Commercial) 

-2'-0't^ram4-  -p^ 


Dojh-e  p^'FlotBar- 

■  Note.-  Drawer  to  slide  F-arre  _ 

on  suspended  angle 


"Bolt 


DOIT 

s  _ 


ran 

   eatou:'/'!r2'i^   .__  .{ 

'^xfxg  Angles     tVire  HeshDiar^e^r  of  m'np  Standard  L. 

f ^„  Fran^tobearubfe^sy^/^F/afS^r 
Double  fx Flat  wUh  Mesh  riveted  between  them  wit. *^ 
Bar  for  Frame  ^'^''I'^on  Rivets  spaced  about /^'on 


PLAN 


FRONT  ELEVATION 


centers.  Dran-ers  to  be  made  of  Gal- 
/-^//'^  '"A^^u      vf^nized material.Pivefs^'Iron 
-/  XI  xg  Angle      spaced  abou^  I 'rcr  centers. 


'  ^iiir  ■Mar : 


^'CSJCRivtts^ 


1  i 

SECTION 


1 


DETAILS  OF  SLIDE  STOP 

X'l^feyAlfpipeknuckhs  are  fhrpM 
reduc/naendofa/Zpipe  fees  fobetftrfx 
Both  other  ends  offeiesiobeborfdJeR 
fastened  to  pipe  by  f^SfeetPin. 


«V4 


SECTION  THROUGH  COVER 

2fx6'^e''ttardwood  blocks  bo/tec^^^^^hrl  ^ 
\  securely  to^steel  deck\-Y\       I  ' — 

^"Cmange         \\  | 
I  !  Nofe-X        j  ! 


ARRANGEMENT  OF  STEEL 
DRAWERS  TO  PIPE  BERTHS 


Bolts- 


'^^hread  ^W-Pipel'Dxe'-lfL 
^BoreVuf         ^  I  j 


^U.FIange 
;  2"x4''Brace^ 

jfx/fxfTee 


\ 


i^SfTlGFir^ 

^'Endofjee  Threaded" 
Both  ends  of 
threaded 


mth  s/deoutlet^^    y  ifl*'H\'r'i 


1^ 


i  f  Bolt 


<—  ifmPipe  ^ 

V  ^  S^ 

^\         This  dimension 
\        may  be  changed 
\        to  suit  y 

ifx}f0Tee  nibow 


V-^  ■ 

'    This  dimension 
ntaybechanaed 
tosuitauariers 


A 


DETAIL  OF  STIRRUP  TO  PIPE  BOTH 


-^One  Length 
Scfl'^'Wl 
Pipe. 


W  roug  h 1 1 ron  x  ^.^ . 

-A 


OETAILOF  SPRING 
STIRRUP  SHOWING 
CONNECTION  TO 
SPRING  ANGLE 

rOiam, 


Strrnj^ 


ELEVATION 


JOINER  BULKHEAD  AND  DOORS,  CREWS  QUARTERS 


JOINER  ARRANGEMENT 


3,500-TON  D.  W.  COMPOSITE  FREIGHTER 
For  Arrangement  Plan 
See  Opposite  Page 


Owner  or  Operator*8  Room 

Two  Built-in  Berths,  Drawers  and  Lockers  under. 
Settee  with  Drawers  under. 

Lockers,  built-in  with  Shelf  and  6  Coat  Hooks  each. 

Flat  Top  Desk. 

Bent  Wood  Desk  Chair. 

Lavatory. 

Mirror. 

Toilet  Rack. 

Four  Hat  and  Coat  Hooks. 

Life  Preservers  in  Rack  Overhead. 

Owner  or  Operator's  Room 

Built-in  Berth.  2  Drawers  under. 
Settee  wit!i  Drawers  under. 

Lockers,  built-in  with  Shelf  and  6  Coat  Hooks  each. 

Lavatory. 

Mirror. 

Toilet  Rack. 

Three  Hat  and  Coat  Hooks. 

Flat  Top  Desk. 

Bent  Wood  Desk  Chair. 

Life  Preservers  in  Rack  Overhead. 

Captain^s  Room 

Built-in  Berth  with  Chrst  of  Drawers  undvr. 

Settee  wiih  Drawers  under. 

Locker,  Built-in  with  Shelf  and  6  Coat  Hooks. 

Book  Rack.  Oak. 

Roll  Top  Desk. 

Revolving  De.sk  Chair. 

Morris  Chair,  Oak. 

Four  Hat  and  Coat  Hooks. 

Life  Preserver  in  Rack  Overhead. 

Captain^s  Bath  Room 

Bathtub.  Enameled  Iron. 

Water  Closet,  Enameled  Iron,  Straight  Hopper. 
Lavatory,  Water  Heater,  Supply  Cock. 
Mirror,  Shower  Hd.  with  Ring  and  Curtain. 
Towel  Rack,  Distributing  Cock. 
Sponge  and  Soap  Fixture. 
Paper  Holder. 
Tooth  Brush  Holder. 
Tumbler  Holder. 
(;rab  Rod. 

Comb  and  Brush  Holder. 

Two  Coat  Hooks. 

All  Fittings  Bra.vs,  Nickel  Plated. 

Chart  Room 

Two  built-in  I-ockers.  one  fitted  with  Galvanized  Iron  Drip  Pan 

for  Oil  Skin'i. 
Chart  Table  with  Drawers. 
Book  Rack. 
Chronometer  Box. 
Keyboard. 
Roll  Top  Desk. 
Revolving  CHiair. 
Six  Coat  and  Hat  Honks. 

First  Officer's  Room 

Built-in  Berth  with  Drawers  under. 

Lockers,  built-in.  Drawers  under  with  Shelf  and  6  Coat  Hooks 
each. 

Settee  with  Drawers  under. 

Flat  Top  Desk. 

Bent  Wood  Desk  Chair. 

Keyboard. 

Lavatory. 

Mirror. 

Toilet  Rack. 

Three  Coat  and  Hat  Ho,>ks. 
Life  Preserver  in  Rack  Overhead. 

Officer's  Toilet 

Two  Water  Closets,  Enamc'led  Ir«n,  Straight  Hopi)cr. 
Urinal. 

Lavatory,  Enameled  Iron. 
Mirror. 

Shower  and  Heater  Combination. 

Towel  Rack. 

Paper  Holders— 2. 

Soap  Dish  1,  Water  Heater. 


Officer's  Toilet — Continiied 

Two  Grab  Rods. 

Three  Coat  Hooks. 

Tumbler  Holder. 

All  Fittings  Brass,  Nickel-plated. 

Second  Officer's  Room 

Built-in  Berth,  Drawers  under. 
Settee  with  Drawers  under 

I.ockers.  built-in  with  Shelf  and  6  Coat  Hooks  each. 

Lavatory. 

Mirror. 

Toilet  Rack. 

Two  Hat  and  Coat  Hooks. 

Bent  Wood  Desk  Chair. 

Life  Preserver  in  Rack  Overhead. 

Third  Officer's  Room 

Built-in   Berth,  Drawers  under. 

Settee  with   I^rawers  under. 

Locker,  built-in  with  Shelf  and  6  Coat  Hooks. 

Lavatory. 

Mirror. 

Toilet  Rack. 

Two  Hat  and  Coat  Hooks. 
Bent  Wood  Desk  Chair. 
Life  Preservers  in  Rack  Overhead. 
Flat  Top  Desk. 

Hospital 

4  Metal  Pipe  Berths. 

4  Metal  Lockers. 

Lavatory. 

Mirror. 

Toilet  Rack. 

Seat. 

4  Life  Preservers  in  Rack  Overhead. 

Radio  Room 

Revolving  Desk  Chair. 

Instrument  Table,  4  Drawers  under. 

Four  Hat  and  Coat  Hooks. 

Panel  for  Radio  and  Storage  Battery. 

Two  Life  Preservers  in  Rack  Overhead. 

Quartermaster's  Room 

Three  Built-in  Berths.  Drawers  under 

Lockers,  Metal.  3  with  Shelf  and  4  Coat  Hi....ks. 

Seat,  Stool. 

Lavatory. 

Mirror. 

Toilet  Rack. 

Six  Hat  and  Coat  Hooks. 

Three  Life  I're>ervers  in  Rack  Overhead. 

Linoleum,  3/16  in.  Thick  to  Be  I^id  in   the  FoUowiBf 

Rooms: 

('aptain\  Room. 

('hart  Room. 

1st  Officer's  Room. 

2nd  Officer's  Room. 

3rd  Officer's  Room. 

Owner  or  Operator's  Room. 

Quartermaster's  Room. 

llo'^pitnl. 

Radio  Room. 

Vitrified  Tiling  of  Hexagonal  Shape  to  Be  Laid  ia  the 
Following  Room: 

Captain's  Bath  Room. 

Note 

Where  Cement  or  Tiling  is  fitted,  Deck  to  be  lined  witfc  Sheet 
Lea«l.  Flashe<l  up  at  sides,  and  tested  before  tiling  or  etmui 

is  laid. 

Doors 

All  Doors  to  Rooms,  except  othermiae  noted,  to  hare  ?4-ir* 

clear  openings. 
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JOINER  ARRANGEMENT 


WHEEL  HOUSE  TOP 


BOAT  DECK  HOUSE 

3^00-TON  D.  W.  COBiPOSITE  FREIGHTER 
See  Oppoaite  Fypt 
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JOINER  ARRANGEMENT 


3,500-TON  D.  W.  COMPOSITE  FREIGHTER 

For  Arrangement  Plan 
See  Opposite  Page 


Chief  Engineer's  Room 

Built-in  berth,  drawers  under 

Lockers  built  in,  with  shelf  and  6  coat  hooks  each 

Settee,  with  drawers  under 

Flat  top  desk 

Revolving  desk  chair,  oak 

Keyboard 

Book  rack  over  berth 
4  Coat  and  hat  hooks 
Life  preserver  in  rack  overhead 

Ist  Assistant  Engineer's  Room 

Built-in  berths,  drawers  under 

Locker  built  in,  with  shelf  and  6  coat  hooks 

Settee,  with  drawers  under 

Flat  top  desk 

Lavatory 

Mirror 

Toilet  rack 

Bent  wood  desk  chair 

3  Hat  and  coat  hooks 

Life  preserver  in  rack  overhead 

Keyboard 

Book  rack  over  berth,  oak 

2nd  Assistant  Engineer's  Room 

Built-in  berth,  drawers  under 

Lockers  built  in,  with  shelf  and  6  coat  hooks 

Settee  with  lockers  under 

Flat  top  desk 

Bent  wood  desk  chair 

Lavatory 

Mirror 

Toilet  rack 

3  Hat  and  coat  hooks 

Life  preserver  in  rack  overhead 

3rd  Assistant  Engineer's  Room 

Same  as  2nd  assistant  entjineer 

Oiler's  Room 

3  metal  pipe  berths,  drawers  under 

3  metal  lockers,  with  shelf  and  4  coat  hooks  each 

Seat,  with  locker  under 

Lavatory 

Mirror 

Toilet  rack 

6  Hat  and  coat  hooks 

3  Life  preservers  in  rack  overhead 

Chief  Engineer's  Toilet 

Water  closet 

Lavatory,  enameled  iron 

Shower  bath  with  curtain  and  heater  combination 

Mirror 

Towel  rack 

Soap  dish 

Tumbler  holder 

Coat  hook 

All  fittings  brass,  nickel  plated 
Water  heater 
Paper  holder 
Tooth  brush  holder 
Grab  rod 

Comb  and  brush  holder 

Owner  or  Operator's  Toilet 

2  Water  closets 

Shower  bath  with  curtains 

Lavatory,  enameled  iron 

Towel  rack 

Soap  dish 

Tumbler  holder 

Mirror 

4  Coat  and  hat  hooks 

All  fittinijs  brass,  nickel  plated 
2  Paper  Holders 

1  Water  heater 

2  Grab  rods 


Engineer's  Toilet 

2  Water  closets 

Shower  bath,  with  curtain 

Lavatory,  enameled  iron 

Towel  rack 

Soap  dish 

Tumbler  holder 

Mirror 

4  Coat  and  hat  hooks 

All  fittings  brass,  nickel  plated 
2  Paper  holders 

1  Water  heater 

2  Grab  rods 

Officers'  Mess  Room 

Table  12'— 0"  x  2'— 9"  with  rack 

8  Revolving  chairs 

Settee 

Sideboard,  built  in,  4'— 6"  x  1'— 9^ 
Sideboard,  built  in,  2*— 3"  x  1'— 9" 
Mirror 
Qock 

Medicine  chest 
Inkstand 

Water  cooler  shelf 
14  Hat  and  coat  hooks 
Serving  table 
Dresser 

Urn,  4  gallon,  coffee 
Urn,  4  gallon,  hot  water 

3rd  Officer,  3rd  Engineer  and  Radio-Maii''8  Mest 

Table,  6'— 0"  x  2'— 6" 

5  Revolving  chairs 

6  Hat  and  coat  hooks 

Firemen's  Mess  Room 
Table.  5'— 0"  x  Z-O" 
2  Benches.  5'— 0"  x  12" 
Dish  rack 

6  Coat  and  hat  hooks 

Sailors'  Mess  Room 

Table.  S'-O"  x  2'-0" 
2  Benches,  5'— 0"  x  12" 
Dish  rack 

6  Coat  and  hat  hooks 
Messmen's  Room 

2  Built-in  berths,  drawers  under 

Locker,  built  in.  with  shelf  and  4  coat  hooks 

Settee,  locker  under 

Lavatory 

Mirror 

Toilet  rack 

6  Hat  and  coat  hooks 

2  Life  preservers,  in  rack  overhead 

Cooks'  Room 

2  built-in  berths,  drawers  under 
Settee,  drawers  under 

Locker,  built  in,  with  shelf  and  6  coat  hooks 

Keyboard 

Lavatory 

Mirror 

Toilet  rack 

6  Hat  and  coat  hooks 

I'^lat  top  desk 

Bent  wood  desk  chair. 

2  Life  preservers,  in  rack  overhead 

Galley 

Range  5'— 0" 
Boiler 

Vegetable  boiler  24"  x  24" 

Dough  trough 

Steam  table  3'— 0" 

2  Sinks 

Dresser 

Dish  rack 
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JOINER  ARRANGEMENT 


PLAN  AT  FORECASTLE  DECK 


fir 


PLAN  AT  BRi06E  DECK  HOUSE 


Sftrn  Light' 


PLAN  AT  POOP  DECK 

3^00-TON  D.  W.  COBIPOSITE  FREIGHTER 
See  Opposite  Page 
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JOINER  ARRANGEMENT 


DETAILS  OF  MASTHEADS 


FOUR  MASTED  WOODEN  SCHOONER 
De..p.ed  by  Cox  &  Steywu,  New  York  Git^ 
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DETAILS  OF  MASTHEADS 


FOUR  MASTED  WOODEN  SCHOONER 
Designed  by  Cox  &  Stevens,  New  York  City 
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BOWSPRIT  DETAILS 


ARRANGEMENT  OF  BILGE  AND  BALLAST  SYSTEM 


9,000-TOIV  D.  W.  FREIGHTER 

For  Arrangcme^ttt  Plans  See  Plate  XLIII 
Opposite  Page  600  and  Pages  601-602-603-604-605 


LIST  OF  MATERIAL  FOR  ONE  SHIP 


Pc.  No. 
No.  Pes. 


AJ 
A3 
A4 
A6 
A7 

A8 
A9 
A10 
All 
A12 
A13 
A14 
A15 
A16 


Name 

1  ^].2  "  x3»i"  Hilgc  manifold. 

1  3'^"  Bilge  manifold   

2  3''j''  Bilge  manifold  , 

1  3'."  Angle  stO|>  valvr  

6  3'^"  Angle  stop  ch'k  valve. 

I  3'.;''  rdobe  stop  ch'k  valve. 

1  I'  j"  (ilobe  stop  valve  

2  p.."  (Jlobe  check  valve  

7  5"  Std.  90  decree  Kll  

1  5"  Macomb  strainer.*  

1  3'j''  Macomb  strainer  

34  3'^,''  Std.  90  degree  Kll.... 

15  Bilge  strainer   

10  Ui"  Heck  plates  


A17 
A18 
A19 

A20  2 


2    3'-j'*  Long  radius  Ell  

1  3', J  "-45   degree  Ell-Std  

2  Bilge  strainer   

Hi"  Return  bend- ^4"  pipe  tap 


A21  150  3^j"  X  8'.."  flange... 
A22    24    Jv."  X  7"  flange  

P'i"    jiiiiliK  h..^> 

4  • "  X  •>  '  4  "  rta  1 1  ge .  .  .7  

5"  X  10"  flange  

A26    12    5"  X  5"  X  H"  Striking  plate. 

9    Uj"  X  5"  flange  

8    lli"   L^.t^;nut  iStait^brd>  

16    1'/,"  Wr..iir;lit  L-niOlnt  

2    J"  Itclwf  stniiurr  well.  

1    ZVz**  llilgc  strainer  well  

4    1"  llttV  stuffing  box  


A23 
A24 
A25  3» 


A27 
A29 
A30 
A31 
A32 
A33 


A34 
A35 
A37 
A38 
A39 
A40 
A41 
A42 
A43 
A44 

A45 
A46 
A47 
A48 
A49 
A50 

A51 
A52 
A54 
ASS 
A56 

AS7 

A58 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 
BIO 
Bll 
B12 
B13 
B14 
B15 


12    l«'j"  rnivcr^Hi)  v  int  

4    8"    St:irnliir4    h.'ind  wheels  

4  Bracket   

1    3Ji"-90  degree  Ell  (scrM).. 

3  5"  X  5"  X  5"  Tee  

1    5"  X  5"  X  3Vi"  Tec  

1    5"  X  5"  X  JH"  Tee  

1    3'/."  X  3'/^"  X  3li"  Tec  

380  ft.  I'i"  I.  1).  pipe  

1    3Ji"  X  3'>i"  X  y/r  Tec  with 
3V3"  side  outlet 

700  ft.  3''.."  T.  D.  pipe  

7  ft.O"  4'i"  I.  I),  pipe  

195  ft.  5"  I.  D.  pipe  

390  ft.  Ji'i"  I.  D.  pipe  

16    25 i"  Deck  drain  

1    1;:"  Ejector  (scr'd)  

1    l!<i"x  l'.i"x         Tee  rscr'd) 

4  lJ^"-Std.  90  degree  Ell  

1  2'/,"x  2!^"x  2«/,"Tec  (scr'd). 
6    2y2'*  Std.  90  dcKree  Ell  (scr'd) 

2  2^2"  X  J'/a"   X   2Ii"  X  2^i" 
Cross  (scr'd) 

2  214"  Deck  stuffing  box  

3  2Vt'*  Pipe  plug  

2  iy»'*  Ballast  manifold  

1  3V4''  Ballast  manifold  

1  3^"  Ballast  manifold  

1  3^2"  (;iobe  stop  valve  

1  ZVz**  .-Vnglc  .stop  ch'k  valve.  . 

3  5"  X  5"  X  5"  Tee  

1  4'^"  X  ZVi"  X  4'.5"  Tec  

4  5"-<J0  degree  Ell  

56    3',l"-90  degree  Ell  

1    5"  X  4»,i"  X  41/3''  Tec  

32  3''-90  degree  Ell-R.  IT.  Th'ds. 

4  3"-45  degree  Ell-R.  H.  Th'ds. 

1  3 ^'2"  90  degree  Ell-R.  H.  Th'ds. 

2  3J'i"-45  degree  Ell-R.  II.  Th'ds. 


B16  2  35^"  Return  bends. 
B17    20    3"  Return  bends... 


B18  20  Vy'^*'  Std.  ballast  suet,  roses. 
B19     6  Std.  deck  plate  


B20    10  Ui"  Std.  double  boss  flange. 

B21      1    4'<,"-90  degree  Ell  

B23      2    3'S"-45  decree  Ell  

B24    24    5"  X  10"  Flange  

B25    12    4'/j''  X  9«-i"  flange  

B26  235    3«/,"  x  8Vi"  flange  

B27    60    3"  X  7^/"  flange  

B28    30    lyj"  X  5"  flange  

B29      6    IVi"  Pipe  caps  

B30  9  ft.  0"  Sash  chain  

B31    12  Button  head  c.tp  screw.. 

B32    12  5"  X  5"  X  >«"  Striking  plate. 

B33      2    4''j"-90  degree  Ell  

B34    96    3"  X  7^2"  flange  

B35  105  ft.  5"  I.  D.  pipe  

B36    65  ft.  4V$"  1.  D.  pipe  


Remarks 


Four  without 
hand-wheels. 


Man 

CM. 
CM. 
CI. 
('  \. 
C.I. 

CI. 
Mrass. 
Hra»is. 
CM.galv. 
CM.galv. 
CM.galv. 
CM.galv. 

.Steel.     A— 4Jg". 
Yellow 

bra.^s. 
CM.galv. 
CM.galv. 
Steel.     .\— 3". 

CM.      Close  i)attern. 

galv. 
C.l.galv. 
C.I.galv. 
CM.  galv. 
CM.  galv. 
CM.  galv. 
Steel. 
C.I.  galv. 
C.I.  galv. 
WM.galv. 
C.l.galv. 
C.l.galv. 
Yellow 

brass. 
Steel. 

CM. 

C.I. 
CM.galv. 
CM.galv. 
CM.galv. 
C.I.  galv. 
(M.  galv. 
W.I.  galv. 

C.I.  galv. 
W.I.galv. 
W.I.galv. 
W.I.galv. 
W.I.galv. 
CI. 

C.I.      Brass  jets. 

galv. 
C.I.  galv, 
C.I.  galv. 
C.I.  galv. 
CM.galv. 
C.I.  galv. 

Yellow   A— 5". 
brass. 

W.I.     For  Item  A56. 

C.I. 

C.I. 

C.I. 

C.I. 

C.I. 
CM.galv. 
C.l.galv. 
C.l.galv. 
C.l.galv. 
C.I.  galv 
CM.galv. 
C.l.galv. 
C.I.  galv. 
C.l.galv 

CM.      Close  pattern, 
galv. 

<M.     Close  pattern. 

galv. 
C.I.  galv. 
S'ellow 

brass. 
C.l.galv. 
r.I.  galv. 
'".I.  galv. 
C.I.  galv. 
CM.  galv. 
C.l.galv. 
C.l.galv. 
CM.  galv. 
W.I.galv. 
Bronze. 

Brass.    !l"  Long. 

Imbedded  in  ce- 
ment. 
One    fig.  special 
drilling. 


Steel. 


CI. 

galv. 
CM.galv. 
W.I.galv. 
W.I.galv. 


LIST  OF  MATERIAL  FOR  ONE  SHIP-Contintd 
Pc.  No. 

No.  Pc8.  Name  Matl 

B37  1025  ft.  3'^"  I.  D.  pipe  

B.^8  825  ft.  3"  I.  1).  pii»e  

IU9  250  ft.  ivj"  I.  I),  pipe  

P.40     6    31^"  X  8'^a"  flange  , 


B41  6  3^"  X  8'/"  flange  

B4J  3  1"  Deck  stuffing  box  

B43  1  Wi'*  rniver.'sal  steel  joint.. 

B44  1  8"  Std.  handwheel  

B45  1  IVi"  Universal  joint  

B46  .  .  Fireproof  wire  gauze  


B47 
B4S 

1M9 
B50 
B51 
Dl9 
1)20 
D21 
D22 
n23 
D24 

D2S 
026 
1)27 


1    Distance  piece   

1    7"  X  5"  X  5"  X  5"  Cro.*s  with 

7"  ."^ide  outlet  

1    7**  W  df-ffTej?  K   

4    7"  X  IJ'j"  flange  

10  ft.  7"  I.  n.  pipe. 


1 
1 

2 

16 
4 


Angle  stop  valve. 


Cross  stop  valve  

2'',"  Long  rad.  90  degree  Ell. 

2Vi"  Suction  rose   

2'^"  X  7"  flange  

2"  X  6"  flange  


2    2"  X  6"  fl.Tnge  

6  2"-90  degree  Ell-R.  H... 
2    2"  Return  bend-R.  H  


DJ8  80  ft.  2"  Std.  pipe... 
D29  140  ft.  2 "^3"  Std.  pipe. 


D30  2  2"  Return  l>end-i4"  pipe  tap. 

D31  1  2"  Std.  double  boss  flange... 

D32  1    2»^,"  Std.  90  dcKree  Ell  

P33  2  5"  X  5"  X         Striking  plate. 

D34  2    Vt"  Std.  pipe  plugs  


W.I.galv. 
W.I.galv. 
W.I.galv. 
C.L     Machine  ai 
salv.  sketch. 
CM.galv. 
Yellow 
brass. 
Steel. 
C.L 
Steel. 

Brass.  Solder  to 
end  of 
No.  27. 

C.L  galv. 

C.l.galv. 
C.L  galv. 
C.L  galv. 
W.I.galv. 

C.L 

C.L 
C.l.galv. 
C.I.  galv. 
C.L  galv. 

CI.  Machine 

galv.  sketch. 
C.I.Ralv. 
C.l.galv. 

C.L      Close  par 

Ralv. 

W.L 

Ralv. 
C.L  Ralv. 
C.l.galv. 
C.l.  galv 


20  ft.  Icn 
20  ft.  len 


Imbeddo 

ment. 
For  Item 


F3 
F4 
FS 
F6 
F7 
F8 
F9 

FlO 

Fll 
FIJ 

F14 
FIS 
F16 
F17 
F18 

F68 


5"  X  5"  X  5"  Tee  

5  "-90  degree  Ell  

5"  X  10"  flange  

5"  X  10"  Blind  flange  

5"  Cilobe  stor>  valve  

5"  .Vnele  stop  valve  , 

5"  X  11"  Reducing  flange., 


.«;6  ft.  5"  Std.  pipe. .. 
2  ft.  Is"  Chain  

1  Padlock   

4    4''-90  fU-ci  Lr-  Si! I, 

14         >;  HariKr. 

2  4  RftLini,  be  [ids 
50  ft.  4"  I.  D.  pipe. . 

8    4"  X  9"  flange. . 


acr'd . . 
rV  H  .  '. 


Fireproof  wire  gauze. . 


Steel. 
C.I. 

n:- 

C.I. 

c.l. 

C.L 
C.I. 

C.I.      Drill  8  \ 
on  W 

W.I. 

Steel.  1  >«W 

"?-J  ??o.  -S 

C.I.nafv. 
C.I.  Ralv. 
C.L  Ralv. 
W  i  Baiv. 
C.I.  Machine 
Ralv.  sketch. 
Brasft.    Solder  1 
end  of 
FI6. 


NOTES. 

pipes  lo  be  of  \V.  I.  Galvanized. 

All  valves  2^"  and  above  to  be  of  cast  iron 
brass  mounted. 

Manifolds  to  be  of  cast  iron  bodies,  brass  mounted 

-Ml  flanges  in  pipe  lines  to  be  of  cast  iron  galv 
screwed. 

Where  pipes  pass  thru  cargo  spaces  they  arc  to  be  Ik 
with  yellow  pine  planking. 

.\11  joints  in  oil  line  to  be  made  up  with  approved 
and  oil  packing. 

All  flanged  joints  in  bilge  system  to  be  made  np  wit 
inserted  rubber  1/16"  thick,  except  connections  a 
heads,  these  will  be  made  up  of  canvas  soa 
red  lead  and  linseed  oil. 

.All  cast  iron  fittings  to  be  galvanized. 

5"  X  5"  X  W  striking  plates  to  be  fitted  hbc 
sounding  tubes,  bed  in  cement. 
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BILGE  AND  BALLAST  SYSTEM 
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BILGE  AND  BALLAST  SYSTEM 


BILGE  AND  BALLAST  SYSTEM 


For  S^gan  oc^t  ^  , 


ffechr  A  50  ^ 


Peak  Tank 
*  iffbd 


SSL^.'i-Ji':  PLANOE  FOR  3Vfe"AIR  PIPE 


SECTION  TAKEN  AT  PR. #14 
STBD.SIDE  0NLY,L00K1N6  AFT. 


SECTION  AT  MAIN  OK 
SHOWING  TYPICAL  CON- 
NECTION FOR  AIR  PIPES 
FROM  INNER  BOTTOM  TANKS. 
6»0PERATINe  RODS  FROM 
STOP  CHK.  VALVES  IN  BILGE 
LINE. 


n 


-7K 


B27 


DETAIL  OF  FLANGE  FOR  3"A|R  piPe 


rf     ^5' Air  Pipe 

.t"  Dit  C I  Han^wheef 
>435 

Dh  Stuffing  S^AlA- 


'/«'/Kr.  Hah. 


PLAN  VIEW 

CufS'Diam  ffo/o 


TYPE  OF  PIPE  CONNECTION  AT 
ALL  BULKHEADS  AND  DECK 


fVi' T0per  Washer 
f)k'locknut 


CufB'/t'DfaHo/e 


(nnerBoffom 


SCCTION  AT  MAIN  &  BRIDGE  DKS 

FOR  A  2%.TIS'^'^^^  CONNECTlOr* 
V25.^'5JL*?^®  ^^^^  INNER  BOT- 
TOM  aOPERATING  RODS  FROM 
STOP  CH'K.VALVES  IN  BILGE  LINE. 


9,000.TON  D.  W.  FREIGHTER 

See  Page  600 
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BILGE  AND  BALLAST  SYSTEM 


Port  St^e 


Zh^Sud-  from  8il§9  avSU 
We//  &  S/ioff  A/fey^^"^ 

S'/z'Sucf  from  Aft 
f^ei/c  Tan/c. 

Z'/t'Sucf  fror^lmurm-'^ 
Fe^d  Tanf^s.  7^ 


PLAN  8c  SECTION  THRU  SHAFT  TUNNEL  BETWEEN  FRS.«>3G  8t*47 


DETAIL  OF  FLANGE  FOR 
2" AIR  PIPE  CONNECTIONS 

5ERVE  FEED  TANK  PORT 
ScST'B'D. 


DETAIL  OF  FLANGE  FOR 
4"AIR  PIPE  CONNECTIONS 
AT  MAIN  ABRIDGE  DECKS 
FOR  FUEL  OIL  SETTLING 
TANK. 


Or//f4-W» 
on  rOaP  C 


DETAIL  OF  DISTANCE  PIECE  K 
AIR  PIPE. AFT  PEAK  TANK 


^^'/ft" Brass 


DETAIL  OF  NAME  PLATE  FOR  VALVES 
FITTED  UNDER  HANDWHEEL  NUTS 


^  SOUNDING 
°COFFOM  PORT 


DETAIL  OF  NAME  PLAT 
FOR  SOUNDING  TUBE 


TABLE  OF  NAME  PLATES 

Pc.No. 

Marking 

Ma+M. 

/ 

fi^e-i 

Sue  t  Eng.  Rm.  Bilge  ^&i>. 

V/t' Brass 

/ 

A7-/ 

Suet  Eng.  Rm.  Bilge  Port 

Brass 

/ 

\AJ-2 

Suet  Eng.Rm. Bilge  StW. 

'fte" Brass 

/ 

A8-I 

Suet  Eng. Rm.  Tank  Fop 

'fi 6" Brass 

/ 

A9-I 

Paint  L.Disch.OvVc/. 

'fi^'Brass 

/ 

35-/ 

Suet  Aft  Peaf<  Tank 

'f  16" Br  ass 

/ 

fl'/ 

Filling  Fuel  Oil 

'ii^" Brass 

/ 

F3-/ 

Suet  Fuel  Oil 

WBrass 

9,n00.TON  D.  W.  FREIGHTER 
See  Page  600 

C04 


TABLE  OF  NAME  PUATES 

Pc.No.  \ 


A  70-1 


AWZ 


D3C-I 


D30'2 


530- f 


B3Q-2 


B30-3 


Mar  king 


~Sooni^ing  Coffam  SfW 
Sounding  ^  Tani<_,  Port 


Sounding  *Sg  Tank  5f  W 


Soonding  *3  Tank,  fhrf 
~Sounp'-'na~'^J  Tgnk.St^ 
Soano  -^^^4  r^nk.Ptrf 


BILGE  AND  BALLAST  SYSTEM 


605 


BALLAST  SUCTION  ROSES  AND  BILGE  STRAINER  WELLS 


4"  BALLAST  SUCTION  ROSE 
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5-INCH  MACOMB  STRAINER 


SIDE  DEVELOPMENT  OF  STRAINER 
Total Arta  fhrough  sfrmrw49.72S" 
-     •      •      oufhf  -  19J63S" 
rath  .  2Si 


/?/'%' DiamJtoks 
Area/137'"' 


DEVELOPMENT  OF 
STRAINER  BOTTOM 


METHOD  OF  FASTENING 
HANDLE  TO  BASKET 


 J'A"^ 


 zy/f^— 


MATERIAL  FOR  ONE  STRAINER 


Pc.  No.  No.  Pes.  Name 

1  1  Cover 

2  1  Clamp 

3  1  Holding  Down  Screw 

4  1  Special  Bolt 

5  1  St'd.  Nut 

6  1  Basket  (Complete) 

7  1  Stiffening  Ring 

8  1  Handle 

9  1  5^"  Tap  Bolt 
22  1  Strainer  Body 


Material 

C.  I.  Galv. 
W.  I.  Galv. 
W.  I.  Galv. 
Steel 
W.  I. 
Galv.  Iron 
Galv.  Iron 
Galv.  Iron 
Steel 

C.  I.  Galv. 
607 


Remarks 


Smooth  Forged 
Finish  all  over 


m  B.  W.  G. 
3/32"  Thick 

3/32"  B.  W.  G.  X  1^"  X  18"  Long 
r  Long 


STANDARD  HAND  WHEELS  AND  I14"  SEA  COCK 


DOCKING  PLUG  AND  4 "  SCUPPER 


4" SCUPPER   FOR    SANITARY  SYSTEM 


OOCKIN6  PLUS 
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ARRANGEMENT  OF  SANITARY  SYSTEM 


9,000-TON  D.  W.  FREIGHTER 

For  Arrangement  Plans  See  Plates  XLIV  and  XLV 
Opposite  Page  610. 


Pc.  No. 
No.  Pes. 

PI  2 

P2 

P3 

P4 

P5 

P6 

P? 

P8 

P9 
PIO 
Pll 
P12 


LIST  OF  MATERIAL  FOR  ONE  SHIP 

Name  Mat*l  Remarks 


P2l 
P22 


20''xl8''  Lavatories   

19''xl6''  Lavatories   

Lavatory   

ae^xJO"  Wash  sink  

24''x20''xl2''  Sink   

4'  e^xiO"  IJath  tub  

5"  Shower   

Combined  shower  and  heater. 
Combined  shower  and  heater. 

Water  heater   

Water  heater   

Water  closets   


P13 

2 

P14 

2 

Water  closets   

P15 

2 

24''xl8''  Mirrors   

P16 

3 

20''xl6''  Mirrors   

P17 

4 

P18 

2 

P19 

5 

P20    10    Toilet  paper  holder. 


Hand  pump   

Three-way  dist.  cock.. 


P23      7    Two-way  dist.  cock. 


P24  1 

P2S  2 

P26  4 
P27  2 
P28  12 
P29  2 
1 

5 

9 


^i"  Self-closinR  faucet. 
yj**  SeIf-closin(;r  faucet.. 


P30 

P31 

P32 

P33 
P34 

P35 
P36 

P37 
P38 


P39  2 
P40  8 


P41  1 

P42  1 

P43  12 

P44  24 

P45  1 

P46  4 

P47  10 

P48  2 

P49  16 

P50  5 


2"  Globe  stop  valve,  scr  

2"  Angle  stop  hose  valve,  scr. 
15^"  Globe  stop  valve,  scr... 
IVi"  Angle  stop  valve,  scr... 
4"  Scupper   

Globe  stop  valve,  scr.... 

I'/j"  Horizontal  .swing  check 
valve,  scr. 

1'''"  Angle  valve  

4"  Scupper   


4"  Scupper   

l'^"  Deck  i.latc 


2"  T)k.  fitting.  A  =  3".  R  = 
V/r,  C  =  414". 

p/."  I)k.  fittin.?.  .\  -  3".  K  = 
WW  C  =  4',". 


4"  Kll.  scr  

2"  Ell.  ^cr  

P/i"  Kll.  scr  

IM"  F.ll.  scr  


Porce- 
lain. 

I'orce- 
lain. 

Porce- 
lain. 
En. 
iron. 
Galv. 
iron. 
En. 
iron. 
X.  P. 
brass. 
N.  P. 
brass. 
Pol. 
brass. 
N.  P. 
brass 
Pol. 
brass. 

Porce- 
lain. 

En. 
iron. 

En. 
iron. 


N.  P. 
brass. 
N.  P. 
brass. 
N.  P. 
brass. 

N.  P. 
brass. 
Rrass. 
X.  P. 
brass. 
Pol. 
brass. 

Pol. 
brass. 

Pol. 
brass. 
Brass. 
Rrass. 
Brass. 
Brass. 

C.L 

Brass. 

Brass. 

Brass. 
C.I. 

r.L 
r.i. 

r.L 


C.T. 


n^"  Dk.  fitting.  A  =  3".  B  -  C.L 
1'4"  T)k.  fittinK.  .\  =  3^  r.  -  r.L 

ur.  r  =  4'4". 


Dk.   fitting.  A  =  3".  B  -  CL 
1".  C  =  4". 
y^"  Dk.  fitting.  A  -  3".  B  r.L 

r.  c  =  4". 

m"  Dk.  drain  

4"   Std.  flange  

lyi"  Std.  flange  

2"  Return  bend,  scr  


r.L 
r.L 
r.L 
r.L 

palv. 

r.L 

galv. 

r.L 

galv. 
C.I. 
galv. 
C.L 
galv. 


Captain,  ch.  en- 
gineer. 

P.  oflF.,  officers 
and  engrs. 

Hospital. 

Firemen,  seamen 

and  crew. 
Galley   and  pan- 

Captain. 

Captain. 

Ch.  eng.,  eng., 
off.,  p.  off. 

Firemen,  seamen 
and  crew. 

Captain. 

Hospital. 

Capt.,  ch.  eng., 
off.,  eng.,  p. 
off.,  hospital. 

Firemen,  seamen. 

Crew. 

Capt.,  ch.  eng. 
off.,  p.  off., 
eng. 

Capt.,    ch.  eng., 

p.  off.,  off. 
Capt.,  ch.  eng. 

Capt.,  ch,  eng., 
off.,  p.  off., 
hospital. 

Off.  crew,  hos- 
pital. 

Galley. 

Captain. 

Off.,  eng.,  p.  off., 

firemen,  seamen, 

crew. 
P.    W.    sink  in 

pantry. 
F.  W.  main  dk. 

pass.  &  galley. 
S.   W.  main. 
F.  W.  filling. 
Fresh  and  S.  W. 
F.  W.  to  Galley. 
Drain  seamen 

and  crew. 
F.  W.  to  lav.  and 

scuttle  butt. 
F.    W.    and  dk. 

drains. 
F.  W.  Ford. 
Drain   p.  off., 

eng.,  off. 
Drain  firemen. 
Sounding  tube 

F.  W.  tanks. 
Dr.  capt.  bathtub, 

S.  W.  to  crew 

and  off.  toilet. 
S.   &   F.   W.  to 

capt.  dr.  pantry 

and  galley  sink. 

and    sea'n  and 

fire'n,  S.  W.  to 

P.  O. 
F.  W.  to  galley. 

Dr.  lav.  capt., 
hospital,  off.,  ch. 
eng..  eng.,  p.  o., 
dr.  urinals,  fire- 
men and  sea*n. 

F.  W.  to  Scuttle 
butt. 

F.  W.  to  galley 
sink. 


Air   pipe    on  F. 

W.  tanks. 
Drainage. 


Drainag-?. 
Drainage. 
Drainage 


LIST  OF  BfATERIAL  FOR  ONE  SHIP— <:oiiti 
Pc.  No. 

No.  Pes.  Name  Mat!  Rob 


P51  25  2"  EII.  scr... 

P52  39  lyr  fell.  scr. 

PS3  14  1'4»  Ell,  scr. 

P54  60  Ell,  scr.. 

P5S  4  Vi"  Ell.  scr... 

P56  3  4"  Tec.  scr.. 


P62 
P63 
P64 


P66 
P67 
P68 
P69 


P57  1  F.  W.  tank  for  scuttle  butt. 

P58  4    15^"  Tee,  scr  

P59  3    4"  45  Degree  ell.  scr  

P60  1    V/r  AS  Degree  ell,  scr  

P61  1    2"  45  Degree  ell.  scr  


3  ^4"  45  Degree  cll.  scr... 

5  2"  45  Degree  ell.  scr... 

P64     4  2"  Std.  pTpe  plug  

P65    10  yr  Std.  pipe  plug  

2  2"  Tee.  scr  

2  \yr  Tee,  scr  

5  4^"  Tee,  scr  

1  4"  Y  fitting,  scr  


C.I.KalY. 
Cl.galv. 
Cl.galv. 
C.I.Ralv. 
Cl.galv. 

C.I.  Drainai 
galv. 

Steel 
galv. 

C.I.  Drainai 
galv. 

C.  I.  Drainai 
galv. 

C.I.  Drainai 
galv. 

C.I.  Drainai 
galv. 
Cl.galv. 
Cl.galv. 
Cl.galv. 
Cl.galv. 
Cl.galv. 
Cl.galv. 
C^L^alv. 


1    4''x4''x3''  Y  fitting,  scr  

1    4"  Y  fitting,  scr  

1    4"  Y  fitting,  scr  

5    4''x2''x4''  Tec.  scr  

1  4-x4''xm''  Tee.  scr  

2  4-x4''xlJ^''xl^''  Cross,  scr.. 
1  Z^xiyrxiy,"  Y  fitting,  scr.. 
1  2^''x2''xV/r  Y  fitting,  scr.. 
1    2''x2''xlt^''  Tee,  scr  

I    ll^'Viy^"  Tee.  scr  

1    J^xm^xlV?"  Tee.  scr  

1  2''xlK''15<''  Y  fitting,  scr.. 


T>R3 
P«4 
P«S 

PP6 
P«7 
P.98 
P«9 
P90 
T>Q1 
P92 
P03 

P94 

roc 

PQ6 
P97 
PQS 

P90  13 
Pi  00 
PlOl 
P102 

Pi  03 
P104 

PlOS 

PI  06 

P107 


1  ll^'^^y^^^^'"  Tee.  scr  

1  2''x\y,''x\yr  Tee.  scr.... 

1  2-xl^''xl^''xl^''  Cross,  scV. 

1  T^^-xl  I^^s?"  T*»e.  scr  

4  X^yiV.yy^'^  Tri,  scr!  .  : 

2  H;xn;%lf<''  Tee.  scr  

3  l'^"xlT^-,i^.»  Tee.  scr  

I  Wl^^^'"^"  Tee.  scr...  . 

?  Jif*^li  ^l'^"  Tec,  scr  

\  iSSfa^"  Tee.  'scr  

1  I«*MH*iElF4''  Y  fitting,  scr. 

1  l^xrx^"  Tee,  scr  

1  li'^^i^xlV'."  Tee.  scr  

1  ^^''^f  "x^"  Tee,  scr  

9  VJ-xH-xi^"  Tee.  scr.....:: 

\A^'Al  S'^ueing.  bushing... 
M'jtS^"  Reducing  ell,  scr. 

2  1S4*  45  Degree  ell  

!  iMI  J?-^''^"'*''  manifold,  scr. . 

1  2|i«^x2''x2''  Tee,  scr  


1  2''x2''xl'^''  Tee.  scr  

3  VA^xiyrxiyr  Tee,  scr. 

2  4"  22^4  Degree  cU,  scr.. 
1  2''xVi''x2''  Tee,  scr  

3  4"  60  Degree  ells.  scr. . . . 


P108    22    2"  T.ocknuts  .. 
PI 09    24    1'^"  Locknuts 
PI  10     2    M"  Locknuts 
Pill      2    i^"  Locknuts 

P112  150  ft.  4"  Pipe   

P113  2  ft.  3"  Pipe  .... 
P114    13ft.  2^2"  Pipe  ... 

PI  15  375  ft.  2"  Pipe   

PI  16  425  ft.  n/J"  Pipe  . . 
PI  17  125  ft.  Ill"  Pipe  .. 
PI  18  325  ft.  54"  Pipe  ... 
P119  18ft.  Pipe  ... 
PI  20     2  Urinals   


P121     4    154"  Locknuts   

P122     2    IJ^^xl'^^xJ-i"  Tee,  scr. 


Drainai 
Drainai 


galv. 
CI. 
galv. 
C.I.  Draixai 
galv.  for  4 
C.I.  Drainai 
P^lv.  for  4' 
CI.  Drainai 
gahr. 

CI.  Drains 
galv. 

C.I.  Drainai 

C.I.  Drainaa 
galv. 

C.I.  Drainaa 
galv. 

CI.  Drainaa 
galv. 
Cl.galv. 

C.I.  Dntna« 
salv. 

CI.  Draiaav 

galv. 
C.I.g.lv. 
C.I.galv. 

C.f  Draiaigi 

<?J.wIv. 
Cl.galv. 

Cl.galv. 
Cl.gahr. 
Cl.galv. 
Cl4»lv. 

Ci:  Drainage 

galv. 

Pol.     At  gOi 

Cl.gaW. 
CLgalv. 
CJ.galv. 
CLgalv. 
Cl.galv. 
Cl.galv. 
Clwlv. 

CL    s.  w.  a 

fi.WllT. 

C.L 
galv. 

C.I. 
galv. 

C.L  S.  W.  ari 
galv. 

CI.  Diaiw 
galv. 
M.I.galv. 
M.I.galv. 
M.Lgalv. 
M.I.galv. 
W.L«aIv. 
W.Lgalv. 

W.Lgalv. 
W.Lgalv. 
W.LgaIv. 
W.LBriT. 
WLgalv, 

CLiSv.  ^ 
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:  III 


>   I  > 


Off. 


Dining  Saloon 


\st  Oft 


P4d 


f'  Lobbv 


Captain's 
Sta+fl  Room 


PZZ 


Jftfii-f  /^p-ipiiiBi 


\2Q 


PLAN   BOAT  DECK 


Notesr 


AiiPffi^s  9KC€pt  Soif  Pipe^  fchmc  3i^-^nng  Saxes  ihru  Cement  Decks.  Soil  Pipes  H>  hmy^ti.'trkKS 
Dmm  F/tfings  f&  At  f/aaf  /ar     ^.v,  to  /--.' «  Drtri/7  Lines 


P49 

Y  D'k  Drain  Panfry 

Drain  from  sink  in  Pantry 


112 


114 


116 


IIS 


'/4"W.i0a/v 
P8! 


4-"W.C.Drain  Capf. 

-ni 

t'W'Dr  Lav.Off. 

"/It"  Hor  CheckV  9ZZ 

'T'W.LGatv. 

^_  _  f4"WJ.6al^ 

PIO   ~  " 


4" Drain  Down 


ARRANGEMENT  OF  SANITARY  SYSTEM 
9,000.TON  D.  W.  FREIGHTER 


PLATE  XLV 


I  : 


I 

i  i; 

ill' 

'  i: 


DETAILS  OF  SANITARY  SYSTEM 


Drill, 

ocrei^  or 
Riaht  Angksfo 
Sfrainwr 


fZThreacfs 


Uc~4%'Ot^Hof^mD&U<^  -J 


IVfe"DECK  PLATE 


OufsicfQ  of  6^/1 
Buffed- 


Tap  for  IbWoc/t  Scr. 


Sft/29^'Pfpt 


CasfSftd 


IVfe"DECK  FITTING 


lyie-DECK  DRAIN 


E-DECK  FITTING 

rj^'D/i?  -->t 


2'5ft/Pfpe\ 


it- 


Caw' 


WDECK  FITTING 


/fkfSatPfpt 


"CosfSfetf 


sfmiQmmBk 
WDECK  nrriNG 


9.000.TON  D.  W.  FREIGHTER 
611 


ARRANGEMENT  OF  HEATING  SYSTEM 


9,000-TON  D.  W.  FREIGHTER 

For  ArraiifT^ement  Plans 
See  Opposite  Page 


Pc. 
No. 

I.i 

!-J 

1.3 
1.4 
1.5 

1.6 

1.7 

L8 

L9 
LlO 

IA2 

I  13 
1.14 

1.15 

1.16 
1.17 
1.18 

L19 

I.JO 

L2! 

r.22 
L23 
1.24 

1.25 
L26 
L27 

1.28 

1.29 

1.30 

1.31 
1.32 

1.33 

L34 


1.35 
L36 
1.37 
1.3« 
L39 
L40 
T.41 
1.42 


1.43 
1.44 


T.45 


L46 

1.47 


L49 


LIST  OF  RADIATORS  AND  SHIELDS 
No.  of 


Pes. 


Name 


Man 


14  s«i.  ft.  Radiator   C.I. 


s(i.  ft.  Radiator. 


CM. 


10  .s<|.  ft.  Radiator   (M. 

  (M. 

....  C.I. 


')  sq.  ft.  Radiator.. 
12  .sq.  ft.  Radiator. 

\2  sq.  ft.  Radiator. 

ft.  Radiator. . 

ft.  Radiator.. 


7  -sq. 


5  .sq.  ft.  Radiator  

7»'.-  sq.  ft.  Radiator  


sq. 
sti. 

sq- 


9 


ft.  Radiator, 
ft.  Radiator, 
ft.  Radiator. 


Radiator . 
Radiator. 


ft.  Radiator, 
ft.  Radiator. 


6  sq.  ft.  Radiator. 

7  sq.  ft.  Radiator. 
5  sq.  ft.  Radiator. 
18  sq.  ft.  Radiator 


12  !^q.  ft.  Radiator  

25''x29''   Radiator  shield 
26  RaiiRc. 


No. 


28'*.x29''  Radiator 
26  Kaufze. 


shield  No. 


C.I. 

C.I. 

C.I. 

C.I. 
C.I. 

C.I. 


7;..  sq.  ft.  Radiator. 

10  sq.  ft.  Radiator   C.I. 

5  sq.  ft.  Radiator. 


C.I. 


9  sq.  ft.  Radiator   C.I. 

14  sq.  ft.  Radiator   C.I. 


C.I. 
C.I. 
C.l. 

C.I. 

C.I. 


10  sq.  ft.  Ra«liator   C.T. 


3^4  sq.  ft.  Radiator... 

6  sq.  ft.  Radiator  

6  sq.  ft.  Radiator  


C.I. 
C.I. 
C.I. 

C.I. 
C.I. 


6  s(|.  ft.  Radiator  

12  sq.  ft.  Radiator  

sq.  ft.  Radiator   C.I. 


6  sq.  ft.  Radiator  

12  sq.  ft.  Radiator  

14  sq.  ft.  Radiator  

6  sq.  ft.  Radiator  

14  sq.  ft.  Radiator  


C.I. 

C.l. 

C.I. 

C.I. 
C.T. 

C.I. 

C.I. 


C.I. 
C.I. 
C.I. 
C.I. 


14  sq.  ft.  Radiator   C.I. 

14  sq.  ft  Radiator  

14  sq.  ft.  Radiator  

18  sq.  ft.  Radiator  


aS^xSO"  Radiator  shield  No. 

26  gauKC. 
25''xl6''   Radiator   shield  No. 

26  gaii^rc. 


28''xl6''  Radiator  shield  No. 
26  gauge. 


28''xl7''  Radiator  shield  No. 
26  gauge. 


C.I. 
C.l. 
Brass 
\V.  I. 
pipe 
size. 
C.T. 
C.alv. 
iron. 

flalv. 
iron. 


Calv. 
iron. 
Galv. 
iron. 


Calv. 
iron. 


Calv. 
iron. 


eng. 
eng. 


Remarks 

.Captain's  state- 
room. 

Captain's  b  a  t  h- 
room. 

Captain'.s  lobby 

Wireless  room. 

Officers'  dining 
saloon. 

1st  officer's  state- 
room. 

2nd  officer's  state- 
room. 

3rd  officer's  state- 
room. 

Officer's  toilet. 

Petty  officer's 
staterciom. 

Steward's  state- 
room. 

Wireless  opera- 
tor's stateroom. 

Pantry. 

Officer's  state- 

room. 
Ch.    eng.  state- 
room. 
Ch.  eng.  toilet. 
Engineer's  toilet. 
3rd     asst.  eng. 

stateroom. 
2nd  asst. 

stateroom. 
1st  asst. 

stateroom. 
Petty    off.  mess 

room. 
Petty  off.  toilet. 
3  oilers'  quarters. 
3   water  tenders' 

quarters. 
2  cdoks'  quarters. 
Shelter. 

Seamen's  mess 

room. 
Firemen's  mess 

room. 
Firemen's  q  u  a  r* 

tcrs. 

6      mess  hoys' 

quarters. 
Firemen's  toilets. 
Seamen's  q  u  a  r- 

tcrs. 

Quartermaster's 

quarters. 
Carpenter  and 

b  o  a  t  s  w  a  i  n's 

quarters. 
Seamen's  toilet. 
Mess  room. 
Toilet. 

Crew's  quarters. 
Chart  room, 
(^aptain's  office. 
Hospital. 
Pilot  house. 


Quarters. 

2 — Off.  dining 
saloon.  1  —  1st 
off.  stateroom. 

Cai>t.  stateroom. 
Ch.  engr.  state- 

rinnn.    ^■:l|^t.  OlT- 
ice.  h"'.|MTaS. 
Crew's  quarters. 

Petty  off.  sijnc 
room.  sl^vVi. 
aFtat«rcM>ni*  \i,  \tk- 
less  nper  st.ite- 
r'HTTi  oil'irji, 
3  water  tt-nders, 
2  cooks,  fire- 
ni  e  n's  mess 
r()<nn. 

2nil  an<l  3rd  off., 
2nd  and  3rd 
asst.  eng.  s.  r., 
gunners'  mess, 
ijiuirr  crin.j>UTS. 

Cri,i:it.   h-'hhy  wirc- 

less  room,  ch. 
petty  off.  state- 
room, 1st  asst. 
•  engr..  petiy  off. 
mess,  carpenter 
and  boatswain. 


LIST  OF  RADIATORS  AND  SHIELDS— Conti 
Pc.  No.  of 

No.  Pes.  Name  MmCl  Rem 

LSO     1    21''xl6''  Radiator  shield  No.     Galv.  Pantry. 
26  gauge. 

"-JO* 


LSI 


1    8'  0''x20*  Radiator  shield  No. 
26  gauge. 


iron. 
Sheet 

brass. 


Pilot  hoi 


LIST  OF  VALVES,  PIPES  AND  FITTINGJ 
Pc.  No.of 

No.  Pes.  Name  Matl  Renu 

l"  Steam  trap  float  type...  CI. 

lyi"  Globe  stop  valve  scr. . .  Comp. 

11/2"  Cross  stop  valve  acr...  Comp. 

1^"  Globe  stop  valve  scr...  Comp. 

l*  Globe  stop  valve  scr   Comp. 

54"  Globe  stop  valve  acr   Comp. 

Vi"  Angle  stop  valve  scr   Comp. 

H**  Angle  stop  valve  scr   Comp. 

^"Z    Comp. 

's"  Key  air  valve   Brass. 


L52 

1 

1.53 

2 

L54 

2 

I-5S 

2 

LS6 

9 

LS7 

16 

1.58 

27 

1.59 

30 

1  60 

28 

1.61 

46 

1.62 

6 

L63 

14 

1.64 

20 

I-6S 

26 

1.66 

85 

1 .0/ 

AA 

1.68 

2 

1.69 

4 

1.70 

■» 

L71 

3 

T.72 

8 

1.73 

2 

L74 

2 

1.75 

1 

1.76 

1 

1.77 

1 

1.78 

6 

1.79 

4 

1.80 

1 

1.81 

1 

1.82 

1 

1.83 

4 

1.84 

1 

1.85 

1 

r.86 

1 

T,87 

7 

1.88 

3 

1.89 

2 

1.90 

2 

1.91 

5 

1.92 

1 

1.93 

1 

L94 

1 

1.95 

1 

l.'»6 

2 

1.97 

2 

1.98 

2 

1.99 

2 

1. 100 

1 

LlOl 

4 

1.102 

6 

L103 

1.104 

1 

1.105 

1 

1-106 

11 

L107 

•> 

L108 

1 

1.100 

1 

1.110 

9 

l.lll 

2 

1.112 

2 

1.113 

16 

L114 

82 

1.115 

76 

1J16 

44 

M17 

38 

L118 

500 

L119 

325 

LI 20  325 

1.121 

900 

1.122 

450 

1.123 

1 

r.l24 

1 

In  nifii 
At  trap  i 

room. 
At  trap 

room. 


Keys   

iM"  Ell  ::; 

1"  Ell  

Ell  ; 

'A'*  Ell  

H"  Ell  

V*"  45  Degree  ell  

y^"  45  Degree  ell  

H"  45  Degree  ell  

H"  Tee   

14"  Tee   

54"  Pipe  plug  

IJ-i^xl"  Reducing  ell  

UrxlK^xl^-xlJi"  Cross. 


Wi'^xl^^xlli"  Tee  . 
l^'xlIi^xJ^"  Tee  .. 
iyrxiy4''xyi''  Tee  .. 
l?4''xP/J''xili''  Tec  .. 
lli^x^i^xll^"  Tee  .. 
I'^'xrxj.r  Ttc  .... 
lli^xf^^xl"  Tec  .... 
I'^rx^i^xUi"  Tee  .. 

l'<i''xv;'»xl''  Tec  

lli'xrxrxl"  Cross 
li'S^xlVS^xlf^"  Tec  . 

l^xKx^i''  Tec   

l^xl^xH"  Tee   

rxl^xl'-i"  Tee   

rx^i^xfi"  Tec   

i^xVrxyr  Tec   

rxli^xJ-S"  Tee   

I'^xH^xl"  Tee   

l-xi'S^x^"  Tec   

rxl^xl^xl"  Cross  .. 


H^x^i^xl"  Tee   

VA^xyrxVz"  Tee   

yA^xy^^xM"  Tee   

V^'^xli^xyA"  Tee   

H^xyi^xX"  Tee   

H'^xyrxyr  Tee   

H''xyi'*xy,''  Tec   

l^^x^''xa^'•  Tee   

yA^xH^xyA^xH**  Cross 


H'*  Ell,  with  H" 
yi^xyi^xli"  Tec 
y^^xWxVz''  Tee 
Vi^xJ^^xfi"  Tec 

'A^xJ^^xl"  Tec  . 
Ht^x-^^xf^"  Tec 
^i'*x3^''x\^''  Tee 

2"  l.ocknuts   

1  '4"  l.ocknuts  . . . 
1"  Locknuts   


side  outlet. 


H"  l.ocknuts 


m^xm^xlji"  Tee 


Brass. 
C.I. 
C.T. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.l. 

C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I. 
C.I.^ 

C.I. 
C.I. 
C.I. 
C.I. 
C.I, 
C.I. 
C.I 
C.I. 
C.I. 

C.I. 
C.I. 
C.I. 
C.I. 

CI. 

C.I. 

C.I. 
M.I. 
M.I. 
M.I. 
M.I. 
M.I. 
M.I, 
W.I. 
W.I. 
W.I. 
W.I. 
W.I. 

C.I. 

C.I. 


For  air  • 
rad. 
scr.  cr 
For  key 


Busb  1 
IVa'xI 


Bush  I'x 
Bush  I's 


Bush 


Buth  H'. 
Bush  H'x< 
Both  I 


Bush  V 
Bnrii  H'j 
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ARRANGEMENT  OF  HEATING  SYSTEM 


ARRANGEMENT  OF  CARGO  AND  FUEL  OIL  SYSTEM 


10,000-TON  D.  W.  STANDARD  TANKER 

For  Arrangement  Plans 
See  Pages  616-617-618-619  and  620 


UST  OF  MATERIAL  FOR  ONE  SHIP 

Pc.  No. 

No.  Pes.  Name  Mat*!  Remariu 

1  2    10"  Angle  valve   C.I.     For  use  at  sea  chest. 

2  18    5"  Vacuum  &  pressure  valve    Comp.  For  use  on  expansion 

trunks. 

3  10   3"  Vacuum  &  pressure  valve   Comp.  For  use  on  expansion 

trunks. 

4  2    5"  Relief  valve    C.I.     For  use  on  pump  dis- 

charge. 

5  24    10"  Gate  valve  with  hand- 

wheel    C.I.    For  use  in  pump  room. 

6  2    10"    Gate    valve  without 

handwheel    C.I.     For  use  on  main  line. 

7  18    8"  Gate  valve  without  hand- 

wheel    C.I.     For  use  at  tank  suc- 

tions. 

8  2    9"  Diameter  handwheel...     C.I.     For  operating  rods  on 

upper  &  poop  decks. 

9  2    16"  Diameter  handwheel..      C.I.     For  operating  rods  on 

upper  &  poop  decks. 


UST 
Pc.  No. 
No.  PC8. 


10  2    24"  Ventilators   Steel 

11  1    10"  Sea  chest   C.I. 

12  1    10"  Sea  chest   C.I. 

14  6  10"  Flange  for  copper  pipe  C.I. 

15  4    10"  Flange.  specUl   C.I. 

16  128    10"  Flange,  standard   C.I. 

17  80    8"  FUnge    C.I. 

18  28    5"  FUnge    C.I. 

20  6    10"  BUnk  flange   Steel 

21  10    3"  FUnge.  sUndard   C.I. 

22  24   Label  pUtes   1/16" 

brass 

23  30  LabeU   

26  14  10"xl0"x8"  Expansion  joint  C.I. 

27  2    10"x8"xl0"  Tee    C.I. 

28  3    10"xlO"xlO"  Tee    C.I. 

29  8    10"  Ell,  90*    C.I. 

30  20   8"  Ell.  90*    C.I. 

31  18   8"  Bell  mouth   C.I. 

32  23  Stuffing  box  for  1<^"  rod.  C.I. 

33  12  Stuffing  box  for  1"  rod...  C.I. 


Cargo  oil — water  in- 
jection from  sea. 

Cargo  oil — ^water  in- 
jection from  sea. 

On  main  line  in 
pump  room. 


For  use  on  pump  re- 
lief &  pressure  & 
vacuum  valves. 

At  loading  and  dis- 
charging conn. 

For  use  on  pressure 
and  vacuum  valves. 

Fitted  under  hand- 
wheel  nuts. 

Engraved  on  stuffing 
boxes. 

For  use  on  main  line. 

For  use  on  main  line. 

For  use  on  main  line 
in  pump  room. 


On  upper  and  poop 
decks. 

On  upper  and  poop 
decks. 


35 

2 

10"xlO"xlO"  Tec,  10"  side 

C.I. 

In 

pump 

room. 

36 

2 

C.I. 

On 

main 

line. 

37 

2 

10"  Cross   

C.I. 

In 

pump 

room. 

38 

2 

10"  Cross  

C.I. 

In 

pump 

room. 

39 

1 

C.I. 

In 

pump 

room. 

40 

16 

10"  Bulkhead  casting  

C.I. 

On 

main 

line. 

41 

10 

C.I. 

On 

main 

deck  at  side. 

42 

2 

10"  Cross.  10"  side  outlet. 

C.I. 

In 

pump 

room. 

43 

2 

10"  Cross  

C.I. 

In 

pump 

room. 

44 

4 

10"— 90*  Ell,  IVi"  connec- 

C.I. 

In 

pump 

room. 

45 

4 

C.I. 

In 

pump 

room. 

46 

2 

10"— 90'  Ell   

C.I. 

In 

pump 

room. 

47 

5 

C.I. 

In 

pump 

room. 

49 

1 

10"— 90»  Bulkhead  ell,  10" 

C.I. 

Discharge  conn. 

50 

2 

10"— 90'  Ell,  5"  side  outlet 

C.I. 

In 

pump 

room. 

51 

2 

52 

2 

53 

2 

54 

1 

56 

2 

57 

11 

58 

94 

59 

2 

60 

20 

61 

2 

62 

42 

63 

5 

70 

40 

71 

3 

72 

6 

73 

•s 

74 

3 

75 

2 

76 

s 

77 

20 

78 

18 

96 

2 

97 

1 

101 

18 

102 

16 

103 

2 

104 

14 

105 

8 

106 

6 

107 

2 

108 

1 

109 

1 

110 

1 

111 

1 

112 

2 

1 13 

2 

114 

2 

115 

2 

116 

1 

117 

2 

118 

2 

119 

1 

120 

1 

121 

2 

122 

3 

123 

2 

124 

2 

125 

2 

126 

2 

127 

2 

128 

2 

129 

2 

130 

2 

131 

2 

132 

2 

All 

1 

A13 

1 

OF  MATERIAL  FOR  ONE  SHIP— ContiBMi 

Name  Mat*l  Remuka 

5"— 90*  Ell    C.I.  In  pump  room. 

5" — 60*  Ell    C.I.  In  pump  room. 

10"— 90*  Ell.  5"  side  outlet     C.I.  In  pump  room. 

10"— 90*  Bulkhead  ell,  10" 

side  outlet    C.I.  To  other  hand  o 

No.  49. 

10"  Strainer   C.I.  In  pump  room. 

Bracket    C.I.  For  operating  rc 

Bracket    C.I.  For  operating  rc 

10"— 90*  Bulkhead  ell....     C.I.  Discharge  cona' 

1"  Coupling   Steel  Connecting  1* 

ating  rods. 

3^4"  Angle  irons    W.I.  14'  2"  long. 

Brackets    W.I.  ^"^^4"  PUle,  1 

to  suit  work. 

3"  Special  casting    C.I.  On  upper  decks. 

galv. 

lli"  Universal  joints   Steel 

1^4"  Rod    W.I.  12' 9'*  long. 

lyi"  Rod    W.I.  4'  9»long. 

1*4"  Rod   W.I.  7'  9**  long. 

1^4"  Rod    W.I.  8' 3"  long. 

r     Rod   W.I.  I6'0*long. 

r     Rod   W.I.  8'  0"  long. 

1J4"  Rod    W.I.  Lengths  cut  to 

work. 

1'4"  Pipe  couplings    W.I.  For  use  with  SL 

Copper  bend,  t  8  B.W.G..  Copper  14'  7* long. 

Copper  bend,  t  8  B.W.G..  Copper  15'  1'' long. 

8"    Pipe    Steel  4' 3*  long. 

8"    Pipe    Steel  4' 10*  long. 

8"    Pipe    Steel  4' ll" 

10"  Pipe   Steel  19'  0" 

10"  Pipe,  extra  heavy   Steel  2' 3 long. 

10"  Pipe,  extra  heavy   Steel  2'  Ifi'Umg. 

10"  Pipe   Steel  2' 8*  long. 

10"  Pipe   Steel  6' 7"  long. 

10"  Pipe   Steel  5'6K*lang. 

10"  Pipe   Steel  6'6M*long. 

10"  Pipe   Steel  5' 6^*  long. 

10"  Pipe   Steel  21*  long. 

10"  Pipe   Steel  4' (T  long. 

10"  Pipe   Steel  12*  6"  long. 

10"  Pipe   Steel  2' 9' long. 

10"  Pipe    Steel  13' 9* 

10"  Pipe   Steel  15'  9" 

10"  Pipe   Steel  22*  Uw 

10"  Pipe   Steel  i2'' 

10"  Pipe   Steel  12'  6" 

10"  Pipe   Steel  10'  11" 

10"  Pipe    Steel  14' 8*1 

10"  Pipe   Steel  3' 2* 

10"  Pipe    Steel  22*  long. 

10"  Pipe   Steel  2'  2"  long. 

10"  Pipe   Steel  4' 5*  long. 

10"  Pipe   Steel  S'  9' 

10"  Pipe   Steel  14* 

5"    Pipe    Steel  23* 

5"    Pipe   Steel  6' 1* 

10"  Pipe   Steel  2'  5* 

10"  Pipe   Steel  17*  CTloag. 

2^"  Angle  valve   C.I.  Oudioud  Mmh 

Zyi"  SpecUI  casting   CI. 

(Continued  on  Next  Page) 
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ARRANGEMENT  OF  CARGO  AND  FUEL  OIL  SYSTEM 


10,000-TON  D.  W.  STANDARD  TANKER 

For  Arrangement  Plans 
See  Pages  616-617-618-619  and  620 


LIST  OF  PIPES  FOR  ONE  SHIP-^ontinued 
Pc.  No. 

Mat'l  RemariLs 


No.  Pes.  Name 

A14     2    3^"  Standard  flange  

A15     2    2^"  Standard  flange   


C.I. 
galv. 


Suction  pipe  to  bell 
mouth  and  to  pump. 


C.I.  Discharge    pipe  to 

galv.  main   deck   and  to 
pump. 

A20     1    2^"  Deck  flange                     C.I.  Discharge     pipe  to 

galv.  main  deck. 

A27     1    Syi"  Standard  ell                    C.I.  Suction  line  to  pump. 

galv. 

A28     1    2^"  Standard  ell                   C.I.  Discharge     line  to 

galv.  pump. 

A29     1    ZYa"  Bell  mouth    C.I. 

galv. 

A61     2    aj^i"  Standard  screwed  ell     C.I.  Suction  line. 

galv. 

A62     2    2'/^"  Standard  screwed  ell     C.I.  Discharge  line. 

galv. 


A63     1    254"  Standard  45*  screwed 
ell   


C.I. 
galv. 


Discharge  line. 


A76  17'  3^4"  Pipe,  standard    Steel     Suction  line. 

galv. 

A77  42'  2^"  Pipe,  standard    Steel     Discharge  line. 

galv. 

V9     1    4"  Standard  elbow   C.I.     In  for'd  pump  room, 

VI 0     1    3"  Standard  elbow   C.I.     In  for'd  pump  room, 

VI 1     13"  Standard  elbow   C.I.     In  for'd  pump  room, 

V12     1    6''x6''x3''  Tee   

V13  1    6"  Tee.  3"  side  outlet.... 

V14     1    6"  Special  casting    C.I, 

VI 5     2    6"  Special  casting    C.I 

V16  1    6"  Ell— 4"  side  outlet.... 

VI 7     5    6"  Standard  ell   


V18  1 


6"  Special  ell    C.I. 

galv. 


C.I.     In  for'd  pump  room. 

C.I.     On  upper  deck,  for'd. 

On  upper  deck,  for'd. 

In  for'd  pump  room. 

In  for'd  pump  room. 

C.I.  On  6"  fuel  oil  line, 
galv. 

On  6"  fuel  oil  line. 


C.I. 


V19     1    6"  Special  ell    C.I.     On  6"  fuel  oil  line. 

galv. 

V20     1    SVz'*  Lateral    C.I. 

galv. 

6"— 45»  SUndard  ell  . 


V21  1 

V22  2 

V23  2 

V24  1 

V25  1    6"  Cross  valve 


6"  Bell  mouth  

3^"  Screw  return  bend. 


On    for'd    3^"  air 
escape. 

C.I.  On  6"  fuel  oil  line, 
galv. 

C.I.  On  6"  fuel  oil  line, 
galv. 

C.I.     Open  pattern, 
galv. 


6"  Angle  valve    C.I.     125  lbs.  pressure. 

galv. 


V26  3 

V27  1 

V28  4 

V30  33 

V31  4 

V32  4 

V33  2 

V34  9 


6"  Gate  valve 
4"  Gate  valve 
3"  Gate  valve 


C.I. 
galv. 

C.I. 

C.I. 

C.I. 


125  lbs.  pressure. 

150  lbs.  pressure. 

150  lbs.  nressure. 

150  lbs.  pressure. 


6"  Standard  flange    C.I. 

galv. 

6"  Blank  flange    Steel    On  discharge  connec- 

galv.  tion. 

1»4"  Screw  angle  valve...    Comp.  250  lbs.  pressure 
1^4"  Screw  tees,  ex.  h'vy.     C.I.     Heating  coils. 

galv. 

C.I.     Heating  coils. 


IVi"  Screw  90«— Ell.  ex. 
h'vy.  galv. 

V35     2    ly*"  Unions    Brass    Heating  coils. 

V36     1    6"  Pipe,  sUndard    Brass    12'  0"  long— 6"  Fuel 

oil  line. 

V37     1    6"  Pi|»e,  standard    Brass    11'  3"  long— 6"  Fuel 

oil  line. 

V38     1    6"  Pipe,  standard   Brass    8'  9"  lonff— 6"  Fuel 

oil  line. 

V39    3    6"  Pipe,  sUndard    Brass    8'  6"  long— 6"  Fuel 

oil  line. 


LIST  OF  MATERIAL  FOR  ONE  SHIP— Continued 
Pc.  No. 

No.   Pes.             Name             Matl  Remarks 

V40     1    6"  Pipe,  standard                   Steel  20"  long— 6"  Fuel  oil 

galv.  line. 

V41     1    6"  Pipe,  standard                   Steel  9'  9"  long— 6"  Fuel 

galv.  oil  line. 

V42     1    6"  Pipe,  standard                  Steel  6'  5"  long— 6"  Fuel 

galv.  oil  line. 

V43     1    6"  Pipe,  standard                  Steel  13'  6"  long— 6"  Fuel 

galv.  oil  line. 

V44     1    6"  Pipe,  sUndard                  Steel  19"  long— 6"  Fuel  oil 

galv.  line. 

V45     1    354"  Pips,  SUndard               Steel  6'  10"  long— Air  es- 

galv.  cape. 

V46     1    3^"  Pipe,  standard               Steel  5'  11"  long— Air  es- 

galv.  cape. 

V47     1    SVi"  Pipe,  standard               Steel  15'  10"  long- Air  es- 

galv.  cape. 

V52   70'   IH"  Pipe,  sUndard               Steel  Lengths  to  suit  work. 

V56     1    6"x5>4''x6"  Pump   

V60  12    IK"  Double  boss  flange  .. 


Fuel  oil  transfer. 
C.I.     Heating  line. 


V61   60    154"  Flange  unions,  extra  C.I.     Heating  coils, 

heavy   brass  seat 

V62   10    VA^xV/z"  Flange  unions.  C.I.     Heating  coils, 

extra  heavy    brass  seat 

V63   14    1J4"  Flange  unions,  extra  C.I.     Heating  coils, 

heavy   brass  seat 

V107     1    3K"  Deck  flange   C.I.     Air  escape. 

galv. 


VI 08 

1- 

3^4" 

C.I. 
galv. 

V118 

19 

3^4" 

SUndard  flange  . . . . 

C.I. 
galv. 

V119 

75' 

3K" 

Steel 
galv. 

V146 

2 

SUndard  screw  ell. . . 

C.I. 
galv. 

V201 

1 

Wa" 

Steam 

Steel 
galv. 

V202 

1 

Steam 

coil   

Steel 
galv. 

V203 

1 

V/a" 

Steam 

Steel 
galv. 

V204 

1 

IVa" 

Steam 

Steel 
galv. 

V205 

1 

IVa" 

Steam 

Steel 
galv. 

V206 

1 

Steam 

Steel 
galv. 

V207 

1 

Steam 

Steel 
galv. 

V208 

1 

Steam 

Steel 
galv. 

V209 

1 

VA" 

Steam 

Steel 
galv. 

V210 

1 

IVi" 

Steam 

Steel 
galv. 

V2n 

1 

VA" 

Steam 

Steel 
galv. 

V212 

1 

VA" 

Steam 

Steel 
galv. 

V213 

1 

lyi" 

Steam 

Steel 
galv. 

V214 
V215 

1 
1 

1%" 

Steam 
Steam 

Steel 
galv. 
Steel 
galv. 

V216 

1 

Wa" 

Steam 

Steel 
galv. 

V217 

1 

Steam 

Steel 
galv. 

V225 

1 

Steam 

,  Steel 

On  air  escape  line. 


ir  6"  long. 


16'  0"  long. 


14'  6"  long. 


galv. 


hand  of  Pc.  No. 
V207. 


hand  of  Pc.  No. 
V215. 
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DETAILS  OF  CARGO  OIL  SYSTEM 
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SECTION  THRU  PUMP  ROOM 


AKRAJSGEMENT  OF  OIL  PUMPING  SYSTEM 


7.S(K)-T0N  D.  W.  CONCRETK  TAIVKER 
For  Arrangement  Plans  See  Plate  XLVI 
Opposite  'Page  624  and  Pages  624  and  625 

LIST  OF  MATERIAL  FOR  ONE  SHIP 

Pc.  No.                    Name                        Material       Working     Test  Service 
No.  Pes.                                                                    Pressure  Pressure 

VI    34    5"  Pressure  and  vacuum  relief  valve.    Brass                           5  lbs.       5  lbs.  On  oil  hatches 

V2     4    5"  Relief  valve,  angle  type                  Cast    iron    bodv    lOO  lbs.    200  lbs.  Oil   pump  dis- 

hrass  mounted.  charge 

V3    39    10"  Gate  valve,  stationary  stem           C.  I.  body  brass    125  lbs.    200  lbs.  Oil  line 

mounted 

V4    26    10"  Gate  valve,  stationary  stem           C.  T.  body  brass    125  lbs.    200  lbs.  In  oil  tanks 

mounted 

V5      2    10"  Angle  valve                                  C.  I.  body  brass    125  lbs.    200  lbs.  Sea  valves 

mounted 

V6     2    10"  Angle  valve                                C.  I.  body  brass    125  lbs.    200  lbs.  Inboard   of  sm 

mounted  valve 

V7      8    H"  Steam  cock,  with  lever  handle..    Brass                        125  lbs.    150  lbs.  Drains 

V8    12    4"  Gate  valve,  stationary  stem              C.  I.  body  brass    125  lbs.    200  lbs  In    summer  oil 

mounted  tanks 

V9    30    8"  Gate  valve,  stationary  stem             C.  I.  body  brass    125  lbs.    200  lbs.  Oil  line 

mounted 

P3      5    10"  Pipe,  standard,  4'  6"  long            Steel    Where  shown 

P4    13    10"  Pipe,  standard.  10'  0"  long           Steel    Where  shown 

P5    18    10"  Pipe,  standard.  12'  0"  long          Steel    Where  shown 

P6      1    10"  Pipe,  standard,  11'  2"  long           Steel    Where  shown 

P7      1    10"  Pipe,  standard.  13'  0"  long            Stctl    Where  shown 

P8      1    l<r  Pipe,  standard.  7'  0"  long            Steel    Where  shown 

P9     2    10"  Pipe,  standard,  5'  6"  long            Steel    Where  shown 

PIO     5    10"  Pipe,  standard.  14'  0"  long          Steel    Where  shown 

  Where  shown 

PI 2     2    10"  Pipe,  standard,  9'  0"  long            Steel    Where  shown 

F14     6    10"  Pipe,  standard,  15'  6"  long....    Steel    Where  shown 

PI 5     2-    10"  Pipe,  standard.  13'  0"  long          Steel    Where  shown 

Pl6     4    10"  Pipe,  standard,  11'  8"  long          Steel    Where  shown 

Pi  7    10    10"  Pipe,  standard,  6'  9"  long            Steel    Where  shown 

PIS    16    10"  Pipe,  standard.  12'  0"  long          Steel    Where  shown 

P19     2    10"  Pipe,  standard.  7'  3"  long            Steel    Where  shown 


Pll      1    10"    Pipe,    standard,   bend   to   suit  Steel 
work  9'  6"  long. 


P20     4    5"    Pipe,  standard,  12'  6"  long   Steel   •   Cut   to  suit  at 

relief  valve 
disch. 

P21    12    4"  Pipe,  standard,  12'  0"  long   Steel    Where  shown 

P22    12    4"  Pipe,  standard,  12'  2"  long   Steel    Where  shown 

P23     2    4"  Pipe,  standard.  8'  0"  long   Steel    Where  shown 

P23     1    10"    Pipe,    standard,    bend   to   suit   Steel    Where  shown 

work  12'  0"  long. 

(Continued  on  next  page) 
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Remarks 


Brass  stem,  valve  seat,  valve  and 
gland  and  outside  spring,  flanged 
10"^ia.,  drill  for  SH"  bolts  on  8J^" 

13 Face  to  face  double  disc, 
brass  seats  and  stem,  brass  fitted 
discs,  flanged  16"  dia.  drilled, 
12—^"  bolts  on  14^"  P.  C. 

Same  as  V3,  but  stem  18"  longer 
than  std..  flanged  16"  dia.  drilled. 
12- -H"  bolt  on  14 '4"  P.  C. 

Brass  stem,  valve  and  valve  seat 
10"  ccnterline  to  face  flanged  16" 
dia.  Inlet  not  drilled.  Outlet 
drilled.  12—^"  bolts  on  14^"  P.  C 

Brass  stem,  valve  and  valve  seat. 
10"  centerline  to  face.  Flanged  16" 
dia.  Both  ends  drilled.  12— H'* 
bolts  on  14^"  P.  C. 

Scrtwcd    ends,    one    end  male, 

other  frmale, 

Flantftil  ^"  riia     Drilled  for  8— 

H"  lioliji  tin         P.  C. 

Flit TiKt '3    iP/'  dia.     Drilled  for 
hohs.  on  11^"  P.  C. 

Flanged,  faced  and  drilled. 
Threaded  flanges  16"  dia.:  drilled 
12— Ji"  bolts  on  14%"  P.  C. 

Flanged,  faced  and  drilled. 
Threaded  flange.s  16"  dia.:  drilled 
12—^"  bolts  on  14^"  P.  C. 

Flanged,  faced  and  drilled. 
Threaded  flanges  16"  dia.;  drilled 
12— H"  bolts  on  1414"  P.  C. 

Flanged,  faced  and  drilled. 
Threaded  flanges  16"  dia.:  drilled 
12-^"  bolts  on  14^"  P.  C. 

Flanged,  faced  and  drilled. 
Threaded  flanges  16"  dia.j  drilled 
12— bolts  on  14 J4"  P.  C. 

Flanged,  f  a  c^  d  and  drilled. 
Threaded  flanges  16"  dia.:  drilled 
12—7^"  bolts  on  14^"  P.  C. 

Flanged,  faced  and  drilled. 
Threaded  flanges  16"  dia.;  drilled 
12—74"  bolts  on  14^4"  P.  C. 

Flanged,  faced  and  drilled. 
Threaded  flanges  16"  dia.;  drilled 
12—^"  bolts  on  14^"  P.  C. 

Flanged,  faced  and  drilled. 
Threa(kd  flanges  16"  dia.;  drilled 
12— Ji"  bolts  on  1 4*4"  P.  C. 

Flanged,  faced  and  drilled. 
Threaded  flanges  16"  dia.;  drilled 
12—^"  bolts  on  14%"  P.  C. 

Flancedf  faced  and  drilled. 
Tbreided  flinges  16"  dia.;  drilled 
12— JS"  bffllu  on  14 'j"  P.  C. 

.  flm^  faced  and  drilled, 
tlfm^  ftWfa  tff^  dia.;  drilled 

^UlUMdi    fse   d    and  drilled. 
"Howi^fl^m  IC"  dia.;  drilled 
2— H   bolti  on  1494"  P.  C. 

Flanged,    f « c    d    and  drilled. 
Threadtd  flanges  16"  dia.;  drilled 
boin  on    yr  P.  C. 

Flanffcd.     f  a  c    d    and  drilled. 

TJiTPiiled   Rnnees  dia.;  drilled 

.1  lir.li^  ay  14  'j"  P.  C. 

n^iimt'.l.  fiLft  it  and  drilled. 
Tlsreufi-d  flnnt</'>  \t"  dia.;  drilled 
12—7^"  bolts  on  14^"  P.  C. 

Flanged  faced  and  drilled; 
flanges  10"  dia  :  drilled  8— >4" 
bolts  on  8'//'  P.  C. 


Flanged,  faced  and  drilled. 
Threaded  flanges  16"  dia.;  drilled 
12— Ji"  bolts  on  14 P.  C. 


ARRANGEMENT  OF  OIL  PUMPING  SYSTEM 


Pc  No. 
No.  Pes. 

P24  12 
P2S  12 


Name 


7,500-TON  D.  W.  CONCRETE  TANKER 

For  Arrangement  Plans  See  Plate  XLVI 
Opposite  Page  624  and  Pages  624  and  625 

LIST  OF  MATERIAL  FOR  ONE  SHIP--Continaed 
Material      Working     Test  Service 
Pressure  Pressure 


10"  riic  standard,  1'  6"  long   Steel    Port   and  star- 

board tanks 
aft 

10"  Pipe,  standard,  2'  6"  long   ^j^^.j    p^rt    and  star- 

board  tanks 
forward 


I- 1 

F2 


6"  Dial  pressure  gauge,  graduated 
to  250  lbs. 


6"  Dial  vacuum  gauge   Hrass 


F3  2 

F4  40 

FS  34 

F6  28 

F7  54 

F8  34 

F9  35 

FIO  68 


Ilrass    On  discharge  at 

gauge  board 

  On    suction  jit 

gauge  board 

Gauge  board   Yellow  pine  

I-^"  Elbows,  screwed   C.  I   For  gauge  lines 

Stuffing  boxes   Hrass    Operating  gear 

at  decks 

Universal  joint  for  IJi"  rod   Steel  jaws,  brass    Valve  operating 

blocks  sear 


Remarks 

Flanged,  faced  and  drilled 
Threaded  flanges  16"  dia.:  drilled 
12— Ji"  bolts  on  145^"  P.  C. 

Flanged.  faced  and  drilled 
Threaded  flanges  16"  dia.;  drilled 
12— Ji"  bolts  on  14^4'•  P.  C 

Complete   with    siphon  and  stop 

cock. 

Complete   with    siphon  and  stop 

cock. 


Coupling,  for  IJ^"  rod. 
Collar,  for  IJi"  rod  


  Steel   Valve  operating 

gear 

  Sieel   Valve  operating 

gear 

lU"  Dia.  rods,  32'  0"  long   Steel  

1'4"  Pipe  locknuts   Brass   Valve  operating 

gear 


Fll  500  Gaskets  for  10"  pipe   'jj"  Trunk-board   Flange  joints 

F12    50  Gaskets  for  8"  pipe   j^"  Trunk-board   Flange  joints 

F13    20  Gasket9  for  6"  pipe   'i"  Trunk-board   Flange  joints 

F14    24  Gaskets  for  5"  pipe  Trunk-board   Flange  joints 


tkick. 
'  bok 


bob 


F15  700 

F16  5800 

F17  4 
F18  18 
F20  16 


ai"  Holts  hex.  head  and  nut.  Steel   For  8^  6"  and 

long.  5"  pipe 

Ji"  Bolts  hex.  head  and  nut,  3.>/j''  Steel   P>P* 

long. 

Strainer   box   CI   P"«nP  suction 

10"  Bulkhead  connection   L.I   Where  shown 

10"  Stuffing  box   :  .  I   In  holds  where 


F21    12    10"  Bclln-outh.  long. 


F22  12 
F23  60 


10"  Bellmouth,  short   :'.  I.. 

10"  Elbow.  90",  standard   C.  I. 


shown 

I    Wing  tank  suc- 

tion 

  Center  suction 

125  lbs   Where  shown 


F23A    3    10"  Long  rad.  elbow  90',  standard.   C.  1  

10"    Elbow.  90".  standard   C.  I  


F24 

F25 
F26 
F27 


125  lbs   Where  shown 

125  lbs   Where  shown 


10"    Elbow,    90»   C.    1   125  lbs   Where  shown 

10"    Elbow,   90"   with   5"   C.    1   125  lbs   Where  shown 

side  outlet. 

10"    Elbow,  45\  standard   C.    1   125  lbs   Where  shown 


F28  15 
F29  15 
F30  4 


10"  X  8"  V  special   I 

8"  X  6"  Reducer,  standard  

10"   X   8"   Reducer,  standard... 


T   125  lbs    Where  shown 

(\    1   125  lbs   Where  shown 

('.    1   125  lbs   Spares 


F31    16    8"  X  6"  Reducer,  standard. 


1   125  lbs. 


F32     8    10"  X  8"  Breeches  pice 


r.    r   125  lbs  


Spares 


Spares 


16"  O.  D.    lO"  I.  D. 
Soaked  in  linseed  oil.  12^1 
holes  on  14^4*  P.  C. 

^  13  p.  D.  8-  I.  D.  H' 
Soaked  m  linseed  oU.  8— K 
holes  on  llfi"  P.  C. 

ll*  O.  D.     6"   I.  D. 
Soaked  in  linseed  oiL    8— H 
holes  on  954*'  P.  C. 

10-  O.  D.    5"  l/  D.  H* 
Soaked  in  linseed  oil.  8— 
holes  on  854"  P.  C. 
Hex.  heads  and  nuts. 

Hex.  heads  and  nuu. 

1  Spare  strainer  per  box. 


Box  cast  iron;  gland  brass;  pipe 
ex.  strong  steel;  flange  C.  L 


11  CTenterhne  to  face,  flanges  16* 
tl'  u^,  *A  **»>ck.  drilled  12- 
Ji"  bolts  on  14^4"  P.  C 

.Jfi^"  Centerline  to  face^  fla« 
JS  ^/J^"  «l»ick.  DriOcd 

12— bolts  on  14H*  P.  C 

^«nterline  to  face. 

16"  dia.   X    lA"  thick.  Fl.  

drilled. 

p  Drilled    12— bolts  oa  Uli' 


,rS^r.  C'enterhne  to  £ice^  flasM 
12— H"  bolts  on  UH'  P.  C 


,J2"   Face   to    face;    IIT  iiafe 

i5    4*^^>^  tWek-  W** 

12— boIU  on  14Ji"  P.  C:  T 
flange  ISyi"  dia.  X  1)4'  iii. 
Drifled  8— bolU  on  IlV  P.  C 
11"  Face  to  face:  8*  flaaflt  13«' 
dia.    X    IH"   thick.     UtSk  8- 


H"  bolts  on  UH"  P.  C:  6*  U»«^ 
bolts  on  P.  C 


F33     4    8"  Tee,  standard   C.    1   125  lbs   Dock  filling  con- 

nections 


F34    24    10"  Tee,  standard   C  .    1   125  lbs  

F35      1    10"  Tee,  standard   C.    1   125  lbs  

F36    16    10"    Tec.    with     10"    side    outlet,    C.    1   125  lbs  

standard. 

(Continued  on  Next  Page) 
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Where  shown 
Where  shown 
Where  shown 


9"   Centerline    to    face,  tape; 

5^;  <Ka.  X        tudT  533 

-H"  bolts  on  llH"  P.  C 


9" 

laj^* 

8-«-  _  _   

11"  Centerline  to  laee,  tain 

12— H"  bolu  on  I4H»  P.  CL 


11"  Centerline   to  faee.  ta 


X  lA-  thick. 

drilled. 

11"  Centerline  to  - 
16"  dia.  X  lA"  thick. 
H"  bolts  on  145<^^ 
ends  not  drilled. 


P.  C;  (  ■» 


ARRANGEMENT  OF  OIL  PUMPING  SYSTEM 

 L 


Pc.  No.  Name 
No.  Pes. 

F37     5    10"  Cross  standard.... 


7,500-TON  D.  W.  CONCRETE  TANKER 

For  Arrangement  Plans  See  Plate  XLVI 
Opposite  Page  624  and  Pages  624  and  625 

LIST  OF  MATERIAL  FOR  ONE  SHIP— Continued 

Material       Working     Test  Service 
Pressure  Pressure 

  C.    1   125  lbs   Where  shown 


F38     2    10"    Cross    with    10"    side    outlet,    C.  I. 
standard. 


125  lbs. 


Where  shown 


F39    14    10"   Expansion  joint   C.  I.,       brass    125  lbs   Where  shown 

mounted 


Remarks 

U"  Centerline  to  face;  flanges 
16"  dia.  X  lA"  thick,  drilled  12— 
H"  bolts  on  14 54"  P.  C. 

11"  Centerline  to  face;  flanges 
16"  dia.  X  lA"  thick.  Drilled 
12— Ji"  bolts  on  14  54"  P.  C 

C.  I.  body,  brass  fitted  gland; 
sliding  section  extra  strong  steel 
pipe,  brass  studs,  packing  oil  imper- 
vious. To  contract  to  17^/^"  and 
expand  to  25  J4"  with  all  bolts  in 
place;  flanges  16"  dia.  drilled  12— 
H"  bolts  on  \4li"  P.  C. 


F40    34    10"  Ullage  plate   125  lbs.    Oil  hatches 

F41      1    10"  Special  elbow  with  5"  side  outlet.    C.   1   125  lbs   At  pump 

F42  100    H"  Bolts  and  nuts,  18"  long   Steel   Operating  rod 

supports 

  Operating  gear 


F43  250    14"  Steel  cotter  pins   Steel   

F44  130  ft.  41/3"  X  H"  supports  for  operating    Flat  steel   

gear. 

F45      1    10"  Expansion  joint   C.  I.,  brass 

mounted 


F46  4    8"  Elbow,  standard   C.  I. 

F47  2    10"  Elbow  with  2"  heel  outlet   C.  I. 

F48  4    10"  X  5"  X  10"  Tee,  standard   C.  I. 

F49  4    5"  Elbow,  standard   C.  I. 

FSO  2    10"  Elbow,  standard   C.  I  


125  lbs. 


Spares 


125  lbs   Steam  blow-outs 

in  end  tanks 


125  lbs   Pump  disch. 


  125  lbs   Relief  valve  dis- 

charge 

125  lbs   At  sea  valves 


F51  62  Label  plate  .050"  thick.., 
F52    16    5"  Pipe  flanges,  threaded. 


Brass 
C.  I... 


On  valve  wheels 


F53  206  10"  Pipe  flanges,  threaded. 
F54  200  ft.  8"  Oil  hose  flexible  


C.  I  

Galv.  steel 


For  operating  gear  supports. 

At  couplings  and  universal  joints. 


Generallv  similar  to  F-39.  but  with 
anchor  bolts  to  prevent  slide  draw- 
ing out.    Minimum  length,  24". 

9"    Centerline    to    face,  flanges 
13J^"  ;  dia.  114"  thick,  drilled  8— 
bolts  on  11^"  P.  C. 

11"  Centerline  to  face,  10^ 
flanges  16"  dia.,  l-h"  thick,  drilled 
12— H"  bolts  on  14 »4"  P.  C;  2" 
flange  6"  dia.  X  H"  thick,  drilled 
4— H"  bolts  on  4>i"  P.  C. 

11"  Centerline  to  face  10"  flanges 
16"  dia.  lA"  thick.  Drilled  12— 
H"  bolts  on  U%"  P.  C;  5"  flanpe 
10"  dia.  iJ"  thick.  Drilled  8— J^" 
bolts  on  8^"  P.  C. 

754"  Centerline  to  face,  flanges 
10"  dia.,  41"  thick,  drilled  8—^" 
bolts  on  8^i"  P.  C. 
Flanges  16"  dia.,  finished  rough, 
not  faced  or  drilled,  but  cast  so  as 
to  finish  11"  centerline. 


16"  dia.  lA"  thick,  threaded, 
drilled  U—Ji"  bolts  on  14«4"  P.  C. 

10"  dia.  15/16"  thick,  threaded, 
drilled  S—H"  bolts  on  854"  P.  C. 


t>«^«Ki-  ^"        lengths,  flanged  13>4''  dia.. 

Portable         j^iUed  8—^^'  bolts  on  11^4"  P.  C. 


F55    12    10"  X  4"  X  10"  Tee.  standard  

F56     4    3"  X  3"  X  H"  Angle,  4'  9"  long... 


F57  16 
F58  12 


1/2"    Anchor    bolts   and    nuts  with 
washers. 


4"  Bellmouth  

F59  12  4"  Bulkhead  stuffing  box.. 

F60  12  fi"  Steel  rod,  8'  0"  long. 

F61  12    fi"  Deck  stuffing  box  

F62  4    4"   Standard  ells  

F63  24    M"  Coupling  

F64  64    4"  Standard  flange  


Steel 
Steel 


F65  525    H"  Bolts  hex.  head  and  nuts,  2^4" 
long. 

F66     4  U-bolts    


^"  ^   Where  shown 

Steel   8"    deck  filling 

connection 

  8"    deck  filling 

connection 

  Summer  tank 

suction 

CI   Summer  tank 

suction 

Steel   Valve  operating 

gear 

Brass    Valve  operating 

gear 

C.  I   Summer  tank 

suction 

Steel   Valve  operating 

gear 

C.  I   Summer  tank 

suction 

Steel   Summer  tank 

suction 

  8"    deck  filling 

connection 


Drilled  for  8^"  bolts  on  7 'A" 
P.  C. 


Steel 


GENERAL  NOTES 

1.  Piping  in  holds  should,  if  possible,  be  fitted  up  in  place  com- 
plete before  srwcture  is  poured,  to  avoid  possibility  of  errors  in 
alignment. 

2.  All  outlets  on  weather  deck  to  be  fitted  with  blank  flanges. 

3.  All  piping,  standard  steel  pipe,  black. 

4.  All  bolts  and  nuts  steel,  black. 

5.  All  fittings,  cast  iron. 

6.  All  gate  valves,  cast  iron  bodies,  brass  mounted,  stationary 


7.    All  fUnges,  cast  iron,  screwed  on.     Flanges  and  drilling 


GENERAL  NOTES-Continued 

American  standard,  spot  faced  only  where  necessary  to  obtain  oil 
tightness. 

8.  Flange  gaskets  J^"  trunkboard,  soaked  in  linseed  oil. 

9.  Operating  rods.  1^4"  <lia.  steel,  with  steel  couplings. 

10.  Universal  joints  with  brass  blocks  to  be  fitted  where  neces- 
sary. 

11  Bearings  brass  bushed. 

12.  All  necessary  stools,  hangers,  straps  and  brass  name-plates 
to  be  fitted  complete. 

13.  Suction  and  •  discharge  piping  to  be  tested  to  150  lbs.  per 
sq.  in.  hydraulic  pressure,  and  to  be  absolutely  tight  for  12  hours. 
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ARRANGEMEPft  OF  OIL  PUMPING  SYSTEM  IN  PUMP  ROOMS 


AbAr  ■•  Ai  mha  connections  fotfe  cortMfy  hslolkd 
30  that  the  vertfca/  center  line  sha/JjOJis  between 
tm>tH>/ttiokj 


F-18 


End  flstTffSjs^/r^  hr  M/M  t/anfej  not 
ff-jkr^ti  Mi  rc  mf^^fif    dnfiedor  faced 

lO*  BULKHEAD  CONNECTION 

•^fl-^r^^  Allfhn^eslitftkk 

Endftongeshotdandr  ]  Mkkik  flanges  not 
(HIkdford  fboUxllfFC   drilled  or  faced 

e'  BULKHEAD  CONNECTION 


Hp  mdb^hm  flanges  drilled 


ClGlsnd 


Cast  Iran  Stvffing  0ox 
DETAIL  OF  STUFFING  BOX  THRU  BULKHEAD 


1 


STRAINER  W 


fit  ^i&kim^m^Am^ 


SECTION  AT  FRAME  38  LOOKING  FOR'D 


PLAN  VIEW  OF  FOR'D  PUMP  ROOM 

7,500.TON  D.  W.  CONCRETE  TANKER 

Soe  Pages  621,  622  and  623 

624 


AHRANGEMENT  OF  OIL  PUMPING  SYSTEM 
7«50O-TON  a  W.  CONCRETE  TANKER 


PUTE  XLVI 


ARRANGEMENT  OF  OIL  PUMPING  SYSTEM  IN  PUMP  ROOMS 


DnllforlZ  ^A>//j  TT" 
onM'y/PC  S^r^ 


"TT" 


-  'W  Flaf  Steel  ^ 

If  Sfeef  Operating  R^xis  -.    f  Thick-  r-A4 


\'Seam  _  _ 

j'Bolfs  -  dose  fif  o^amsf  beam-r-42 
'';-^Jas^:er  and  nvi 
'  Wi  Flai  Steel  Ttxck 

rS-  ';^iX^-<ollar  ■:fQD  I'it  ID  (Steel) F^- 
seci  ftcl  by  J'  Spht  Pm 

'U  Brass  Pipe  Locknuf 
set  harel  up  r  iO 

'""•i4  Brass  Ptpe(6uiok) 
SECTION  THRU  BEARING 
TYPICAL  ARRANGEMENT  OF  OPERATING  ROD  SUPPORT 


Hex  N0\ 
across 


\*-l€''Pia  -H  V 


K-  24' 

iCbellmouth 


^    10'- Flange  drilled  I2^e 
t^'^'  bc!tsof7l4\iFP, 
/-  >9  6'  f  lange  drilled  6-1 
'         bolts  cn  II 
10' 1 6*  BREECHES  PIECE 


5>vef  Brass. 050* fhidi         mnitT«f^  \  '^I<f:p*<  V  \ 

TYPICAL  LABEL  PLATE  Wl6'hia.-A 

To  be  placed  on       Hand-      .  .  ^'/'^ 

wheel behw nut.              I O' SPECIAL  ELBOW    .  10*  ELBOW  WITH  5" 

WITH  5'  SIDE  OUTLET  SIDE  OUTLET 


■ 


PLAN  )m^mm^m  msm  «oom 

7,500.TON  D.  W.  CONCRETE  TANKER 
See  Pages  621.  622  and  623 
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DETAILS  OF  CARGO  OIL  SYSTEM 


SEA  CHEST  AND  ULLAGE  PLATE 
7,500.TON  D.  W.  CONCRETE  TANKER 

626 


AUXILIARY  STEAM  AND  EXHAUST  PIPING,  TURBINE  INSTALLATION 


9,000-TON  D.  W.  FREIGHTER 

For  Arrangement  Plans  See  Plates  XLVII  and  XLVIII 
Opposite  Page  630 


LIST  OF  VALVES  FOR  ONE  SHIP 


Pc.No 

T  42 
J  43 
J  44 
J  45 
J  46 
J  47 


J  57 
J  58 

J  59 
J  60 
J  61 

J  62 
J  63 

J  64 
J  65 


J  66 
J  67 
J  68 

J  69 
J  70 
J  71 


No.  Pes.  Name. 

1  7"  Globe  stop  valve  flanged. 

I  7"  Angle  stop  valve  flanged. 

1  6"  Angle  stop  valve  flanged. 

•1  7"  Back  press,  valve  flanged. 

1  6"  Back  press,  valve  flanged. 

1  5"  Globe  stop  valve  flanged. 


Mat*!. 

C.I... 
C.I... 
C.I... 
C.I... 
C.I... 
C.I... 


J  48     2    5"  Angle  stop  valve  flanged.  C.I. 


J  49  14"  Globe  stop  valve  flanged.. 

J  50  14"  Globe  stop  valve  flanged.. 

J  51  1    4"  Reducing  valve  flanged.. 

J  52  1    3"  Globe  stop  valve  flanged.. 

J  5.?  1    2J^"  Globe  stop  valve  flanged 

J  54  2    21/2"  Globe  stop  valve  flanged 

.T  55  6    2J<"  Angle  stop  valve  flanged 


C.I... 

Ferro- 
steel. 
Ferro- 
stecl. 
Ferro- 
steel 


Fcrro- 
steel 


C.I... 
C.I... 


J  56     6    2"  Globe  stop  valve  scr'd...  Brass. 


3    2"  Globe  stop  valve  scr'd...  Brass. 


5    IVj"  Globe  stop  valve  scr'd.  Brass. 


2  11/2"  Angle  stop  valve  scr'd. 

1  lYi"  Chronometer  valve  scr'd. 

3  I'/i"  Globe  stop  valve  scr'd. 

2  l^i"  Globe  stop  valve  scr'd. 
2  15^"  Globe  stop  valve  scr'd. 

1  lyi"  Angle  stop  valve  scr'd. 

11  1"  Globe  stop  valve  scr'd... 


1  1"  Angle  stop  valve  scr'd. 

2  1"  Globe  stop  valve  scr'd. . 
7  f4"  Globe  stop  valve  scr'd. 

1  H**  Globe  stop  valve  scr'd. 

2  ^4"  Governor  valve  scr'd.. 
2  54"  Globe  stop  valve  scr'd. 


Brass. 
Brass. 
Brass. 

Brass. 
Brass. 

Brass. 
Brass. 


Brass. 
Brass. 
Brass. 

Brass. 
Brass. 
Brass. 


J  72     I  Relief  valve  scr'd   Brass. 

J 347  2  l"  Cross  stop  valve  scr'd...  Brass. 
J    5     I    Wa"  Globe  valve  scr'd   Brass. 


Remarks. 

Exh.  to  aux.  cond. 

Exh.  to  atmosph. 

Exh.  to  main  cond. 

Exh.  to  aux.  cond. 

Exh.  to  main  cond. 

Exh.  to  feed 
water  heater. 

Exh.  to  L,  P. 
turb.  exh.  from 
main  circ.  pump. 

Exh.  from  evap. 
to  main  cond. 

Aux.  steam,  ex. 
h'vy. 

Aux.  steam,  200 
lbs.  to  100  lbs. 

St.  to  main  feed 
pump,  feed  wat 
heat.,  air  ejs., 
etc.,  extra  h'vy. 

St.  to  inj.,  gen- 
erators, fuel  oil 
pumps  and  heat- 
ers, ex.  h'vy. 

Exh.  from  gen- 
erators. 

Exh.  from  2 
blowers,  2  main 
feed  pumps,  1 
ballast  pump,  1 
F.  &  B.  pump. 

St.  to  2  blowers, 
injector,  1  evap., 
1  ballast.  1  f.  & 
b.  pump,  ex.  h'y. 

Exh.  from  1  aux. 
air  and  circ. 
pump,  2  cond. 
pumps. 

St.  to  5  main 
feed  pumps,  1 
ballast  mani- 
fold. 1  aft 
heat,  coils  ex. 
heavy. 

St.  to  3  main 
feed  pumps, 
ex.  h'vy. 

St.  to  3  Main 
feed  pumps,  ex. 
h'v'y. 

Exh.  from  1  fuel 
oil  trans,  pump, 
1  ash  hoist,  1 
ice  machine. 

Exh.  from  1  san. 
pump,  1  aux. 
oil  pump. 

St  to  1  aux.  air 
and  circ.  pump. 

1  fuel  oil  trans, 
pump.  ex.  h'vy. 

Exh.  from  eng. 
room  bilge  pump. 

St  to  1  feed 
wat.  heat.,  2 
fuel  oil  heaters. 

2  cond.  pumps. 
1  ice  mach.,  1 
ash  hoist.  1 
main  cond.,  1 
san.  pump.  1 
engr.  bilge 
pump,  1  aux. 
oil  pump,  ex. 
heavy. 

Exh.  from  evap. 
feed  pump. 

Exh.  from  fuel 
oil  pumps. 

St.  to  1  evap. 
feed  pump,  6 
fuel  oil  pumps, 
extra  heavy. 

Exh.  from  fresh 
water  pump. 

St  to  fuel  oil 
pumps. 

St.  to  fresh  wa- 
ter pump,  1 
drain  from  st. 
line  to  f.  &  f. 
tank,  ex.  h'vy. 

Aux.  steam,  set 
at  105  lbs.  per 
sq.  in. 

St  to  aux.  oil 
pump,  by-pass. 

St.  to  main  drc. 
sea  chest 


LIST  OF  VALVES  FOR  ONE  SHIP— Continued 


Pc.  No.  No.  Pes.  Name. 

J  21      1    Vj^"  Globe  valve  scr'd  

J350     1    Steam  press,  gage:  6"  dial.. 


K316 
K317 
K318 


L131 
L132 


J126 
J127 

J128 
J129 
J130 


4"  Globe  stop  valve  fl'g'd.. 
4"  Reducing  valve  flanged. 
J4"  Relief  valve  scr'd  


K486  1  Steam  press  gage:  6"  dial. 

LI 27  I  lYi"  Globe  stop  valve  scr'd 

L128  1  lYz"  Angle  stop  valve  scr'd 

L129  1  1J<J"  Reducing  valve  scr'd.. 

LI 30  1  V/a'*  Globe  stop  valve  scr'd 


154"  Angle  stop  valve  scr'd. 
Relief  valve  scr'd  


Mat'l.  Remarks. 

Brass.    St.     to  ballast 
sea  chest. 
To    register  200 
lbs.  per  sq.  in. 


I.  case 
brass 
ring. 

Ferro- 
steel. 

Ferro- 
steel. 

Brass. 


Steam    to  deck 
mach.,  ex.  h'vy. 
Steam    to  deck 

mach. 
Steam    to  deck 
mach.,  set  at  105 
lbs.  per  sq.  in. 
I.  case    To    register  200 
lbs.  per  sq.  in. 


brass 
ring. 
Brass. 

Brass. 

Brass. 

Brass. 

Brass. 
Brass. 


L149  1 


Steam  press,   gage:   5"  dial 

scr'd   I.  case 

brass 
ring. 


Steam  to  heating 

system,  ex.  h'vy. 
Steam  to  heating 

system,  ex.  h'vy. 
Steam  to  heating 

system.  100  lbs. 

to  30  lbs. 
Steam  to  heating 

system,  extra 

heavy. 
Steam  to  beating 

system. 
Steam  to  heating 

system,   set  at 

35  lbs.  per  sq. 

in. 

To  register  100 
lbs.  per  sq.  in. 


LIST  OF  CAST  FITTINGS  FOR  ONE  SHIP 

1  6"  Std.  Ell.  extra  heavy...  C.I...  Aux.  steam. 
1    4"   Std.   Ell-Bosses,    Va  and 

Yi"  P.  T.,  catra  heavy   CI... 

1    3"xlj4''x2j4''  Tee,  ex.  h'vy..  C.I... 


1    3"  Std.  Ell-Boss  lyS"  P.  T., 

extr.i  heavy    C.T.. 

1    254"  St  Ell-Boss,  IYa"  P.  T., 

extra  heavy    C.I.. 


J131     1    3"  Std.  Ell-Boss  1"  P.  T..  ex- 
tra heavy    C.I. 


J132     2    2%"  Std.  Ell-Boss,  1"  P.  T., 

extra  heavy    C.I. . . 


J133     1    3"  Std.  Ell.  extra  heavy. 


C.L. 


C.L.. 


J 134     1    6''x4''x4''x4''  Cross,  ex.  h'vy. 

JUS  1  3j4''x2^''x3''x2j4''  Cross,  ex- 
tra  heavy    C.I... 

J136  1  2>4''xlJ4''x2''xlJ4''  Cross,  ex- 
tra heavy    C.I. . . 


J137     1    2y2'*x2''x\Y2''x\'*    Cross,  ex- 
tra heavy    C.I.. 


JUS     1    3'*x2Yrx4''     Tee-Boss,  ^4" 

P.  T.,  extra  heavy   C.L.. 

J139     1    3 ^''x3''x2''  Tee.  extra  heavy  C.L.. 

J282     1    3^''x3V4''x4''  Tee.  ex.  h'vy.  C.I... 

J140     1    3*'x2}4''xlj4''  Tee.  ex.  h'vy.  C.I... 


J141      1    3''x3''xlj4''  Tee.  ex.  heavy.  C.I... 


(Continued  on  Next  Page) 


Aux.  steam. 
St.    to  blowers, 
ash  hoist.  Ford, 
heating  coils. 

St.  to  steer,  eng.. 
aft  heat,  coils. 

St  to  main  circ. 
pump.  cond. 
pumps,  air 
ejectors. 

St.  to  aux.  oil 
pump,  steer, 
eng.,  aft  heat 
coils. 

St.  to  blowers, 
ash  hoist,  feed 
wat  heat,  air 
cjs.,  cond. 
pumps,  main 
circ.  punq>. 

St.  to  san.  and  f. 
w.  pumps,  ice 
mach.,  aux.  oil 
pump,  steer 
eng.,  aft  heat 
coils. 

Aux.  steam. 

Aux.  steam. 

St  to  aux.  air 
and  circ.  pump, 
ballast  pump, 
fuel  oil  trans, 
pump. 

St.  to  f.  &  b. 
pump.  ballast 
manifold  sea 
chest.  bilge 
pump. 

Aux.  steam. 
Aux.  steam. 
Aux.  steam. 
St  to  main  feed 

pump,  feed  wat. 

neat.,   air  ejs.. 

cond.  pumps. 

main  circ. 

pump. 
St.  to  san.  and 

f.    w.  pumps. 

ice  mach.,  steer. 

eng.,    aux.  oil 

pump,  aft  heat 

coils. 
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AUXILIARY  STEAM  AND  EXHAUST  PIPING,  TURBINE  INSTALLATION 


9,000-TON  D.  W.  FREIGHTER 

For  Arrangement  Plans  See  Plates  XLVII  and  XLVIII 
Opposite  Page  630 


LIST  OF  CAST  HTTINGS  FOR  ONE  SHIP— Continned 
Pc.No.  No.  Pes.  Name. 


J142 
J143 

J144 

J14S 

J146 
J147 
J148 

J149 


1  ZVi^xI^xZ"  Tec,  ex.  heavy. 

1  23'S''xrx2''  Tec,  ex.  heavy. 

1  2''x2''x2«'^''  Tec,  ex.  heavy. 

2  7"   Std.  Ell  


Mati 

CI... 
CM... 

C.I... 


C.I. 


1    6"  Std.  Ell   C.I... 

1    5"  Sul.  Ell   C.I... 

1    5"  Std.  Ell-Bcss.  2"  P.  T..  C.I... 


6"  Std.  EU-Bo.ss,  ivi"  r.  T.  C.I... 


J150      IS"  LonK  Rad.  Ell  


C.I. 


J15!  3  4"    Std.   Ell   C.I... 

J1S2  1  Sy^"    Std.    Ell   C.I... 

J153  1  3"  Std.  Ell-Boss.  1^4"  P.  T.  C.I... 

J 154  13"  Std.  Ell   C.I... 

J281  1  21^"  Std.  Ell-Boss.  lU"  P.  T.  C.I... 

J155  1  7''x6"x4*'  Tee-Bos8.  U^'  P.  T.  C.I.. . 

J156  1  e^xe^x?"  Tec    C.l... 

J157  2  6''x6''x6''  Tees    C.I... 

J1S8  1  e'^xS^xS"  Tec-Boss.  1"  P.  T.  C.I... 

J159  1  e^xS^xe"  Tec    C.I... 

J160  1  6''x5''x5''  Tec    C.I... 

J161  I  6''xS''x3''  Tec    C.I... 

J162  1  5''x2J'i''x5''  Tec    C.I... 

J283  1  S^xi^^xS"  Tee-Boss.  >r  P.  T.  C.I..  . 

J163  1  4J^''x3^i''x5''  Tee    C.I... 

J164  1  4''x2J4''x2^'' Tec-Boss.  2"  P.T.  C.I... 


J16S      1    3i4''x3''x2''  Tec    C.I.. 


J166  1    3''x2^''x2}.i*'  Tec    C.I... 

J167  2    2^''x2^^''x2j.i'' Tec   C.I... 

J168  1    Special  casting    C.I... 

J 169  1    Special  casting    Conip. 

J 170  1    Special  casting    Comt). 

K319  1  4  54"    I.onK    lad.  p:il-Bosses. 

^i"  and  Vj"  P.  T   C.I... 

K320  1    4"  Long  rad.  Ell   C.I... 

K321  1    4"  Std.  Ell   C.L. . 

K322  1    3^"  Std.  Ell   C.L.. 

K323  1    3^''x4''x4>r  Tee   C.L.. 

K324  1    AVi"  Std.  Ell   C.I... 


Remarks. 

St.  to  blowers. 
St.  to  main  circ. 

pump.  cond. 

pumps. 
St.    to  ejectors. 

KCiicrators.  fuel 

i.mI    pumps  and 

healcr.s, 
Exh.      to  aux. 

cond.  and  exh. 

to  attuospherc. 
Exh.    to  main 

cond. 
Exh.    from  main 

circ.  pump. 

Exh.  from  main 
circ.  J)  u  m  p  , 
cond.  pumps. 

Exh.    from  ford. 

dk.   niach.,  ash 

hoist,  blowers, 

fuel  oil  pumps. 
Exh.   from  main 

circ.  pump, 

cond.  pump. 
Exh.  from  cvap. 

to  main  cond. 
Exh.    from  san. 

and  f.  w.  pump, 

ice  mach..  steer. 

eng..    aux.  oil 

pump. 
Exh.  from  steer. 

eng.,    aux.  oil 

pump. 
Exh.  from  steer. 

eng. 

Exh.  from  fire 
and  bilge  inimp, 
(.ng.  room  bilge 
pump. 

To    aux.  cond. 

Exh.  to  atmosph. 

Aux.   exh.  line. 

Exh.  to  main 
cond. 

Exh.  to  feed 
water  heat. 

Exh.  from  main 
circ.  pump, 
cond.  pumps, 
generators. 

Exh.  from  ford, 
ulc.  mach.,  ash 
hoist,  blowers. 

Exh.  to  feed 
water  heater. 

Exh.  to  1.  p.  tur- 
bine. 

Exh.  from  aft 
d  k  .  mach., 
steer,  eng.,  ice 
mach..  etc. 

Exh.  from  aux. 
air  and  circ. 
pump,  ballast 

eump,  fire  and 
i  1  g  e  pump, 
eng.  room  bilge 
pump. 
Exh.  from  san. 
&  f.  w.  pumps, 
ice  mach.,  steer, 
eng..  aux.  oil 
pump. 
Exh.  from  blow- 
ers. 

Kxli.  from  main 
feed  pumps, 
generators. 

Escape  to  atmos- 
phere from 
boilers. 

St.  to  whistle. 

St.  to  whistle. 

St.  to  deck  mach. 
St.  to  deck  mach., 

ford. 
St.  to  deck  m.ich., 

ford. 
St.  to  deck  mach., 

aft. 

St.  to  deck  mach. 
Exh.    from  deck 
mach..  aft. 


J  76    20    IH"  Ell  90"  scr'd.,  ex.  hVy.  C.I. 


J  77    IS    Ui"  Ell  90'  scr'd.,  ex.  h'vy.  C.I.. 


J  78    36    1"  Ell  90°  scr'd..  ex.  h'vy...  C.I... 


J  79    IS  Ell  90'  scr'd.,  ex.  hvy.  C.I... 


T  80 
.T  81 


LIST  OF  SCREWED  FITTINGS  FOR  ONE  SHIP 

Pc.No.No.Pc8.         Name.  Mafl.  Remaika 

J  75    18    2"  Ell  90"  .screwed,  ex.  h'vy.    C.I...     St.  to  main 

pump   3,  c 
3,  blowcra 
ballast  pum 
fire   and  1 
pump  2.  BD 
ators  2. 
St.  to  main 
pumpa  3, 
oil  pumps 
heaters  6. 
last  manifa 
hcatinjr 
ford,  and  a 
St.    to  air 
tors  4.  fu« 
transfer  1 
5.  sea  chc 
aux.  air  an 
culating  p 

St.  to  feed  ^ 
heater  2. 
ni  a  c  h  i  D  < 
main  cone 
bilge  pum 
ash  hoist  3, 
oil  heat.  2. 
pump  1,  I 
pump  5. 
oil  pump  1 
St.  to  fud 
pumpa  6, 
chest  2.  i 
feed  pmD| 
ffenerators : 
St.  to  sea  c 
Drain  from 
line  to  feel 
filtef  tank. 
St.  to  genera 
fuel  oil  pi 
and  beaten 

St.  to  gencni 
fuel  oil  p« 
and  heatcn 

St.  to  lies 
sys..  eje 
cvap..  etc 

St.  to  erapon 
ejectors. 

St.  to  mais  I 
pumps  3.  h 
heat  coils  I 

St.     to  bsl 
manilbid 
chest 

St.  to  hoi 
sys..  main  n 

St.  to  san.  i 
fresh  wal 

pump,  ice  I 
chine. 

St.  to  fad 
pumps  a 
heaters, 

St.  to  air  «j 
tors^ 

St.  to  fad 
heaters. 

St.    to  uat 
and  frHh 
tcr  psap. 

St.  to  condeai 


J  83 
J124 

.T  84 

Jl-'S 
J  85 

J  86 

J  87 
J  88 

J  89 

J  90 
J  91 
J  92 

J  93 
J  94 
J  95 

J  96 


1    34"  Ell  45*  scr'd..  ex.  h'vy.  C.I... 

3  Vj"  Ell  90'  scr'd.,  ex.  h'vy.  C.I... 

1    J^xJ-xM"  Tee  scr'd..  ex.  h'vy  C.I..  . 

1    2''xl^''x*^*'  Tec  scr'd..  extra 

heavy    C.I... 

1  2''xP4''x2''  Tec  screwed,  ex- 

tra   heavy    C.I..  . 

2  2''x^''x2''  Tec  screwed,  ex- 

tra    heavy    C.I  

4  IH^xl^^xlVS"  Tee  screwed. 

extra  heavy    C.I. . . 

1    iVi^xM^xl^i"  Tec  screwed. 

extra  heavy    C.I. . . 

1    l^^xlj^i^xr    Tec  screwed, 

extra  heavy    C.I... 

1    lyrxl'^xlVi'*    Tec  screwed, 

extra  heavy    C.I... 

1    lJ^''xl''xlV4''    Tec  Fcrcwed. 

extra  heavy    C.I. . . 

1    Ui^xlli^xl'^r   Tee  screwed. 

extra  heavy    C.I... 

1    IM^x^xl"  Tec  screwed,  ex- 
tra heavy    C.I. . . 

1    IJ^^xrxJ^''    Tee  screwed. 

extra  heavy    C.I. , . 

1    l^xl^xl"   Tee   screwed,  ex- 
tra heavy    C.I. . . 

3  ^^"xH^y^H"    Tec  screwed. 

extra  heavy    C.I. . . 

1    2''xl  M  ''xZ^x^i"  Cross. 

screwed,    extra   heavy.  CI... 

1    rxn'^xH^xH"  Cross, 

screwed,  extra  heavy.  C.I. . . 

(Continued  on  next  page) 


Sl   to  M 


Sl  to  era: 
poMsndl 
St.  to  M 
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AUXILIARY  STEAM  AND  EXHAUST  PIPING,  TURBINE  INSTALLATION 


9,000-TON  D.  W.  FREIGHTER 

For  Arrangement  Plans  See  Plates  XLVII  and  XLVIII — Opposite  Page  630 


LIST  OF  SCREWED  FITTINGS  FOR  ONE  SHIP— Cont'd.  LIST  OF  SCREWED  FITTINGS  FOR  ONE  SHIP— Cont'd. 

Pc.No.No.Pc8.          Name.               Mat'l.      Remarks.  Pc.No.  No.Pcs.          Name.               Mat'l.  Remarks. 

J  97  120  ft.    2"  Pipe,  extra  heavy               Lap     St.  to  main  circ.  J120    72  ft.    Ui"  Std.  pipe                       W.I..  Exh.    from  fuel 

welded     pump,   injector,  oil  pumps,  aux. 

steel       evap.,     blowers,  oil    pump.  san. 

ballast  pump,  f.  pump,    enR.  r. 

&    b.    pump.  bilge  pump. 

ford,     heat  J121    44ft.    1"  Std.  pipe                          W.I..  Exh.   from  evap. 

coils,    Rcner-  feed  pimip.  fuel 

ators,    fuel    oil  oil  pumps. 

pumi>s  and  heat-  J122      3  ft.           Std.  pipe                        W.I..  Exh.  from  fresh 

water  pump. 

J  98  108  ft.            Pipe,  extra  heavy.  ..      Lap      Main  feed  pumps,  J123      1    2"  Union                                   M.I..  Exh.    from  aux. 

welded     ballast  manifold,  air    and  circ. 

steel       aft   heat,    coils,  pump 

fuel  oil   pumps  J349      1    ij^"  Union                                M.I..  Exh.    from  ice 

and  heaters.  mach. 

J  99    54  ft.    114"  Pipe,  extra  heavy...      T^p     St.   to   air   cjec-  J351      1  ft.  0"            Std.     pipe  (iron 

welded     tors.     fuel     oil  pipe  size)                                 Rrass.  St.  to  Main  sea 

steel       heaters,  fuel  oil  chest, 

trans,    pump,  J352      1  ft.  0"     '4"    Std.    pipe  (iron 

.   aux.     air    and  pipe  size)                                Hrass.  For  St.  gage  Pc. 

circ.  pump,  san.  No.  T350. 

and      f.  IJ33      1    1  i^^xl^^xl  J/^^xJ^"  Cross 

pumps,    main  screwed                                   C.J...  St.  to  heat,  svstem. 

T,/.n,^.  r                             u                    T          cr^«  flt^  ^'^^^      1    P/^'-xP^-xUxJ"  Tee  scr'd...    C.L..  .^^t. to  heat. system. 

JlOO  164  ft.    1"  Pipe,  extra  heavy              Lap     St.  to  feed  wat.  -                                 t-^  ^         a             t  c*  *   u    .  . 

welded     heat,  cond.  Li35      1    n4  xl  xl     Tee  screwed....    C.I...  St.  to  heat.  sy.<itcm. 

steel       pump's,    ash  L136      1    m'*  Std,  Ell  90**,  screwed, 

hoist,  ice  mach.,  extra  heavy                             C.I. . .  St.  to  heat  system. 

X  i5!i"iJJlf '  f u?i  ^-'^^     -    IVr  Std.  Ell  45%  screwed.    C.L..  St.  to  heat,  system, 

oil    heats!    and  ^138     5    IM"  Std.  Ell  90%  screwed.    C.I...  St.  to  heat,  system, 

pumps,   enur.   r.  L139     2    VA"  Std.  Ell  4S**,  screwed.    C.I...  St.  to  heat,  system. 

bilRC  pump.  ,^40     1    jir  j5^j    pn  co%  screwed...    C.I...  St.  to  heat,  system. 

JlOl    48ft.    >r  Pipe,  extra  heavy....      Lap     St.    to            O'l  U41      1    Ij/."  Union                               M.l . .  St.  to  heat,  system. 

welded     pumps,    evap.  t,^^     ^                •                                    t  o   .  . 

steel       feed  pump,  sea  1-1^2     2    l^l"  Union                               M.I..  St. to  heat. system. 

chest,  Rener-  L143    20  ft.    IVi"  Std.  pipe,  black             Lap  St.  to  heat,  sys- 

ators.  welded  tem. 

J102    12ft.    Vj"  Pipe,  extra  heavy....      Lap     St.  to  fresh  wa-  ,                                    steel.  _^    ^     .  ^ 

1^  .                           welded    tcr  pump,  drain  LI  44    72  ft.    Ih     Std.  pipe,  black            I^p  St.  to  heat,  sys- 

steel       from  st.  line  to  welded  tem. 

f   and  f   tank.  steel. 

Tin-     A    tT/#»  TT  •          *     1.                >T  T       c*'               f—H  L145     8  ft.    1"  Std.  pipe,  black                 Lap  St.  to  heat,  sys- 

J104     4    1^^"  Union,  extra  heavy           M.I..    St.  to  main  teed  welded  tem 

pumps    1,    bal-  j^^^^j 

last     man.     1.  l150     1    VA^xW^xWi'^xYr  Cross 

coUs  2  screwed                                   C.L..  St.  to  heat. system. 

JIOS     2    l,r  Union,  exua  heavy....    M.I..    St    to   .«x    «r  L'^'      ' .^^  ^T.                   l^r...  S^.  U,  y,^. 

J106     6    1*  Union,  extra  hea\-y              M.I..    St.    to   aux.    oil  1,153      5  ft.  0"    1^"  Pipe,   ex.   heavy.  I^p 

inimps  3.  fresh  welded 

wat.    heat     1.  steel, 

mam    cond.    I,  K342      1ft.  0"    Va"  Std.  pipe  (iron  pipe 

ice  mach.  1.  ^j^c)                                        Brass.  For  St.  jraRe  Pc. 

J 107     5    Va"  Union,  extra  heavy            M.I..    St.  to  generators  No.  K341. 

2,  fuel  oil 

JhSri.  ^'  LIST  OF  PIPES  FOR  ONE  SHIP 

JIO8     2    2^"  Std.  Ell  90%  screwed.    C.L..    Exh.    from   Ren-  1    6"  Pipe,  extra  heavy                 Lap  Aux.  steam. 

erators.  ^teef 

J109     8    2"  Std.  Ell  90%  screwed...    C.L..    Exh.  from  cond.  1    4"  Pipe  Std                             L^p  Aux.  steam. 

pumps  4,   aux.  "  welded 

air    and    circ.  steel. 

,   ^                    '                   J*^^  1    3]^"  Pipe  Std                           Lap*  St.  to  ballast 

JllO    12    V/z"  Std.  Ell  90*.  screwed..    C.I...    Exh.     from     ice  welded  pump,  blowers, 

mach.    5,    ash  steel.  etc. 

hoist  3,  fuel  oil  J204     1    3^4"  Pipe  Std                          Lap  St.  to  ballast 

trans,  pump  4.  welded  pump,  blowers, 

Jill    11    1*4"  Std.  Ell  90%  screwed..    C.I...    Exh.    from    san.  steel.  etc. 

pump    3,    aux.  J20S      1    3^"  Pipe  Std                           Lap  St-     to  heating 

oil     pumps    3,  welded  sys.,  evap.,  etc. 

fuel  oil  pumps  steel. 

3,  eng.  r.  bilge  j206     1    3"  Pipe  Std                            Lap  St.    to  blowers, 

pumps  2.  welded  ash  hoist.  Ford. 

J112     7    1"  Std.  Ell  90',  screwed...    C.I...    Exh.  from  evap.  steel.  heat,  coils. 

feed   pumps  6,  T207     1    3"   Pipe   Std                            Lap  St.    to  blowers, 

fuel  oil  pump  1.  welded  ash  hoist.  Ford. 

jn3     2          std.  EII  90-.  ™d..    CI...    Exh-Jrom^f-h  j,o8      1    3"  Pipe  Std                             'llj  St^'to "blower.. 

JIH     1    2'',2-.2-  Tee.  screwed              C.I...    Exh    from  cond.  ^^^^  reVfii/""- 

,    ,                             ^               J       /-T        TT  u     r         •  J209     1    3"  Pipe  Std                             Lap  St.  to  san.  &  f. 

JUS      1    l'/4''xl^''x2*'  Tee.  screwed..    C.l...    Exh.    from    ice  welded  w.  pumps,  steer. 

mach..  san.  and  steel.  eng.,    aux.  oil 

,     ^  .       ^\       pump^  unmp,  aft  heat. 

JU6     1    IJ^^xl^^x^"  Tec,  screwed.    C.L..    Exh.  from  fresh  coils. 

water  and  san.  j2io     1    3"  Pipe  Std                             Lap  St  to  san.  &  f. 

pumps.  welded  w.  pumps,  steer. 

J117     1    IJi^xl^xl"  Tee,  screwed....    C.L..    Exh.    from    fuel  steel.  eng..    aux.  oil 

oil  pumps.  pump,  aft  heat. 

JllR    30  ft.    2"  Std.  pipe                        W.I..    Exh.  from  cond.  coils. 

pumps,  aux.  air  J211     1    3"  Pip€  Std                             Lap  St.  to  san.  &  f. 

and  circ.  ptunp.  welded  w.  pumps,  steer. 

J119    54  ft.    IH"  Std.  pipe                    W.I..    Exh.   from  ice  steel.  eng.,    aux.  oil 

mach.,   ash  pump,  aft  heat. 

hoist,    fuel   oil  coils. 

trans,  pump.  (Continued  on  Next  Page) 
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LIST  OF  PIPES  FOR  ONE  SHIP— Continued 


Pc. No.  No.  Pes.  Name. 

.T-M2      1  i»i;.e  Sttl  

JJ13      1    3"  I'ipr  St.I  

1    21,"  I'ipc  sta  


■J  23  J 
1233 
J23\ 
.7235 
7236 
1237 
7238 
J239 
7240 
7241 
7242 


.1215 

1  2'i 

"  Pipe 

Std... 

1  2'; 

"  Pii:c 

St'i . . . 

J-'I7 

1 

"  Pipe 

Std. . . 

J  J 18 

1    2 '  ■  '• 

"  Pile 

St.l... 

7219 

1    2 '  ■ 

"  Pil»c. 

cMia 

hi-avv  

T220 

1  2«'. 

"  Pipe. 

extra 

heavy  

7221 

1  2'S 

"  Pipe. 

extra 

T222 

1    2'  • 

"  Pine. 

extra 

hi-avy  

7223 

1  2.'S 

"  Pipe. 

extra 

licavy  

7224 

1 

Pipe 

7225 

Pipe  . 

7226 

1 

Pipe  . 

7227 

1 

Pipe  . 

7228 

1 

7229 

1  2" 

Pipe 

7230 

1 

Pine  . 

7231 

1  8" 

Mafl.  Remarks. 

I.ap  St.  to  steer.  enR., 

w<-lil:«(l  aft    heat,  coils, 

>t»  I'l,  :iux.  oil  piiinit. 

Lap  St.  to  steer,  ens:., 

vvcMfd  aft    heat,  coils, 

sticl.  aiix.  oil  pump. 

l.ai>  St.  to     a  11  a  s  t 

wi'Mt'd  piiinp,   aiix.  air 

stii-1.  and  circ.  pump, 
fuel  oil  trans, 
pnnip. 

I.ap  St.  to  D  a  1 1  a  s  t 

urlded  T»ump.   ai«\.  air 

^tt•t•l.  ami  cirr.  pump, 

fuel    oil  trans. 

pump. 

Lap  St.    to    f.    &  b. 

\\t*ldf«l  pump,    cnR.  r. 

sti'fl.  i'iljic  pump  bal- 
last man.,  sea 
chest. 

I.ap  St.     to  blowers, 

\N  rldcd  ash  hoist, 
sticl. 

Lai>  St.    to  blowers, 

wi'lddl  ash  hoist, 
stt'cl. 

I  ap  St.   to  food  wat. 

wfldt'd  heat.,    air  tj«i.. 

steel.  cond.  i»  u  m  ji  s  . 

main  circ.  pump. 

Lap  St.    to    air  rjs., 

wfldcd  cond.  pump"*, 

steel.  main  circ.  pump. 

Lap  St.     to  cond. 

wflded  pumps,  main 

steel.  circ.  pump. 

Lap  St.     to  cond. 

wt'ldcd  p  u  m  i>  s  .  main 

steel.  circ.  pump. 

Lap  St.    to  injector, 

uflded  generators,  fuel 

>teel.  nil  pump<t  and 
heaters. 

r««pper  St.  to  whistle. 
Vo.  9. 

Copper  St.  to  whistle. 
N'o.  9. 

(''•I>per  St.  to  whistle. 
\o.  9. 

( ■■»I>por  St.  to  whistle. 
N'o.  9. 


\o.  9. 

Copper   St.  to  whistle. 
.\n.  10. 

Copper   St.  to  whistle. 
No.  10. 

Lap     Exh.    to  atmos- 
wrldffl  phcre. 
-^tetl. 

Lap  Exh.  to  atmos- 
\<-lded  idierc. 

I>P-   5td                               lap  Exh.    to  atmos- 

•  clfied  i)here. 
-tttl. 

Lap  Exh.    to  atmtis- 

weliled  phcre. 
-tetd. 

Lap  Exh.     to    a  u  x  . 

wcblcd  cond. 
rtecl. 

P*-*^   Std                              l  ap  Aux.  exh.  line. 

wcldi'd 
'trrl. 

I  ai>  Aux.  exh.  line. 

V  t  l.h'd 

Mcrl. 

Lai>     Aux.  exh.  line. 
wcl.K'd 
■  tf.-I. 

Lap  Aux 
«  ohird 
>tt(  1. 
La[> 
wthU-d 
<tetl. 

L.Tp     Exh.  to  feed  wa- 
>Mldpd     tcr  heater, 
•ti-el. 

Lap  Exh.  from  aft 
w«-Ided  deck  m  a  c  h  .  . 
steel.       steer.  ciiR.,  etc. 


3"   Pipe  Std  

Pipi 
7"  Pipe  Std. 
7"   Pips  Std. 
6 
6 


Pipe  Std. 

6"   Pipe  Std. 

6"   Pi:,c  Std. 

6"   Pipe  Std. 

5"   Pipe  Std. 

5"  l'ii»c  Std. 


exh.  line. 
Aux.  exh.  line. 


LIST  OF  PIPES  FOR  ONE  SHIP— Continued 

Pc.  No.  No.  Pes.  Name. 

.Tj4.)      1    3"  Pipe  Std  


.T24t 
J  245 
.1246 
.IJS4 
.1247 
.IJ4S 


.1251 
J -'52 
.1253 
.1254 
J255 
.1256 
.1257 
J258 
.1259 
7260 
.1261 
1262 
.1263 


.1265 
J  266 
1267 
.1268 
J  269 
.1270 


1  5"  Pipe  Std. 

1  5"  Pipe  Std. 

1  5"  Pipe  Std. 

1  5"  Pipe  Std. 

1  6"  Pipe  Std. 

1  6"  Pipe  Std. 


.1249      1    6"    Pipe  Std. 


.Ij^O      1    6"   Pipe  Std. 


1  5"   Pipe  Std.. 

1  5"   Pipe  Std.. 

1  4!.'"   ri|>e  Std 

1  4'^''    Pipe  Sid 

1  4«i''   Pipe  Std 

1  Ali"  Pipe  Std 

1  43^"   Pipe  Std 

1  4,^"  Pipe  Std 

1  41^"   Pipe  Std 

1  4"  Pipe  Std.. 

1  4"   Pipe  Std.. 

1  4"  Pip-  Std.. 

1  SVj"   Pipe  Std 


.1264      1    3;r   Pii»e  Std. 


3"  Pipe  Std... 
3"  Pipe  Std... 
3"  Pipe  Std... 
2yr  Pipe  Std. 

2j.r 


Mat*l.  Remariu 

jch.  from  u 
circ  pump. 


Lap 
w  claed 
steeL 

Lap  E.xh.    from  n 

wcMcd  circ.  pi'mp. 
!*teel. 

Lap  Exh.   from  n 

welded  circ.  pun 

^tecl.  cond.  pump. 

r^n    Each.  §mm  I 

wrldcd     die  wHiw 
'teeL  hoivts 
Lap      Rxh.  from  F 
wrided     dk.  mach., 
^tccl.  hoist. 
Lap      E^h.  fivm  F 
welded     dk.  MClltf 
<«tceL       igliki  IMI 
f.ap      Exh.  from  Fi 
welded      dk.  mach., 
siceL       hoi*t,  tlfl* 
fu^l  oil  pua 
I^p      Exh.  from  Fi 
•voided     dk.  mach.. 
stecL       hoist.  Uovi 
fuel  oil  poa 
I.ap      Exh.  from  F( 
welded     dk.   mach..  i 
steel.        hoist.  blow 
fuel  oil  pa 
Exh.    to  L, 
turbine. 


Lap 
welded 
steel. 

Lap 
welded 
.^trel. 


Exh.  to  L 
turbine. 


Lan  Escape  fromp 
welded     boiler  to  ata 


un  ivm 


steel.  phcre. 

Lap  Escape  fr 
welded     port  boiler 
steel.  atmosphere 

Lap  Esc^iTip  frcsiB  0 
welded  tcr  boiler 
steel.  atfiiosi^here. 

Lap  Escape  from  o 
welded  ter  boiler 
steel.  atmosphere. 

Lap  EBca^«_il 
welded  siVd  Tidhr 
Ktecl.  atnio«|ibCfC 

Lap  E  »  c  i  p  e  & 

welded  st'b'<L  faoto^ 
steel. 

.^^.^ 

steel. 

Lap  Exh.  iwrnk  m 
welded  to  maid  Hi 
steel. 

Lap  Exh.  ill 
welded  to 
steel. 

Lap  Exh.  from  en 
welded  to  main  csM 
steel. 

Lap  Exh.  fraa 
welded     nuch.,  m. 
steel.       f.     w.  pam, 
steer,  eng.,!! 
oil  punpL 

Lap  Exh.  from 
welded     mach.,  m. 
steel.       f.    w.  pDoi 
steer.  en|..« 
oil  pmnpL 

Lap  Exh.  from  Mn 
welded  enjr..  m.  i 
&teel.  punpi 

Lap  Exh.  from  ste 
welded  en^..  mux.  < 
steel.  pump, 

r.ap  Exh.  from  bb 
welded  en. 
steel. 

Lap  Exh.  from  rcm 
welded  atocs. 

P»Pc  Std   Lap  Exh.  from  «nc 

welded  aMot%. 
steel. 

25^r  Pipe  Std   Lap  Exh.  from  tae 

welded  aton^ 
aeeL 

(Continued  on  Next  Page) 


CM 


\ 


AUXIUARY  STEAM  AND  EXHAUST  PIPING,  TURBINE  INSTALLATION 


9,000-TON  D.  W.  FREIGHTER 

For  Arrangement  Plans  See  Plates  XLVII  and  XLVIII 
Opposite  Page  630 


LIST  OF  PIPES  FOR  ONE  SHIP— Continued 

Pc.  No.  No.  Pes.          Name.               Mal'l.  Remarks. 

J271      1    ZVi"   Pipe   Std                           Lap  Exh.  from  gcncr- 

v.elded  ators. 
>teel, 

T272      1    2v,"   Pipe   Std                           Lap  Exh.  from  Rcner- 

weldcd  ators. 
fteel. 

J273      1    J'S"   Pipe   Std                           Lap  Exh.  from  fire 

welded  and  bilRe  pump, 

jteel.  cnR.  room  bilge 


J274  1 
J275  1 


K329 


K331 
K332 


ptimp. 


Pipe  Std   Lap     Exh.   from  fire 

welaec 


ded  and  bilge  pump, 
steel. 

IVi"   Pipe   Std   Lap  Exh.  from  ballast 

•velded  pump, 
rteel. 

J276      1    2^'"   Pip€   Std   Lap  Exh.   from  blow- 

welded  ers. 
steel. 

J277      1    2^'"   Pipe   Std                           Lap  Exh.  from  blow- 
welded  ers. 
steel. 

T278     2    2;:"  Pi"c  Std..  distance  piece      Lap  Exh.     from  fire 

welded     and  bilge  pump. 

3teel.  ballast  pump. 

J279      1    2VS''  Pipe  Std   Lap  Exh.   from  main 

welded    feed  pumps. 

steel. 

r280      I    ZYj"  Pipe  Std   Lap  Exh.   from  main 

welded    feed  pumps, 
steel. 

T348      1    6"  Pipe  Std   Lap  Exh.   from  main 

welded  circ.  pump, 

steel.  coud.  pump, 
generators. 

AVi"  Pipe  Std   Lap  Steam  to  deck 

welded  mach. 
steei. 

K330     1    4"  Pipe  Std   Lap  Steam  to  deck 

welded  mach.  Ford, 
steel.  • 

1    4"  Pipo  Std   Lap  Steam  to  deck 

welded    mach.  Ford, 
steel. 


1    4"  Pipe  Std   Lap     Steam  to  deck 

welded     mach.  Ford. 


.steel. 


K333     I    4"  Pipe  Std   Lap     Steani  to  deck 

welded    mach.  Ford, 
steel. 

K334      1    4"  Pioe  Std   Lap     Steam   to  deck 

welded 


steel. 


mach.  Ford. 


K335     1    35/2"  Pipe  Std                          Lap  Steam  to  deck 

welded  mach.  aft. 
steel. 

K336      1    3'/!"   Pipe  Std                          Lap  Steam  to   d  e  c  k 

welded  mach.  aft. 
^teel. 

K337     1    3/2"  Pipe  Std                          Lap  Steani  to  deck 

welded  mach.  aft. 
steel. 

K338     1    3''"  Pipe  Std                         Lap  Steam  to  deck 

^^  elded  mach.  aft. 
steel. 

K339     1    ^Vi'*  Pipe  Std                          Lap  Steam  to  deck 

welded  mach.  aft. 
steel. 

K340     1    ^Vi"  Pipe   Std                          Lap  Exh.    from  deck 

welded  mach.  aft. 
steel. 

K341      1    AVi"  IMpe  Std                          Lap  Exh.    from  deck 

welded  mach.  aft. 
steel. 

LIST  OF  FLANGES  FOR  ONE  SfflP 

J 1 71      2    6"   Std.   flange                         Forged  For  pipes,  J  201. 

steel. 

Tl 72     2    4"   Std.   flange                         Forged  For  pipes,  J202. 

steel. 

T173     6    ZVj"  Std.   flange                     Forged  For  pipes,  J203, 

?teel.  J204,  J205. 

T174    16    3"    Std.   flange                         Forged  For  pipes.  .T206. 

steel.  J207,     T  208. 

J210. 
J212. 


ted  For  pip( 
rl.  J207, 
1209. 
12  11. 
J213. 


LIST  OF  FLANGES  FOR  ONE 

Pc.  No.  No.  Pes.  Name. 

.1177     2    nr'   Std.    flange   scr'd,  ex. 

heavy   

J 178     2    PI"   Std.    flange   scr'd,  ex. 

heavy   

.T179     S    1"  Std  flange  scr'd.  ex.  h'vy 


J 180     I  Spec,  flange  scr'd,  ex. 

heavy   


J181      1    1"  Spec,  flange  scr'd,  ex.  h'vy 


J 182     3  Spec,  flange  scr'd,  ex.  h'vy 


SHIP— Continued 
Mafl.  Remarks. 

Forged  St.  \o  run  in  feed 
steel.  pumps. 

Forged   St.    to  air  ejec- 

steel.  tors. 

Forged   St.    to    c  o  n  d  . 

Fteel.  pvimps  2,  fuel 
oil  heaters  2, 
ash  hoist  1. 


T198    14    2"  Std.  flange. 


J183  3  8"  Std.  flange  scr'd. 
J184  6  7"  Std.  flange  scr'd. 
.T185   ?0   6"  Std.  flange  scr'd. 


J 188  6  4"  Std.  flange  scr'd... 

J189  4  354"  Std.  flange  scr'd. 

J190  6  3"  Std.  flange  scr'd... 

J191  26  IV,"  Std.  flange  scr'd. 


J 192     2    2"  Std.  flange  ?cr'd  

J193     1    1^"  Std.  flange  scr'd  

J194     2    254"  Spec,  flar.pe  scr'd  


J 195      1    114"  Sprc.  flange  scr'd  

T196     1    154"  Spec,  flange  scr'd  


J  R2     4    2"  Std.  flange  scr'd. 


K32S  2  4^4"  Std.  flange. 
K326    10    4"  Std.  flange... 


J 175    20    254"   Std.   flange   Forged  For  pipes,  T214. 

steel.  J  2  1  5  .  J216, 
1217.  J2  18, 
1  2  1  9  ,  J220, 
T221,  J  2  2  2  . 
J223. 

J 176     7    2"  Std.  flange  scr'd,  ex.  h'vy    Forged  St.  to  main  circ. 

steel.      pump  1.  blowers      K327    10    354"  Std.  flange 
2,  evap.  1,  inj. 
1,  ballast  pump 
1,  fire  and  bilge 
pump  1. 
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Forged 
steel. 


Forged 
steel. 


Forged 
steel. 


»raz. 
metal. 


C.L.. 
C.L.. 
C.L.. 


?t.    to    fuel  oil 
transfer  pump 
( furnished  with 
pump). 
St.  to  e  n  ([[  i  n  e 
room  bilge 
pump  (fur- 
nished with 
pump). 
St.    to    2"  fuel 
oil    pumps,  1" 
evap.  feed 
pump  (fur- 
nished with 
pump). 
For   pipes,  T224, 
.7  2  2  5  ,  J226, 
J227,      J  2  2  8  . 
J229.  T230. 
For   pipes,  J231. 

J232. 
For  pipes,  .T233. 

.T234.  J235. 
For  pipes,  .7236. 
7  2  3  7  ,  J238. 
J239.      J  2  40. 


.7248, 
J250. 


J186    18    5"  Std.  flange  scr'd   C.L. 


J187    14    4J4'*  Std.  flange  scr'd   C.L 


C.L 
C.L. 
C.L. 
C.L 


C.L 
C.I. 
C.L, 

C.7. 
C.L 


J197     3    1"  Spec,  flange  scr'd   C.L 


Ferro- 
iteel. 

Forged 
.teol. 
Forged 
steel. 

Foreed 
steel. 

K32S     4    4 V^"  Std.  flange  scr'd   C.L.. 


.>  2  4  7  . 
7  2  4  9. 
J348. 

For  pipes,  7241. 
7  2  4  2  ,  J243, 
7244,  J  2  4  5  . 
7  2  4  6.  J284. 
J2S1,  J252. 

For  pipes.  7253. 
7  2  5  4  ,  J2.SS. 
J256,  J  2  5  7  . 
J258.  .7259. 

For  pipes.  J260. 
J261.  .7262. 

For  pipes.  7263, 
J264. 

For  pires.  J26S, 
J266.  .7267. 

For  pipes,  .7268, 
.7  2  6  9.  7270. 
7271.  7  2  7  2. 
7  2  7  3.  7274. 
7275.  J  2  7  6  . 
7  2  7  7.  J278. 
11279.  J280. 

Exh.  from  cond. 
pumps. 

Fxh.  from  ash 
hoist. 

Exh.  from  ballast 
pump,  fire  and 
bilge  pump 
(furnished  with 
pump). 

Kxh.  from  fuel 
oil  trans,  pump 
(furnished  with 
pump). 

Exh.  from  eng. 
room  bilge 
pump  (fur- 
nished with 
pump). 

Exh.  from  2 
fuel  oil  pumps, 
I  evap.  feed 
p  u  m  p  (fur- 
nished with 
pumps). 

St.  to  gen's.,  fuel 
oil.  pumps  and 
heaters. 

For  pipe.  K329. 

For  pipes.  K330. 

K331.   K3  3  2  . 

K33^  K334. 
For  pipes,  K335. 

K336,    K  3  3  7  . 

K338.  K339. 
For  pipes.  K340. 

K341. 
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Pc. 
No. 

Kl 
K2 
K3 

K4 
KS 
K6 
K7 

K8 
K9 
KlO 
Kll 
K12 
K13 
K14 
K15 
Kl^ 
K17 
K18 
K19 
KlOl 
K102 
K103 
K104 
K105 


LIST  OF  MATERIAL  FOR  ONE  SHIP 
No. 

Name 


LIST  OF  MATERIAL  FOR  ONE  SHIP— Conthnm 


Pes. 

1 
1 


3'^"  Clohe   stop  valve  extra  Fcrro 

honvv  rtjjfM. 
2 '4"  ("Ilobe  stop  valvr   extra  Fern» 

heavy  t\}iW. 
2fj"    Angle  stoi»  valve  extra  Frrro 
heavy  Hj?**!. 


Mat"!  Remarks 

St'm.  to  winches. 


10    2"    Glolx*    stop    valve  extra 

heavv  flR'd. 
1    4'.^"      GUihe      stoi>  valve 

StM.  ArM 
1    3"  Allele  stop  valve  StM.  flgM. 

7  2!>''   r.lobe   stop  valve  StM. 

HgM. 

4    2'^/'  Annie  stop  valve  StM. 

8  l^"   (jlobe    stop    valve  StM. 

scrM. 

3"  Cilobe  slop  valve  StM.  flxM. 


steel, 
errc 
tiel, 
rrro 
steel 

IJrass. 

CA. 

C.I. 

CM. 


St'ni.  to  wind- 
lass. 

St'm,  to  wind- 
lass, st'm.  to 
.•«teer.  eng. 

St'm.  winches. 


K  X  h  .  from 

winches. 
Exh.  from  wind- 
lass. 

Exh.    6  from 
winches,  exh.  1 
fr».im  capstan. 
CI.      Exh.  from 
winches. 
Brass,  Drain. 


C.  I. 

2"    (ilnhe    sic.])    valve    extra  I5rass. 

heavy  scrM. 
2"    .XnsU     stup    valve    extra  Hra^^s. 

heavv  serM. 
^4"    r.lobe    stoi>    valve    StM.  Hrass. 
ser'd. 

^4"    Angle    <top    valve    Sl'd,  Itrass. 
.ser'd. 

1     f^"  Swing  check  valve  St'd.  Hrass. 
scrM. 

J7    114"  Angle  stop  valve  extra  lirass. 
heavy  ser'd. 

4    yA'"    Anirle   .stof    vaWe.    extra    Ilrass.    St'm.  to. fire  ext. 

heavy  sci'cv. 
1    4"    (ilobe    stop    valvf    extra  l-'erro- 

heavy  flg'd.  .'■teel. 
1    5"  Globe  stop  valve  StM.  flg'd.  CI. 


Exh.  from  steer- 
ing engine. 

St'm.  tn  cap.««tan 
and  fire  ext. 

St'm.  to  capstan. 

Drain  steer,  eng. 
Drain  steer,  eng. 
Drain  *iteer.  eng. 
St'm.  to  tire  ext. 


St'm.  to  winches. 


7    AVi"  E\\  flgM.  St'd  

2    4^"  Ell  flgM..  with  boss  tap 

for  Vi"  pipe  th'd.  St'd. 
6    31/2"  Ell  flgM.  extra  heavy,. 

2    31^"  Ell  flg'd.,  with  boss  tap 
for  Ij"  pipe  th'd,  extra  heavy 
II    3"  Ell  flg'd.  St'd  


K106     8    2yr  Ell  fli:M.  St'o. 


CI. 
galv. 

CI. 
gah . 

(  .1. 
galv. 

CI. 
galv. 
(  .1. 
galv. 


CI. 

i:alv. 


K!07 

8 

21^"  Ell  flg'd.  extra  heavy... 

CI. 

galv. 

K108 

7 

2"  Ell  flg'd.  extra  luavv  

CI. 

gnl\. 

K109 

1 

2J^''  Ell  Hg'd.,  with  boss  tap 

CI, 

for  ^'i"  pipe  th'd.,  extra  heavy. 

galv. 

KllO 

1 

SVz"  X  3"  X  2"  Tee  flg'd.,  extra 

CI. 

heavy. 

e.-dv. 

Kill 

2 

3  X  2^2"  X  2"  Tec  flg'd.,  extra 

C  I. 

heavy. 

galv. 

K112 

1 

2"  X  2"  X  2"  Tee  flg'd..  extra 

C  I. 

heavy. 

galv. 

K113 

1 

4"  X  J"  X  4"  Tee  flg'd,,  extra 

C  I. 

heavy. 

galv. 

KIH 

3K."  X  3'/."  X  2"  Tec  flg'd., 

r.  I. 

extra  heavy. 

galv. 

K115 

2 

21  j"  X  2"  X  2"  Tee  flg'd.,  ex- 

c:. I. 

tra  heavy. 

galv. 

K116 

1 

4"  x  2"  X  3fr'  Tec  flg'd..  ex- 

CI. 

tra  heavy. 

Kll/ 

1 

4^j"  X  4"  X  J'j"  Tee  flg'd. 

CT. 

.SlM. 

galv. 

Kl  18 

1 

4"  X  3"  X  2'/i"  Tee  flg'.l.  Sl'd. 

CI. 

galv. 

K119 

1 

4"  Ell  flg'd..  extra  heavy.... 

CI. 

galv 

K120 

J 

3"  X  3"  X  2'  :"  Tec  flgM.  StM. 

IM. 

valv 

K121 

2 

3"  X  J'^j"  X  2 '2"  Tee  flgM. 

CI. 

St'd. 

K122 

1 

3',.^"  r.ulkhead  flange  

Steel 

galv. 

E  X  h  .  from 

winches. 
Exh.  from 
winches, 
x  h  .  from 
winches. 
St'm.  to  winches. 

St'm.  to  winches. 

Exh.  8  from 
winches  &  wind., 
3  from  steer, 
eng.  (not  galv.). 

Exh.  6  from 
winches,  2  from 
cai)Stan  (not 
galv.). 

St'm.  6  wimllass. 

2    siccr.  eng. 

(not  galv.). 
.*^t'ni.  to  winches. 

St'm.  to  winillass. 

St'm.  to  \\inchc<. 

St'm.  to  winches. 

.St'm.  to  winches. 

Sl'm.  to  winches. 

Sl'm.  V)  winches. 

St'm.  to  winches. 
St'm.  to  winches. 

Exh.  from 

winches. 
K  X  h .        fro  m 

w  inches. 
St'm,  to  winches. 

Exh.  from 

winches. 
F.  X  h  .  from 

w  inches. 
.St'm.  to  winches. 


Pr. 

No. 

11 0. 

iName 

iviai  1 

tienanu 

K123 

27 

3  J  i "  Flange,  extra  heavy .... 

S»tel 

St'm.  to  vii 

galv. 

I>124 

54 

2^i"  Flange,  extra  heavy.... 

.Steel 

Sl'm.  2 

28  (?alv 

w  i  n  c  *.i  e 

wind..  2 

steer,  eng 

galv.). 

K12S 

18 

2"  Flange.s  scrM..  extra  heavy 

C.J. 

St'm.   to  1 

Galv 

winches.  • 

fire  ext. 

capstan. 

K126 

4^^"  Bulkhead  Fiance  ser'd. 

C.I. 

Exh. 

Std. 

e.-tlv. 

winches. 

K127 

29 

41      Flange  scrM.  StM  

CT 

Exh. 

galv. 

winches 

K128 

55 

3"  Flange  serM.  StM  

C.I. 

Exh.  3C 

30  Ralv. 

winches 

wind..  2 

steer,  eni 

galv.V 

K129 

19 

2'. 2"  Flange  scrM.  StM  

C.I. 

Exh.  1: 

Kalv. 

winches. 

capstan. 

K130 

12 

C.I 

Exh.  wir 

and  caps 

8 

J ;  .>    X  M '  J    r  tange  2>t  a  

C.I. 

Exh.   »  i  zi 

and  caps 

K 1 32 

10 

Brazing  Sf  m.  to  % 

metal. 

and  rapt 

Kl.'3 

8 

2"  X  S'  i"  Fiange.  extra  heavy 

Brazing  St'm.  to  1 

metal. 

and  caps 

K134 

1 

2^"    Distance    piece,  extra 

CT. 

St*m  to  wi 

heavy. 

K135 

1 

3"  X  3"  X  3"  Tee.  with  bulk- 

CT. 

Exh.  from 

head  flange  StM. 

eng. 

Kl  36 

1 

3"  Ell  flg'd..  with  boss  tap  for 

CI. 

Exh.  from 

'4"  pipe  thM.  St'd. 

eng. 

K137 

1 

3"  X  2".."  X  3"  Tee  fljf'd.  Sfd. 

CI. 

Exh.  from 

eng. 

K138 

1 

2':."  X  2'^"  X   2^/2"  SinRlc 

C.I. 

St'm.  to 

sweep  tee  flgM..  extra  heavy. 

eng. 

K139 

1 

2'.."  X  2''^"  X  2^''  Tec  flgM.. 

C.I. 

St*m.  to 

extra  heavy. 

eng. 

K140 

8 

2"  Ell  scrM..  extra  heavy... 

CT 

2    for  rt'i 

capstan. 

steam  tc 

cxL 

K141 

3 

2'.."  Ell  scrM.  StM  

C.I. 

Exh.  from 

Stan. 

K142 

•> 

2!;"  Hulkhead  flange  

Steci 

•St'm.  to 

eng. 

K143 

1 

3"  bulkhead  flange  ser'd.  StM. 

C.I. 

Exh.  from 

eng. 

K144 

1 

11;"  X  7^<'*  Reducing  flange 

C.I. 

Exh.  from 

=.cr'd.  StM. 

eng.  with 

X  H'  has 

K14S 

1 

1'''"  X  7I2'*  Reducing  flange 

CT. 

St'm.  to 

ser'd..  extra  heavy. 

eng.  with 

X  H'  bo* 

K14f'» 

1 

2    X         Reducing  flange,  ex- 

Steel. 

St'm.  to  ca 

K147 

1 

21,,"  X  '"''j"  X        Tee  flirM 

C.I. 

Sfm.  to 

extra  heavy. 

winches. 

Kl?8 

1 

4"  Di.stance  piece,  extra  heavy. 

CT. 

Sfm.  to 

winches. 

K140 

1 

C.I. 

Exh.  from 

Stan. 

2"  Deck  casting,  extra  heavy. 

C.I. 

St'm.  to  cat 

1 

U"  Open  I'.oat  st'm.  trap  (125- 

C.I. 

Drain  steer. 

11),  pressure). 

exh. 

K15J 

21 

'i"  Ell  ser'd.  Sfd  

C.I. 

6  for  steer. 

drain.  15 

fire  ext. 

K153 

7 

^i"  X  h"  X  3^"  Tee  ser'd.  St'd. 

C.I. 

5  for  steer. 

drain  2  fa 

ext. 

K154 

3 

45''  Ell  St'd  

C.I. 

Ihain  from : 

galv. 

eng. 

K155 

9 

^4"  Union   

Mall. 

5  for  steer. 

iron 

drain.  4  fo 

galv. 

ezt 

K156 

1 

H"  Double  boss  flange  Sfd.. 

C.I. 

Drain  from  i 

galv. 

eng. 

K1.S7 

2 

2"  Manifold  6-1 '/i"  branches. 

C.I. 

Sfm.  6re  a 

K158 

1 

2"  Manifold  5-1 J^"  branches. 

CI. 

St'm.  fire  a 

Kl.';9 

1 

2"  Manifold  4-1 '/i"  branches. 

CI. 

St'm.  fire  a 

4 

2"  Plugs  

CI. 

1  f  or  c«eh  1 

(Continued  on  next  pftge) 

fold. 
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LIST  OF  MATERIAL  FOR  ONE  SHIP— Continued 

Pc.  No. 
No.  Pes. 


Name 

X  i;^"  Bushing. 


K160  70 

K161  31 

K162  17 

K163  28 

K164  9 

K165  2 


K166 
K168 


K176 
K177 


K169 
K170 
K171 
K172 
K173 
K174  1 
K175  1 


K178 
K201 
K202 
K203 
K204 
K20S 
K206 
K207 
K208 
K209 
K310 
K211 
K212 
K2U 
K214 
K215 
K216 
K217  1 
K218  2 
K219  1 
K220  2 
K221 
K222 
K223 
K224 


I'A"  Ell  scr'd  

y.  Wi"  s  Wi"  Tec  scr'd. 
1  Vi"  Union   

Deck  stuffing  box  

Deck  stuffing  box  

Va"  X  5"  Reducing  flange  St'd. 


4"  Flange,  extra  heavy  galv. 
5"  Ell  with  boss  tap  for  IVj" 

pipe  flg'd.  St'd.  galv. 
5"  Flange  scr'd.  St'd.  galv... 

5"  X  2^"  X  3"  Tee  flg'd.  St'd. 
galv. 

5"  X  IVi"  X  41^"  Tec  flg'd. 

St'd.  galv. 
2V^"  Distance  piece,  flg'd.  St'd. 

galv. 

AV^"  X  ZV^"  X  3"  Tee  flg'd. 

St'd.  galv. 
ZVi"  X  3"  X  2»/i''  Tee  flg'd. 

St'd.  galv. 
3*/^"  X  3"  X  2'/,"  Tee  flg'd, 

extra  heavy  St'd.  galv  

I^lilMl^r  jrjv  

2^"  Flange  galv  


y^"  Open  float  st'm.  trap,  high 
press. 

^^2"  Lap  welded  pipe   Steel 

3;^"  Lap  welded  pipe   Galv. 

steel. 

ZVi"  Lap  welded  pipe   Galv. 

steel. 

3^j"  Lap  welded  pipe   Galv. 

steel. 

ZVj"  Lap  welded  pipe   Galv. 

steel. 

2Y2''  Lap  welded  pipe   Galv. 

steel. 

2"  Lap  welded  pipe   Galv. 

steel. 

2"  Lap  welded  pipe   Galv. 

steel. 

2"  Lap  welded  pipe   Galv. 

steel. 

2"  Lap  welded  pipe   Galv. 

steel. 


ITIBI  1 

C.L 

2  for  K158. 

2  for  K159. 

C.L 

Fire  ext. 

C.L 

Fire  ext. 

Mall. 

Fire  ext. 

iron. 

For   1    "  pipes. 

Fire  ext. 

For  Ya"  pipes. 

Fire  ext. 

C.L 

Settl.    tank  for 

fire    ext.  with 

IJ^^x  ^"bush- 

ing. 

Steel. 

St'm.  to  winches. 

C.L 

E  X  h  .  from 

winches. 

C.L 

E  X  h  .  from 

winches. 

C.I. 

E  X  h  .  from 

winches. 

C.L 

E  X  h  .  from 

winches. 

C.L 

E  X  h  .  from 

winches. 

C.L 

E  X  h  .  from 

winches. 

C.L 

E  X  h  .  from 

winches. 

C.L 

St'm.  to  winches. 

C.L 

St'm.  to  capstan. 

C.I. 

Exh.    from  cap- 

stan. 

Drain  from  steer. 

eng.  st'm. 
St'm.    to  aft 

winches. 
St'm.     t  o 
winches. 
St'm.     t  o 
winches. 
St'm.     t  o 
winches. 
St'm.     t  o 
winches. 
St'm.     t  o 
winches. 
St'm.     t  o 
winches. 
St'm.     t  o 
winches. 
St'm.     t  o 
winches. 
St'm.     t  o 
winches. 


1    2"  Seamless  drawn  No.  9  B.    Copper.  St'm.     t  o 

winches. 


W.  G. 

2"  Seamless  drawn  No.  9  B. 
W.  G. 

2"  Seamless  drawn  No.  9  B 
W.  G. 

2"  Seamless  drawn  No.  9  B. 
W.  G. 

41^"  Lap  welded  pipe   Steel.    Exh.  to 


Copper.  St'm.  t  o 
winches. 

Copper.  St'm.  t  o 
winches. 

Copper.  St'm.  t  o 
winches. 


aft 
a-f  t 
aft 
aft 
aft 
aft  . 
aft 
aft 
aft 
aft 
aft 
aft 
aft 
aft 


AYi"  I^p  welded  pipe   Galv. 

steel. 


winches. 
Exh.    to  aft 

winches. 
Exh.    to  aft 
winches. 


A^/i"  Lap  welded  pipe   Galv, 

steel. 

AVi'*  Lap  welded  pipe   Galv.    Exh.    to  aft 

steel.  winches. 


K225  1 


AVi"  Lap  welded  pipe   Galv. 

steel. 

3"  Lap  welded  pipe   Galv. 

steel. 

2"  Lap  welded  pipe   Galv. 

itcel. 

2Y2"  Lap  welded  pipe   Galv. 

steel. 

IVi"  Lap  welded  pipe   Galv. 

steel. 

2^"  Lap  welded  pipe   Galv. 

steel. 

254"  Lap  welded  pipe   Galv. 

steel. 


Exh.    to  aft 
winches. 

Exh.    to  aft 
winches. 

St'm.  to  winches. 

Exh.  from 
winches. 

Exh.  from 
winches. 

Exh.  from 
winches. 

Exh.  from 
winches. 


LIST  OF  MATERIAL  FOR  ONE  SHIP 
Pc.  No. 

No.   Pes.  Name  Mat'l 

K226      1    2?S"  Seamless  drawn  No.  13  Copper. 
B.  W.  G. 

K227 


K228 
K229 
K230 
K231 
K232 
K233 
K234 
K235 
K236 
K237 
K238 
K239 
K240 
K241 
K242 
K243 
K244 
K245 
L246 
K247 
K248 
K249 
K250 
K251 
K252 
K2S3 
K2S4 
K255 
K256 
K257 
K2S8 
K259 
K260 
K261 
K262 
K263 
K264 
K265 
K266 
K267 
K268 


1    ZYj'*  Lap  welded  pipe  

1    ZYi"  Lap  welded  pipe  


1    2}i"  Seamless  drawn  No.  13 
B.  W.  G. 

1    IVi"  Seamless  drawn  No.  13  Copper. 
B.  W.  G. 

1    21^2**  Seamless  drawn  No.  13  Copi)er. 
B.  W.  G. 

1    2^4"  Seamless  drawn  No.  13  Copper. 
B.  W.  G. 

1    4"  T,^p  welded  pipe   Galv. 

steel. 

1    2"  Seamless  drawn  No.  9  B.  Copi)er. 
W.  G. 

1    4"  Lap  welded  pipe   Galv. 

steel. 
Galv. 
steel. 
Galv. 
steel. 

1  Lap  welded  pipe   Galv. 

steel. 

1    V/i"  Lap  welded  pipe   Galv. 

steel. 

1    V/i"  Lap  welded  pipe   Galv. 

steel. 

1  ZYi"  Lap  welded  pipe   Galv. 

steel. 

2  ZYi**  Lap  welded  pipe   Galv. 

steel. 

1    VA"  Lap  welded  pipe   Galv. 

steel. 

1    254"  Lap  Welded  pipe   Galv. 

steel. 

1    ZYi"  Lap  welded  pipe   Galv. 

.steel. 

1    2Yz'*  Lap  welded  pipe   Galv. 

steel. 


2Y2 
2" 


"  Lap  welded  pipe   Galv. 

steel. 

Lap  welded  pipe   Galv. 

steel. 

1    2"  Seamless  drawn  No.  9  B.  Copper. 
W.  G. 

1    2"  Seamless  drawn  No.  9  B.  Copper, 
W.  G. 

1    2"  Seamless  drawn  No.  9  B.  Copper, 
W.  G. 

1    2"  Seamless  drawn  No.  9  B.  Copper, 

W.  G. 
1  2^ 


Lap  welded  pipe   Galv. 

steel. 


I    2Yi'*  Lap  welded  pipe  

1    2Y2'*  Lap  welded  pipe  


Galv. 
steel. 
Galv. 
steel. 


1    lYi"  Lap  welded  pipe   Galv. 

steel. 

1    21^"  Lap  welded  pipe   Galv, 

steel. 

1    2^"  Lap  welded  pipe   Galv. 

steel. 

1    214"  Lap  welded  pipe   Galv. 

steel. 

1    2Y2'*  Lap  welded  pipe   Galv. 

steel. 

1    2Y2'*  Lap  welded  pipe   Galv. 

steel. 

J    2"  Lap  welded  pipe   Galv. 

steel. 

1  5"  Lap  welded  pipe   Galv. 

steel. 

2  2Y2'*  Seamless  drawn  No.  13  Copper. 

B.  W.  G. 

1    5"  Lap  welded  pipe   Galv. 

steel. 

1    AY2'*  Lap  welded  pipe   Galv. 

steel. 


1    AYi**  Lap  welded  pipe  


Galv. 
steel. 


1    AY2''  Lap  welded  pipe   Galv. 

steel. 


1  AY2' 


I-ap  welded  pipe   Galv. 

steel. 


1    AY2''  Lap  welded  pipe   Galv. 

steel. 

1    AYt"  Lap  welded  pipe   Galv. 

steel. 

(Continued  on  next  page) 


—Continued 

Remarks 

Exh.  from 

winches. 
Exh.  from 

winches. 
Exh.  from 

winches. 
E  X  h  .  from 

winches. 
St'm.    to  for'd. 

winches. 
St'm.    to  for'd. 

winches. 
St'm.    to  for'd. 

winches. 
St'm.    to  for'd. 

winches. 
St'm,    to  for'd. 

winches. 
St'm.    to  for'd. 

winches, 
St'm.    to  for'd. 

winches. 
St'm.    to  for'd. 

winches. 
St'm.    to  for'd. 

winches. 
St'm.    to  for'd. 

winches. 
St'm.    to  for'd. 

winches. 
Exh.  from 

winches. 
St'm.  to  winches. 

St'm.  to  winches. 

St'm.  to  winches. 

St'm.  to  winches. 

St'm.  to  winches. 

St'm.  to  winches. 

St'm.  to  winches. 

St'm.  to  winches. 

St'm.  to  windlass. 

St'm.  to  windlass. 

St'm.  to  windlass. 

St'm.  to  vindlass. 

St'm.  to  windlass. 

St'm.  to  windlass. 

St'm.  to  windla.«(s. 

St'm,  to  windlass. 

St'm.  to  windlass. 

St'm.  to  winches. 

Exh.  from 

winches. 
Exh.  from 
winches. 

Exh.  from 
winches. 

Exh.  from 
winches. 

E  X  li .  from 
winches. 

Exh.  from 
winches. 

Exh.  from 
winches. 

Exh.  from 

winches. 
Exh.  from 

winches. 
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ARR'GT  OF  DECK  MACHINERY,  PIPING  AND  FIREMAINS 


9,000.TON  D.  W.  FREIGHTER 


LIST  OF  MATERIAL  FOR  ONE  SHIP— Continued 
Pc  No. 

No.   Pes.  Name 


Mafl  Remarks 


K269 
K270 
K271 
K272 
K273 
K274 
K27S 
K276 
K277 
K278 
K279 
K280 
K281 
K282 
K283 
K284 
K285 
K286 
K287 
K288 

K289 
K290 
K291 
K292 

K293 

K294 

K29S 

K296 

K297 

K2',»S 

K299 

K300 

K301 

K302 

K303 

K304 

K305 

K306 

K307 

K308 


1  4^2"  Lap  welded  pipe.. 

1  4]'^'*  Lap  welded  pipe.  . 

1  41^^"  Lap  welded  pipe.. 

1  3"*  I-ap  welded  pipe.... 

1  3"  Lap  welded  pipe.... 

1  3"  Lap  welded  pipe.... 

1  3"  Lap  welded  pipe  

1  2^.2"  T.ap  welded  pipe.. 


1    2'^"  Seamless  drawn  No.  13 
B.  W.  G. 

1    2^2 "  Seamle.sd  drawn  No.  13 
B.  VV.  G. 

1    Zyz"  Seamless  drawn  No.  13 
B.  W.  G. 

1    21^2"  Seamless  drawn  No.  13 
B.  W.  G. 


1  3"  Lap  welded  pipe .... 

2  3"  Lap  welded  pipe.... 
1  3"  Lap  welded  pipe.  .  .  . 
1  3"  Lap  v\ elded  pipe.... 
1  3"  Lap  welded  pipe.... 
1  3"  Lap  welded  pipe.... 
1  3"  I-ap  welded  pipe.... 
1  2"  Pipe   


.  .  2"  Pipes  20  Hn.  ft  

,  .  1!:."  Pipes  935  lin.  ft. . 

. .  M"  Pipes  lt.O  lin.  ft .  . . 

1  2fj"  Lap  >\ elded  pipe.. 

4  2'^"  Lap  welded  pipe.. 
2''^"  Lap  welded  pipe.. 
2li'*  Lap  welded  pipe.. 
21.2"  Lap  welded  pipe.. 
J'j"  Lap  welded  pipe.. 
J'i"  Lap  welded  pipe.. 
J'S"  Lap  welded  pipe.. 
2'/j"  Lap  welded  pipe.. 

.  2"  Lap  welded  pipe.  20  lin 

5  3"  Lap  welded  pipe.... 
1  3"  lap  weMc*!  pipe.... 
1  3"  Lap  welded  pipe.  .  .  . 
1  3"  Lap  welded  pipe.... 
1  3"  Lap  welded  pipe.... 

1  3"  Lap  welded  pipe  

1  3"  Lap  welded  pir>c.... 


Galv. 
steel. 
Galv. 
steel. 
Galv. 
*<teel. 
(lalv. 
steel. 
Galv. 
steel. 

(ialv. 
stt-tl. 

G.ilv. 
sterl. 

Galv. 
stei-1. 

Topper. 

Coitper. 

Copper. 

Copper. 

Galv. 
steel. 

(;alv. 
steel. 

Galv. 
steel. 

Galv. 
.steel. 

Galv. 
steel. 

Galv. 
stei  I. 

Galv. 
steel. 

VV.L 


W.L 
W  L 
Steel. 

Steel. 

Stiel. 

.*^teel. 

Steel. 

Steel. 

Steel. 

Steel. 

Steel. 

Galv. 
steel. 

Steel. 
Steel. 
Steel. 
Steel. 
Steel. 
Steel. 
Steel. 


E  X  h  .  from 

wine  lies. 
E  X  h  .  from 

winches. 
E  X  li  .  from 

winelies. 

E  \  h  .  from 

winches. 
E  X  h  .  from 

winches. 

E  X  h  .  from 

winches. 

E  X  h  .        fro  in 
winches. 

E  X  h  .  from 
winclie>. 

E  X  h  .  from 
winches. 

E  X  h  .  from 
winches. 

E  X  h  .  from 
winches. 

E  X  h  .  from 
winches. 

E  X  h  .  from 
windlass. 

E  X  h  .  from 
windlass. 

E  X  h  .  from 
windlass. 

E  X  h  .  from 
windlass. 

E  X  h  .  from 
windlass. 

E  X  h  .  from 

windlass. 

E  X  h  .  from 
\\indla»>s. 

St'm.  to  fire  ext. 
Fr.  No.  65. 

St'm.  to  fire  ext. 
St'm.  to  fire  ext. 
St'm.  to  fire  ext. 

St'm.     to  steer. 
etiR. 

.*Nt'm.     to  steer, 
eng. 

St'm.     to  steer. 
enR. 

St'm.     to  strer. 
enff. 

St'm.     to  st'.^er. 
enR. 

St'm.    to  steer. 

enK. 

.St'm.     to  steer, 
enj?. 

St'm.     to  steir. 
enK. 

St'm.     to     ste«  r. 
enR. 

St'm.  to  capstan. 

Exh.  from  stoer. 
enR. 

Exh.   fro:n  steer. 
enR. 

Exh.   from  steer. 
enR. 

Exh.  from  steer. 
enR. 

Exh.  from  steer. 
cnR. 

Exh.  from  stier. 
enR. 

Exh.  from  steer. 
eiiR. 


XL IX  and  L  Opposite  Page 
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LIST  OF  MATERIAL  FOR  ONE  SHIP— Conliii 

Pc. 

No. 

No. 

Pes. 

Name 

Matl 

Remi 

K309 

1 

Steel. 

IT 

r,xn.  tr 

enR. 

K310 

1 

3"  I  ap  welded  pipe 

Steel. 

Exli.  €r 

enic. 

K311 

1 

StecL 

Exh.  f 

Stan. 

K312 

1 

StceL 

Exh.  f 
fltao. 

K313 

2 ',2"    Lap    welded    pipe  10 

Galv. 

Exh. 

lin.  ft. 

steel- 

Stan. 

K314 

Lap    welded    pipe  150 

r.alv. 

Steer,  i 

lin.  ft. 

strcl. 

drain. 

K3l5 

1 

StceL 

St'm. 

enff. 

K487 

1 

3"  Lap  wclde<l  pipe  

Galv. 

Exh. 

.steel. 

wincli< 

K488 

1 

Steel. 

Sfm.  1 

eniE. 

A121 

2 

r  Ell  scr'd  

Galv. 

C.I. 

A 122 

4 

1"  Lockiiiits   

Galv. 

mall. 

iron. 

A123 

Galv. 

steel. 

N4 

2 

C.I. 

Bolted  1 

N5 

7 

1  *'2     J  lose  VI.    V.   nR  a,  wim 

Brass. 

Bolted 

cap  and  chain. 

st*d.  1 

N6 

7 

'yi.',"    1T/\<A             f<><>f  lonoth 
£•71        llOSe    3\)     It-Cl    ll.nRlII  .  .  . 

rnblier 

litied. 

N.S4 

, 

NlOl 

1 

ZVa"  Bulkhead  flanRe  scr'd.. 

C.I. 

Kalv. 

N102 

1 

3"  x  3"  X  ZVr  Tee  scr'd.... 

Galv. 

C.I. 

N103 

-> 

Zy*  Ell  scr'd  

Galv. 
C.I. 

Nl()4 

13 

3"  Ell  scr'd  

Galv. 

C.I. 

N105 

1 7 

2'^"  Ell  scr'd  

Galv. 

C.I. 

N106 

1 

3"  45°  Ell  scr'd  

Galv. 
C.I. 

N107 

21^"  45'  FU  scr'd  

Galv. 
C.I. 

N  lOS 

2 

3"  X  3"  X  2'.^"  Tec  scr'd  

G.ilv. 

C.l. 

N109 

2 

3"  X           X  254"   

Galv. 

C.I. 

Nl  10 

1 

3"  X  ^"j"  X  3" 

Galv. 

C.I. 

Nl  11 

19 

Galv. 

C.I. 

Nil  2 

1 

ZVi**  Double  boss  flauRc  scr'd. 

Galv. 

C.I. 

Nl  13 

10 

Galv. 

C.I. 

N114 

3 

2y  \  J' 2"  X        Tee  scr'd. 

Galv. 

With  5 

C.I. 

for  dr 

N115 

2 

2Y/'  X  2',"  X  2"  Tee  

Galv. 

C.I. 

N201 

1 

2yr  Pipe   

W.I. 

Ralv. 

N202 

1 

W.I. 

Ralv. 

N.'03 

1 

W.I. 

Ralv. 

N204 

I 

W.I. 

Ralv. 

N205 

W.I. 

galv. 

n:o6 

W.I. 

Ralv. 

NJ07 

W.I. 

Ralv. 
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PoopDk  -ay 


Boatswains 


174  176 
Stores 


K153 

Gun  Crew  Shelter  ^-^.^impRoom 

-0V-'  I 


Tunnel  Flat  ^ 


4' Droit 


ESCAPE  TRUNK  FR«II 

Looking  aft. 

fl'-S" 


.KI05. 


SECTION  THRU  SHAFT  TUNNEL  BKHO  #42 
Looking  oft  to  PR»  12 


To  Stttrin^  £nf 
arc/  Capstan 


Bast  Line 


BKHO  ^70  AT  SHAFT  TUNNEL 

Looking  aft. 


Fir«nna'in 
^a/fc' s  /  i/  wrt.  iron 
'/ngs  to  bQ  screv/td qajy.  sfartdard C.l. 
nq9s  to  bt  fitt9d  in  fines  where  necessary 

■  installation. 

e  connection  to  t>e  2'^'t>rass  gate  valves 
i^ed;  Hose  end  to  s  uit.  ^  tbi.  pipe  thread, 
y/ns  to  t>e  fittsd  at  all  loaves  t  poin  ts 
^ter  lined  host  tot>e  inttalled  and  stowed 
7  wooden  tor  at  ^Hp  several stat/ons. 
I'ef  valve  at  pomp  fo  be  set  100  lbs .. 
me  plates  robe  *  t**d on  valvt  Itading 
oump 


Iron  Ushers 


Wf^,tnin  fi*pple -about  Z¥t*hn9 
t'Dmm  Nfp,7le  for/(l$4 

r  -     '     -  Kia 

iHe^Tf^  .'  ".f.'tim  Al/pple  to  slip 

:.y^^  r  ^  -  j-^hl  Pipe 


0 


162 


164 


166 


168 


DECK  STUFFING  BOXES  \^\ei  L  KI64 
FOf)  STEAM  RRE  EXTINGUISHER 


ARRANGEMENT  OF  DECK  MACHINERY,  PIPING  AND  FIREMAINS 
9,000.TON  D.  W.  FREIGHTER 

PLATE  XUX. 


'I 


KISZ- 


NII3 


NTorn^NllZ 

A  Berth)  '  ^  '  .  , 

■  —  JrclAsst 

Eng.       ;  kTj/^' 


I 
I 
I 
I 
I 


A 


^ Kt?6-  -  f->  -  -  -  -  ---^  '■  ^L..;^s 


-m-i,  rf_--.  ^ 


S  wor  cortfinjafhn  stt         \     I  7 

Kl?7  ^^or  continuation  see  OM.  •  \^"^'  ,  I      For  continuation 

I  steam  and  fMtiau^ piping  .  '    i  -         *  . 


f2V2'H6VN5 


•NI05 


NI04  3'F>reMain.._ 


Enqine 


"68 


.  KI4?. 


Hatch 


■~  For  continuation  see  oua. 
steam  and  exlwust piping 


50 


«'2 


steam  andextiaust  piping 

/ 


I  /:\. 
i ./ 


\  I 


I  /Chute 


Boiler  riatch 


NI05 


 L?[:^i:^Wf.— 


^2'/2'FireMan 


0' 


NIOS 


^^%mt8 

1^ 


NIGS 


NI05^  /Nlll 


BRIDGE  DECK 


I  I 


■r 
t 


'c^3fFfrem»n 


1 1 


f^"  ■^^"TZ"T"-Wwr   I  I 

i  \\For ^inuatfon see aux  \  I 


3 


Coal  Bunker 


Etkm  Kig|  . ;  


-T — r 


^  i5®* 


Settling  Tank 

Forcontinuotic  t  see  oua. 
steam  and  eMh0fst piping 

1;ki53 


irOnnn 


Chute 


Engine  Room 


I^N-ill 


hoist  engme  —  - 

Fdrfcentinvotfon  see  ovx\ 
stem  andatuvst  piping 

Cool 


■T  T" 


Coal  Bunker 


Boikr  Room 


:  Cool 

i  Chute 


kretn 

1 

M    ■    70         n     '    M         «         n         80         K         J4         K         B        90  K 

ARRANGEMENT  OF  DECK  MACHINERY,  PIPING  AND  FIREMAINS 
9,000-TON  D.  W.  FREIGHTER 

PLATE  L 


I 

•  J- 

■'iJ 


i.ij 
if 


SPECIAL  CASTINGS,  STEAM  AND  EXHAUST  TO  DECK  MACHINERY 


— m 


^'Both  on  7%'DC' 


4'Di5fpnce  Piece 


STEAM  TO  FORD  DK  MACHV 


STEAM  TO  WINCHES 


/Vcfes  Spoi-face  for  all  bolfs  andm/i^i 
tlange  bolfir 


nge  bolfina  except  outer  Ati0»M 
i  Flanges  to  be  ASMISfd  ^ 


%' Moles  for 
):,Bo!f5l2y4'P.C 
EXH.  FROM  FORD  DK  MACHY 

Dnl/  ror4-^a'8oltson 


forWBoltsonl2'PC 


,7*  Drill  fee i'WBolts 


TPC'WHoks 


^iii  ^-4-m'mits 


p 


On  1 1  for4-%Sclrs 


EXH  ROM  WINCHES 


ik-W^4-%'Bolts 
^S^'PC'Ik'Holes 


r^DK  CASTING  EXH.  FROM  CAPSTAN 


Pnlifyri^WSclh- 


^iiim-4-WBoit^ 

\Wm.'Wtloles 


DCHFROMBRID6£OK.W1!«H£S 


•c'/z'DlSTANCE  PIECE  STEAM  TO  WINDLASS 


STEAM  TO  WINCHES 

9,000-TON  D.  V.  FREIGHTER 
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DETAILS  OF  COPPER  PIPING,  STEAM  AND  EXHAUST  TO  DECK  MACHINER 


2  STEAM  TO  WINCHES 


^   t- 


2"  STEAM  TO  WINCHES 


2"  STEAM  TO  WINCHES 


2"  STEAM  TO  WINCHES 


2''STEAM  TO  WINCHES 


K249 


2"  STEAM  TO  WINCHES 

,  ^  ,KI32 


2"  STEAM  TO  WINCHES 

TH  -V  ■>■-  ■'^> 


■KZZ7 


2!/^-EXH.FR0M  WINCHES 


^KI30 


2yi2"EXH.FR0M  WINCHES 


2"STEAM  TO  WINCHES 


<■ — 

2'/2"exh.  from  winches 

k;3I^.4'/'' 


 ^>r^KI30 


K130 


^5 


 -» *«  


2/2"  EXH.  FROM  W 


2Vi-EXH.FR6M  W 


2y!l»EXH.FR0M  W 
<v  jt^ij*  


j'-r 

2"  STEAM  TO  WINCHES 


2''^"EXH.  FROM  WINCHES 
9,0()().TON  I).  W.  FRFJGHTER 


2l^-EXH..FROM.WIH0 
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DETAILS  FOR  ORDERING  STEEL  PIPES 


t<r  /T-Silf'- 


3Kl- STEAM  TO  AFT  WINCHES 


S3S 


 XJV  


 jgC 

 /4ij 


/'  


KI25' 


?Lt^—  -»1 


'J 


3^2"  STEAM  TO  AFT  WINCHES 

-XJ'-^«f*  ^  K239 


■  S'-S^A"  >  K238 

9'-m''  -»  K?37 

-/^'.p^-  ^K236 

-9'-S^  M  K234 

-  /4'-3'  J  K204 

-  /S'-S'Ai'- 


->|K203 


3yi"  STEAM  TO  FORD  AND  AFT  WINCHES 


KI23^ 


3'/2"  STEAM  TO  AFT  WINCHES 


—  /S^'  

- — z'-m' — 


->|K258 
-->  K257 


-e'-jy4'  ■>iK255 


K254 


 p/.^/r  

K  /4'-//i^'  '•^  K253 

 /Z-0'  >  K252 

 /2'-0'  >  K25I 

\<r  /S'-m'  Jk243 

^  _>  K242 

U  /SL/^'  >|k206 


*^K!24 


2y4" STEAM  TO  FORD  AND  AFT  WINCHES 
AND  WINDLASS 


^  20'-2JA'  ^  K245 

 ^'-J^'  >J  K22I 


"US' 


2'/2"  STEAM  TO  WINCHES 


55i  ^  


-//<-S»' 


Kl25^1r 


2" STEAK  TO  AFT  W  INCHES 


'K209 


2- STEAM  TO  AFT  WINCHES 


^  \<r—s'-e^  ^  ^ 

W  If? 

2-STEAM  TO  AFT  WINCHES 


PS 

1. 


4*  STEAM  TO  FORD  DK.MACHY 


f_r<  >i. 

4" STEAM  TO  FORD  DK.MACHY 


KI23- 


^  ^'.//^#  

^    ^rVs/"|^  KI23>^ 


K233^~^ 


On 


3'/i"  STEAM  TO  FOFfO  dK.MACHY 

KI23-. 


J 

I 


~K240 


-KI23 


3V%"STEAM  TO  FOffD  DK.MACHY 


-/e'-s'  


K244^ 


9'H 


2V!2- STEAM  TO  WINDLASS 


3Vi" STEAM  TO  FORD  DK.MACHY 

^  //i^-  w 

k-  7'-6' — ^'(^^>r*-^7''6'  M  ^ 

b  _  i::,L>g2bf  KI23^J_^ 

^i(I23  xt,  K235r-:^ 

— ■ 


i 


KI24 


2!/^"  STEAM  TO  FORD  WINCHES 


A^(?^es  -  Hnishtd  dirmnsions  givtn  athtmnct 
to  be  monk  in  knqth  for  turning  in 
on  flanges  and  variation  in  work. 

All  fhnge  boltina  ercepf  outer 
bottiry  on  b'frd  flanges  to  be  ASItf. 
Stancfard. 
Arrow  indicates  direction  of  flow. 


Vh.  STEAM  TO  WINDLASS 


?'-2'->\l2' ^%X^ 

\  *^  

KI2S 


2"  STEAM  TO  BRIDGE  WINCHES 


2"STEAM  TO  RRE  EXTING. MANIFOLD 

 IT^O'  ^ 


^KI24 


K292^  P"l 
KI42^ 


2V^" STEAM  TO  STEERING  ENG. 


IS'W  

-  IT-0'  

-  4'-B'  

—B-eVz'  

-S-IW  

-  lO'-ir  

-  -IS'-O"  


K468 
K3I5 
K300 
K299 
K298 
K296 
K293 


2«/2»  STEAM  TO  STEERING  ENG. 


S5i  K-  IS'-O' 


■^024  T 


K294vl  ^ 


2Vi"  STEAM  TO  STEERING  ENG 

5   14'-9'  

>^r^"^vJ^^  KI24-.  

KI24    ^  ^  — K?95^-^ 

2Vfl-STEAM  TO  STEERING  ENG 

KnCr^i"* W  taJ^e  from  work^ 


2V1"  STEAM  TO  STEERING  ENG. 
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LIST  OF  MATERIAL  FOR  PIPE  CASING 


Pr. 

No. 

ISo, 

iVlttl  1 

Remarks 

C  licckeifd 

pl.it  e  

.Si, ,  1 

•)4" 

h'UK  \  .^1"  wide. 

K34-4 

'4"  (  lu'ckcrfd 

plate   

Steel 

4  J" 

Imiji  X  12"  wide. 

.=  4"  l  lurktTt<l 

plate   

Sle<  1 

f "  htiiK  X  12"  \\  hie. 

Ki4b 

1 

'4"  (  lu  i  kn  c<I 

plale   

St  1 

J  1" 

liiTiH  X  3.?"  wiile. 

K3A7 

^4"  Cluxkcrtd 

plate   

Steel 

4J- 

;"  Kmg  X  12"  wide. 

K3-»8 

1 

Ji"  Checkered 

plate   

Steel 

21" 

l.)iig  X  14"  wide. 

K349 

1 

}.{'*  Checkered 

plate   

Strrl 

inj 

'  loiiK  X  35"  wide. 

K350 

li"  Checkered 

plate   

Strrl 

'»r," 

loiiK  X  35"  wi<le. 

K351 

Clieckered 

plate   

Steel 

4.V 

. "  lonji  X  12"  witlc. 

K352 

1^"  Checkered 

plate   

Strel 

2.S" 

loiiR  X  is"  wi.le. 

K353 

3 4"  Checkered 

I'h.te  

Strrl 

J4" 

li'iii;  X  .?i>"  wide. 

K354 

]  t "  ( "heckcred 

plate   

St,rl 

Cifi" 

hmvi  X  30"  uiile. 

K355 

U"  (.'lieekered 

plate   

St.rl 

4.<' 

\"  l"iig  X  2o"  wule. 

K35fj 

1      Checki  M-d 

plate   

SlCil 

IJ" 

I..U1;  X  2f)"  wide. 

K35r 

I4"  CheckrrtMl 

platr   

.Strel 

.=;i.l' 

"  li'ii^;  X  35"  w  .de. 

K35S 

' i"  I  hcckervd 

plat.   

St 1 

4S; 

"  hiii^  X  44"  w  iile. 

K35'^ 

1 4"  Checkeied 

plati   

.strrl 

(•5:. 

King  X  .<.?"  wide. 

K3(.0 

.'4"  Che»-ki  ied 

plate   

Strrl 

"  hing  X  33"  wuli". 

K3(>1 

J4"  Checkered 

plate   

Strrl 

"  If.nK  X  3.^ "  \\ id.'. 

K3oJ 

I  i "  Checkere»l 

plate   

Strrl 

70  4"  1""K  X  wide. 

K363 

14"  Chei  kernl 

pl.itc  

Stirl 

.Sll" 

Idiu;  X  33"  wi.le. 

K3o4 

Ji"  Chiekereil 

pl.iti-   

.Strel 

Imig  X  33"  wi.le. 

K3''5 

1  '  "    /  '1.  .1.. 

platt   

Slerl 

74 

"  lung  X  33"  will.-. 

K30fi 

'4"  Checkereil 

l'»ng  X  33"  wide. 

K3o7 

,'.  J "  Clieeker«  d 

plate   

Strel 

4C' 

ItMig  X  Ad"  wide. 

'4"  (  liecki -ml 

plate   

Strel 

(.4" 

hmg  X  40"  wulc. 

K3f." 

1 

'  ,"  (  lu  ckered 

plalr   

Strel 

long  X  lo"  w  ide. 

K37I) 

1 

'4"  Cheekii 

platr   

Steel 

H)l 

J "  long  X  lo"  w  i.lc. 

1 

I  "  Chi  cki  i  1 1| 

jilate  

Sliel 

lung  X  2""  \vi<le. 

K3rj 

1 

■  J  "  (  hi  t  ki  t  eil 

I.lnti-   

Steel 

IriTii;  X  3«.i"  wule. 

K373 

> 

■  ■  "  nu  iki-M  d 

I'l't.   

Sterl 

d'l" 

lone  \  Jo"  wi.le. 

K^7A 

'  4  "  Clue'..<  ri  d 

pl.iti-   

Strel 

(..^' 

"  lonvi  X  I'l"  will.'. 

K375 

■4"  (  luckered 

plate   

Steel 

lung  X  3(i"  wi.le. 

K37(» 

»    '99      #  ■  K  -.tm- 

\     I  Meekiied 



.^H'l  1 

U\ " 

l>ing  X  3(i"  will.'. 

'  J  "    (   h«"l"kl"1  I'll 

Ill  ii.- 

(i.T "  Iimil;  \  .v<''\\idi. 

K37S 

■  ■  "  Clueker  ^'d 

til  it. 

Stirl 

71" 

liiiig  \  45  =  s  "  w  ul. . 

K37*.» 

;       (  hccki  ii  .1 

pl.iti   

St.  .1 

4>i- 

"  l.my  X     1"  w  ide. 

K3?<n 

Cluckire.l 

j.latr   

Stri  1 

X  34"  w..lr. 

K3S1 

1 

,4"  Cluekeml 

plate   

Sl.:,l 

]■' 

.  "  li.n^;  X  1  4"  w  idr. 

K3SJ 

1 

'       Checker. -.1 

plate   

Strel 

(iT  ■ 

"  li.nii:  X  14"  w  id.-. 

K3S3 

I 

14"  Cheekin  d 

platr   

Si.-.l 

Mr 

li'iig  X  45"  w  id. . 

K3S4 

1 

(  hreker.  d 

Pl..'.-   

Sfe.  1 

yt" 

liiiu;  X  J'l"  widr. 

K3.S3 

1 

.'4"  Checker.  .! 

plate   

St  III 

l.iiig  X  JO"  vvidr. 

1 

:  i"  Cheeke:  d 

plate   

St..  1 

li.nv:  X  J4"  w ide. 

K3S7 

)  J  "   (  lu  Ckl  1  I  -1 

plale   

St..  1 

"  1 

"  liii:g  X  3  \"  w  ul.-. 

K3SS 

1 

■4"  (  heiki  u.l 

Pl-itv   

Still 

.^1 ; 

"l.ing  X  lo'  .."wi.le. 

1 

:  Cluikn.d 

plati-  

Si.  .1 

\>" 

l..nv:  X  1  J"  w id.-. 

K.V'd 

1 

ClUvkt  I  .-.1 

plate   

St. .  1 

liiiiM  X  4J"  w  ide. 

K3''l 

1 

'       t  h.  ckct.  d 

plate   

Sl.rl 

\" 

lung  ^  31"  wulr. 

I 

j"  Clutkvie.l 

plate   

.St.rl 

71" 

li-ni:  \  37'  -  "  wi.l. . 

I 

!  .  "  Clu  ckertil 

plate   

Sic.l 

X  J3  .  "  w  I'lr. 

1 

;  i"  Check*  r.d 

plate   

St.rl 

Imiv;  X  .'ii"  walr. 

■  i"  (  lu  rke!  c  il 

I»latr  

St.  .1 

l.iiK  \  1      w  i.h". 

:  i"  Chioker.d 

Pli'«-   

Si.-.-l 

I.hil:  \         w  nil  . 

J4"  Clurkend 

plate   

Str.l 

"  luiij:  X  J  J"  w  I. It-. 

K.^"s 

'  ;"  Checker;-.! 

plate   

St  111 

"  l"nv!  ^  J4"  wi.le. 

'  t"  Checke:i-.l 

plate   

Sir  .1 

"  l..i>V  >  J  \"  wale. 

K4i)0 

]4"  Cluckcud 

plate   

Strrl 

«if." 

l..n'4      J''  .  "  w  ide. 

K4")l 

;      (.  heckere.! 

platr   

.Sl.-.l 

4.." 

I.-iil;  X  J4"  wi.l.-. 

KliiJ 

,4"  Cluckci  -d 

Plaw   

M.  rl 

l..i)u  X  1 5  "  w  i.U-. 

K4nj 

:  ."  Check,  ied 

Jilatr   

Slrrl 

l"!;;.:  X  1      w  ul.-. 

K4II4 

"  ClKCklM.l 

jilate   

Sl.rl 

li  i.e  X  \  :•"  w  i.le. 

K4II3 

Check*  rid 

plat.-   

St..  1 

"  Ioi-.l:  X  15"  wi.h-. 

K4III) 

I4"  Checkered 

plate   

St.-.  1 

liMlK  X    15"  w  i<l.-. 

K407 

]\"  Checkei(«l 

plate   

.St  -i  1 

loll).'  X  1  5"  w  ide. 

K4itS 

'4"  Clieckt  rei! 

plate   

Sk.1 

■  I  ' 

'  lor.y    \    15"  wide. 

K  4')y 

I4"  Checkci  I  d 

plate   

."^U  I  1 

'  Imii.-    X    15"  wide. 

K410 

'4"  Checkrre.! 

platr   

Si.-.l 

loiii:  >.  1  5"  w  iilf. 

K4S.? 

Checkr-..! 

Plal-   

.^t.  il 

1 

.i;^;  ■-   !"<"  w  m1(  . 

K4n 

riate  ^i:pii-.'i- 

tlai  ha-.. 

W  1. 

X  ■  -  "x  4'  '.'"  Ii'nv.'. 

K412 

I'l.lti-    SIlpJiiil  t*. 

-Hat  l.ar.. 

W.I. 

X  ."x5'  7"  long. 

K413 

ri;ite  *«upii'iM«i 

flat  bar.  , 

W.I. 

•%     "\  r  5"  hiiig. 

K4I4 

Plate  ^iipjKirt^ 

Hat  bar.. 

W.  I . 

=  ."x3'  W"  l..ng. 

Pr. 
No 


LIST  OF  M.ATERIAL  FOR  PIPE  CASING— ConiiDiid 

Remarks 


No. 

Pr.'.. 


K415 
K410 
K417 
K41S 
K4P^ 
K4J0 
K421 
K4J2 
K4J3 
K4J4 
K4J5 
K4Jf. 
K4J7 
K4JS 
K4J'; 
K43«» 
K43I 
1x43  J 
K433 
K434 
K  <35 
K430 
K437 
K43.S 
1x4  3  N 
K440 
K441 
K44J 
K443 
K444 
K4  45 
1x440 
1x447 
K44X 
K44W 
1x450 
K451 
1x4  5  J 
K453 
K454 
1x455 
Ix45(. 
K457 
K4  5S 
1x45" 
k4(.(i 
K4«.l 
Ixif.J 
K4.,3 
K  W.4 
K4'.r 
1x4.. I, 
K4f.7 
Ix  ;o.^ 
Ix  }«.■' 
K47o 
K471 
K472 
K473 
K-r4 
1x475 
1x470 

K4:-7 

lx47.«< 

K17V 
K4.xi» 
Ixf.^^1 
K4>J 
ki-4 
K  '-sr 


1 


1  2 


Name  Mat'l 

TMate  .supports —flat  bar..  W.I. 

Plate  supports — flat  bar..  W.I. 

IMalc  supports — flat  bar..  W.I. 

riate  supports — flat  bar..  W.I. 

riale  supports — flat  bar..  W.I. 

Plats  supports — tlat  bar..  W'.I. 

Plate  supports— flat  bar..  W.I. 

IMate  supports-  flat  bar..  W.I. 

1*1. ite  supports-  flat  bar..  WM. 

Plate  supports--tlat  bar..  W.I. 

Plate  supports  -flat  bar..  W.I. 

Plate  supports    flat  bar..  W.I. 

Plate  supports    flat  bar..  W.I. 

Plate  Mipports  -flat  bar..  W.I. 

Plate  support>— flat  bar..  W.I. 

Plate  supports    flat  liar..  W.I. 

Plate  supports    ilat  bar..  W.I. 

I'late  support>  -flat   bar..  W.I. 

IMate  support.. — flat  bar..  W.I. 

IMate  .supporl.s — tlat  bar..  W.I. 

Plate  supports    flat  b.ir..  W.I. 

IM.ite  supports    tlat  bar..  W.I. 

PlalL'  supports — flat  liar..  W.I. 

Plate  supports — flat  bar..  W.I. 

IMate  supp.>rt:,— tlat  bar..  W.I. 

Plale  supports   -flat  bar..  W.I. 

Plate  sujiporls  -flat  bar..  W.I. 

Pl.itr  ^upport^— flat  bar..  W.I. 

Plati-  supports    llat  bar..  W.I. 

Platr  supports-  fl;,t  bar..  W.I. 

Plate  supports— tlat  bar..  W.I. 

Pl.itr  sujiports  -flat  har..  W.I. 

Plate  >upports— flat  bar..  W.I. 

Platr  supports— tlat  bar..  W.I. 

IMate  supporis--flat  bar..  W.I. 

Platr  supports-  -flat  bar..  W.I. 

IMali-  supports — flat  har..  W.I. 

Pl.it.-  supports— flat  bar..  W.I. 

Plat.-  support...    tlal  bar..  W.I. 

IMate  support^    flat  bar..  W.I. 

Plate  support.,   -flat   bar..  W.I. 

lM.il.-  supports    tlat  bar..  W.I. 

Pl.itr  sui)p.Mts— flat  bar..  W.I. 

Platr  >uppMrt>    tl.it   bar..  W.I. 

IM.iie  suppoit>  -rlat  bar..  W.I. 

Pl.it.-  vvijipiiith— flat  b.ir..  W.I. 

Plate  supp.irts    -tlat  bar..  WM. 

IM.ile  suppnrl.N  -riat  bar..  W'.l. 

Plate  ..ujiporLs-  flat  bar..  WM. 

IM.itr  suppiirt..    tlat  bar..  W.I. 

Pl.itr  supports — flat  bar..  W.I. 

Pl.itr  ...upp.irls    flat  bar..  W.I. 

Plate  supports  -ibii  bar..  W.I. 

lM.it J  ..ui.p..rts— flat  bar..  W.I. 

Pl.itr  ..upp.Mts  -flat  bar..  W.I. 

Pl.iti    suppoi  ts  — fl.it  bar..  W.I. 

Pl.itr  ..npports-  -flat  bar..  W.I. 

."xJ  ."x!4"  Angle  bar.  Sti-cl 

J"xJ"x  1"  .\ngle  b.ir   .'^toed 

."n  J' .  "x^j"  .Xnglc  bar.  Sl.rcl 

J  j"x2'.."x'4"  Angle  bar.  Steel 

J  ."xJ-."x  4"  Angle  bar.  Steel 

J"x2"x  ,"  .\ngle  bar   Steel 

J ' .  "x  J "x  '  4  "  .\n glc  bar  S t ee I 

clips 

J  ."x  i,"   I-'lat  bar   W.I. 

2  .."x'x"   Flat  bar   W.I. 

J  '■ .  "x  .s  "   Flat  bar   W.I. 

J'.:"x.s"  Flat  l)ar   W.I. 

."  n«dts   SlCfl 

•s"  I 'hit  head  countersunk  Krass 
>eri-w  s 


^l  i^x  J8''xl9''l5na. 
2l'3''x  >i''x4' 
2?i''x3A-x2'3''lor.g. 
Si-.t'^x  V«-x2'2-lons. 
2>.i''xH''x4'  r-lotg. 
21  i  •'x?i''x4'  2' lost 
2'.l.''x  .Jii''x4'  S"  loc|. 
2li''xJb''x4'  4-I001. 
2l.«''x?s''xl3''lor.i:. 

01-  i.^.x  vi^xS'  4-  Lnj. 
2^.-"x -ii^xJ*  r-  k-nj 

2- -..''n-*^'-x2'  lO-l  ci 
2'..."x.«i.*x3'  10':->ri 
2,'v''x:.*''x4'  l-lcp. 
2--..'*x.-i''x4'  7'l:ns. 
J'^-x^is-xS'  ll'lraj 
2'.;''x?,''x6'  10-l:ri 
2- .f^x-H^xS*  10-lr.ni 

-  -  .■".x  .\s''x2'  S"  lent 
2'.^''x?*.''x2'irK.r( 

2!  j^x-ig-xJ'  I'io::^. 
J'.:''x:ii'-x5'6''Ioi:s. 
2'  j"x  =a-.x5' 
2.'.,''x;^''x4'5-:...n<. 
2^^''x5j''x3' 
2^_."xS-x2'6-  lors. 

2'.;''x  •.a''x2'  u"  iwr 

2-.''x-n''x2'3-lc-nc. 
2:.''x.i;''x2'5'-l£.as. 
2'.''x.}j'*x2'6''  l03fr 
21  j^x  .ii''x4'  5*wni. 
2?  _.-x3i,-x3'  ir  It-nt. 
2!_;"x  '■i-x4'  b'lonf. 
2'.:''x.'»''x3'  3-l.ics. 
2!.."x.^is''x3'r-l.-ni. 

-  ■  j''xai,-x5'  >•  :..ir.j. 
2' j-x-'a-xirirtni. 
21  v^x  ■,-x2'9'lnof. 
2'.:''x;^'-x3'  i:-:onj 

4"x4'  ll'ioni 
« '•x20*  long. 
-•.:-x  ;^''.x23-locg. 

'  -  "x  j»8'*x4'  5"  loot 
2;.''x.;A-x5'5''loog. 
2.'  ."x,=  .j-x4'2''  Ion*. 

^i.-'^x  ji-xa'  iriom 

2:.."xi<-x3'  rkmg. 
2^^"xS'-x2-3-lonf 
-.'■.:''x-ij."xj'l-loCf 
2^j''x.;i-x3-2''k;-ot 

-  .'  "x  -ii-xj'  S"  lots 
2l."xJs-x>'  ll-lMU 
2'..''x.;*-x3'  4- lory 
2' ..'•x  .'fc''x3'  0"  Jon* 
2  ■ >  a  "sZ*  7*  ionf 
2'  3  0"  long. 

U>-  l.^ng. 
3'  5  -  long. 
y  O"  Jong. 
2'  o.'  .."long. 
7"  lung. 
:J:-''long. 

7"  I.Mig. 

long. 

long, 
y  long. 
H4  *  l«»ng. 
5^  "  li>ng. 


2  •  -.  "x 
2  ."^ 
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CASING  FOR  STEAM  AND  EXHAUST  PIPING  TO  DECK  MAC 


DETAIL-G' 


9,000-TON  D.  W.  FREIGHTER 
See  Page  638 

642 


STEAM  AND  WATER  PIPING 


AUXILIARY  FIVE  MASTED  SCHOONER 

For  Arrangement  Plans  See  Pages  648-649-650  and  651 


LIST  OF  PIPES  FOR  ONE  SHIP 


No.       Matl         Dia.  Thickness  Service 

1  Steel    SYj"    Standard    Steam     outlet     fron^  -port 

boiler. 

2  Stocl    Zli"    Standard    Steam  outlet  from  starboard 

boiler. 

3  Steel    tubing..    ZV^**        .212"      Steam  to  port  main  engine. 

4  Steel    tubing.,    oj/a"        .212"     Steam  to  starboard  main  en- 

gine. 

5  Steel    tubing..    3^^"        .212"      Main  steam  cross-over  line, 

starboard  to  port  boiler. 

6  Steel    3^^"    Standard    Escape  to  starboard  boiler. 

7  Steel    3^"    Standard    Escape  to  port  boiler. 

8  Steel    l^/j"    Standard    Steam  to  starboard  whistle. 

9  Steel   I'/a"    Standard    Steam  to  port  whistle. 

10  Steel    2y2"    Standard    Auxiliary  steam  to  starboard 

machinery. 

11  Steel    3"       Standard    Auxiliary  steam  to  port  ma- 

chinery. 

12  Steel    3"       Standard    Auxiliary    steam  cross-over, 

starboard  to  port  boiler. 

13  Steel    3"       Standard    Auxiliary    steam  cross-over 

starboard  to  port  boiler. 

14  Steel    2;^"    Standard    Auxiliary  steam  to  deck  ma- 

chinery forward. 

15  Steel    3"       Standard    Auxiliary  steam  to  deck  ma- 

chinery forward. 

16  Steel    3"       Standard    Auxiliary  steam  to  auxiliary 

17  Steel    3"       Standard    Auxt  iary  steam  to  anitTliBry 

18  Steel    3"       Standard    AuxE  liry  Mr^mi  tn  iiuxiluTry 

uint  hLiuT>     fMMt  side. 

19  Steel    3"       Standard    Auxiliary  steam  t<i  auxiliary 

20  Steel    3"       Standard   ^fni^^liy  Mam  to  atliriliarr 

lOae^enp'  fOtt  side. 

21  Steel    2"       Standard    Auxiliary    steam    to  gener- 

ator and  air  pump. 

22  Steel                     1"       Standard    Auxiliary  steam  to  air  pump. 

23  Steel                     1"       Standard    Auxiliary  steam  to  air  pump. 

24  Steel                     2"       Standard    Auxiliary     steam     to  deck 

winch. 

25  Steel    1"       Standard    Auxiliary    steam    to  steam 

heaters,  forward. 

26  Steel    1/4"    Standard    Auxiliary   steam   to  evapor- 

ator. 

27  Steel    IM"    Standard    Auxiliary   steam    to  evapor- 

ator. 

28  Steel    IM"    Standard    Auxiliary   steam   to  evapor- 

ator. 

29  Steel    1]^**    Standard    Auxiliary   steam   to  evapor- 

ator. 

30  Steel    ■>«"    Standard    Auxiliary  steam  to  sea  valve 

strainer,  port  side. 

31  Steel    H"*    Standard    Auxiliary  steam  to  sea  valve 

MnlW^  pm  side. 

32  Steel    Standard   ^toMOf  to  sea  valve 

strainer,  port  side. 

33  Steel    M'*    Standard    Auxiliary    steam    to  evapo- 

mtC  tikd  iivitM^  pumps. 

34  Steel    '^^    Standard    AlRHiMt   *tewii    I*  evapo- 

flior  1t:r'\ 

35  Steel    Vj"    Standard    AmAUmj  to  evapor- 

rntor  f^^ii  pump. 

36  Steel    'i"    Standard    .\uxiliary  steam   to  sanitary 

pump. 

37  Steel    Vi"    Standard    Auxiliary  .steam   to  sanitary 

pump. 

38  Steel    2"       Standard    Auxiliary  steam  to  fire  and 

bilge  pump. 

39  Steel    IVi'*    Standard    Auxiliary   steam   to  circula- 

tion pump. 

40  Steel    lyi"    Standard   Auxiliary   steam   to  genera- 

tor. 

41  Steel    IVi"    Standard   Auxiliary   steam   to  genera- 

tor. 


LIST  OF  PIPES  FOR  ONE  SHIP— Coniimied 


No.       Matl         Dia.  Thickness  Service 

42  Steel    1^"    Standard    .Auxiliary    steam    to  genera- 

tor. 

43  Steel    1J4"    Standard    Auxiliary    steam    to  steam 

heat,  and  smothering  line, 
aft. 

Steel    IH"    Standard    Auxiliary  steam  to  smother- 

ing pipes,  aft. 

45  Steel    1"       Standard    Auxiliary     steam     to  steam 

heat.,  aft. 

46  Steel    1^4"    Standard    Aiivili.iry  steam  to  auxiliar> 

machinery,  04arb^^u<1 

47  Steel    ^i"    Standard    Afjxilinry     sitdm     to  fresh 

48  Steel    Standard    Auxiliary     steam     to  feed 

pmw^  Ifos,      and  2. 

49  Steel    1"       Standard    Attkfllm     «le*m     to  feed 

pTsm  No. 

50  Steel    1"       Standard    Auxiliary  steam  to  feed  pump 

No.  1. 

51  Steel    1"       Standard    Auxiliary     steam     to  feed 

pump  No.  1. 

52  Steel    2"       Standard    Auxiliary   steam    to  inspira- 

tor. 

53  Steel    2"       Standard    Auxiliary   steam    to  inspira- 

tor. 

54  Steel    2"       Standard    Auxiliary  steam  to  main  en- 

gipict  Meedet 

55  Steel    2"       Standard    AuxflfW  iteam  ^  miin  en- 

56  Steel    Standard    AuiriJiirx  »tearn    to  bypass, 

Blarbciard  enj^inc, 

57  Steel    lH"    Standard    AiitilhTrv   ^te-im   to  bypass, 

port  engine. 

58  Steel    2"       Standard    Bleeder  to  condenser. 

59  Copper    8"         .072"       Exhaust  port  engine  to  con- 

denser. 

60  Copper    8"         .072"       Exhaust,  sUrboard  engine  to 

condenser. 

61  Black  iron   4"       Standard    Auxiliary    exhaust    to  con- 

denser. 

62  Black  iron   3"       Standard    Auxiliary    exhaust    to  con- 

denser. 

63  Black  iron   1"       Standard    Auxiliary    exhaust    to  con- 

denser. 

64  Black  iron   Standard    Auxiliary    exhaust    to  con- 

denser. 

65  Black  iron   1^$*    Standard    Auxiliary  exhaust  from  cir- 

culating pump. 

66  Black  iron   IV^"    Standard    Auxiliary  exhaust  from  cir- 

culating pump. 

67  Black  iron   Ijj"    Standard    Auxiliary  exhaust  from  cir- 

culating pump. 

68  Black  iron   2J4"    Standard    Auxiliary  exhaust  from  fire 

and  bil^c  pump, 

69  Black  iron   2J^"    Standard    Aaxifiarv  t- jchauet   from  fire 

and  bU\.'c  immp 

70  Black  iron   2^"    Standard   A«l|tiliflfy  i  \i<iList   from  fire 

and  bilge  pump. 

71  Black  iron   Standard    .Auxiliary  exhaust  from  sani- 

tary pump. 

72  Black  iron   ^"    Standard    AtiXTlUry  ^shan^t  from  snni- 

1,irv  pump. 

73  Black  iron   ^"    Standard    Auxifb^y  f^thn  i^t  from  sani- 

tary pump. 

74  Black  iron   ^i"    Standard    Auxiliary  exhaust  from  evap- 

orator feed  pump. 

75  Black  iron   >4"    Standard    Auxiliary  exhaust  from  evap- 

orator feed  pump. 

76  Black  iron   Standard    Auxiliary  exhaust  from  evap- 

orator feed  pump. 

77  Black  iron   2"       Standard    Auxiliary  exhaust  from  cen 

erator. 

78  Black  iron   2"       Standard    -\uxiliary  exhaust  from  tjen- 

erator. 

79  Black  iron   2"       Standard    .\uxiliary  exhaust  from  gen- 

erator. 


(Continued  on  next  page) 
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STEAM  AND  WATER  PIPING 


AUXILIARY  FIVE  MASTED  SCHOONER 
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No. 


LIST  OF  PIPES  FOR  ONE  SHIP-Continued 
Mafl         Dia.  Thickness  Service 


LIST  OF  PIPES  FOR  ONE  SHIP— Continned 
No.       Matl         Dia.  Thickness  Serrice 


80  Black  iron   2" 

81  Black  irun   2" 

82  Black  iron   5" 

83  Black  iron   23 

84  Black  iron   Zy," 

85  Black  iron   2'':." 

86  Black  iron   4" 

87  Black  iron   4" 

88  Black  iron   4" 

89  Black  iron   4" 

90  Black  iron   3" 

91  Black  iron   3" 

92  Black  iron   3" 

93  Black  iron   3" 

94  Black  iron   3" 

95  Black  iron   3" 

96  Black  iron   3" 

97  Black  iron   IS" 

98  Black  iron   1  '4" 

99  Black  iron   2" 

100  Black  iron   1 : 

101  Black  iron   I'jl" 

102  Black  iron   1  "1" 

103  Black  iron   Mi" 

104  Black  Iron   Vz" 

105  Black  Iron  

106  Black  iron   'j" 

107  Black  Iron   IM" 

108  Black  Iron....  1" 

109  Black  Iron....  1" 

110  Black  Iron   1" 

111  Black  Iron   1'4" 

112  Black  Iron   IM" 

113  Black  Iron   U^" 

114  Black  Iron   IJi" 

115  Black  Inn....  .>r 

116  Black  Iron  


Standanl  Auxiliary  c-xliaiist  fr-im  gcn- 
i' rat  or. 

Standard  Auxiliary  exliaust  from  Rcn- 
crator. 

Standard  .Xi'.xiliary  exhaust  to  con- 
dcnsir. 

Stan<lard    Kva]w.»rator    va;>or    lint*  to 

cundcnscr. 
Standard    Kvaporatnr     >aH)r     line  to 

oond»  nsrr. 
Standard    Kvafiorator     va;>or     line  to 

iMiniltnsir. 
Standard    .\u\iliary    exhaust    to  con- 

(ItMiMT  and  heater. 
Standard    Auxiliary    txhaust    to  con- 

deusi-r  and  lie.itcr. 
Standard    .\uxiliary    exhaust    to  con- 

<lcnser  and  heater. 
Standard    .\uxiliary    exhaust    to  con- 

dt-tiser  and  heater. 
Standard    Auxiliary  exhaust  from  for- 

waid  nuichinery. 
Standard    -Auxiliary  exhaust  from  for- 

wartl  machinery. 
Standard    Auxiliary  exhaust  to  air. 
Standard    DischarRc  to  condenser 

from    feed    heater,  back 

pressure  valve. 
Standard    Discharse  to  condenser 

fronj     feci!     heater,  back 

pressure  valve. 
Standard    Discharge   to  condenser 

from     feed    heater,  back 

pressure  valve. 
Standard    Discharge  to   c  o  n  il  e  n  s  e  r 

from     feed    heater,  back 
pressure  valve. 
Standard    Auxiliary   exhau>t    fmm  air 

pump. 

Standard  Auxiliary  exhaust  from  air 
:»ump. 

Standard    Auxiliary  exhaust  f  1  ■■»m  fei-d 

pumps  Xos.   1  and  2. 
Standard    AuxilliiFy  exhau>t  fidin  feed 

Standard  AiixiJ  arv  cxlLaiH''t  fium  feed 
r.L.iiif.  'Xo, 

Standard  Auxiliary  exb^uM  from  teed 
Plinl  No. 

Standard     \tl3d  iltfT  tHiiWtt  from  feed 

1^     H  ^ 
Standard   Anxiltflir  «adto(lS^?t  from  fre>h 

water  pumn. 
Standard    Auxiliary  exhaust  from  fresh 

water  pnmji. 
Standard    Auxiliary  exhaust  from  fresh 

water  punifi. 
Standard    Trap  drain,  aft. 
Standard    Di^charee  from  trap,  aft  t-.i 

h-.t  \xell. 

Standard  Discharije  from  trai',  aft  and 
forward  to  hot  well. 

Standard  I'HscharKC  from  trap,  for- 
w.ird  to  hot  well. 

Standard  Trap  drain  from  forward 
heater*;. 

Standard    Discharjje  from  feed  heater 

trap  to  h(Jt  Well 
Standard    l)ischar(?e  from   fectl  heater 

trap  to  hot  well 

Standard  Discharge  from  feed  heatei 
trap  to  hot  well. 

Stanflard  Dischartic  from  evaporator 
trap  to  htit  well. 

Standard  Discharge  from  evajiorator 
trap  to  hot  well. 


117 

118 


121 
122 
123 


126 

127 

128 

129 

130 

131 
132 
133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 

145 

14f. 

147 

i4.S 

149 

150 

151 

152 

153 

154 
155 


lilaek  Iron 
Black  Iron 
Blaek  Iron 
Copper  . . 
Copper  .  . . 
("lal.  Irf)n. 
Copper  . .  . 
Cojificr  .  . . 
Copper  .  . . 
(lal.  Inm. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 
Gal.  Iron. 
Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Copper  , . . 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron . 

Gal.  Iron . 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Irun. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 
Gal.  Iron. 


.125" 


.084- 


.084" 


.084" 


.084" 


.084" 


H"    Standard    Discharge   from  evip 

tra]>  to  hot  veil. 
^4"    Standard    Discharge   from  enp 

trap  to  hot  well. 
^4"    Standard    Discharge   from  eva| 
trap  to  hot  veil. 
Discharge    from  fin 
bilge    pump   to  con< 
Main    sva    suction  to 
latiiig  pump. 
Standard    Bilge  injection  to  dra 
pum]>. 
Discharge     from  circ 
pump  to  condenser. 
Discharge    from  con 

overboard. 
DiMrharge    from  coo 
overboard. 
Standard     Discharge     from  fin 
bilge  pump  to  fire  In 
overboanl. 
Standard    PPMhttTKB  from  fire  nn 

pump  overboordL 
Standard    XliscliAr      from  fire  aa 

pumji  (jvetho3r*J_ 
Standard    Discharge  from  fire  u» 

pump  to  fire  line. 
Standard    Discharge  from  fire  aa 

minip  to  fire  lint. 
Standard    Fire  line,  fonft-ard. 
Standard     rire  line.  aft. 
Standard    nio\% -off     from  erai 

overboard. 
Standard    RlowofT    from  cni 

uverboard. 
Standard     RIow-off    from  cni 
overboard. 
I' ire  and  bilge  punp  ! 
lino. 

3"       Standard    Fire  and  bilge  pump  1 

to  bilge  manifold. 
3"       Standard    Fire  and  bilge  pump  1 

to  bilge  manifold. 
3"       Standard     Fire  and  bilge  pump  1 

tc  after  bilge. 
3"       Standard    Fire  and  bilge  pomp  t 

to  after  bilge. 
3"       Standard    Fire  and  bilge  pump  1 

to  after  bilge. 
3-       Standard     Fire  and  bilge  pnmp  ! 

to  engine  rcK^m  lit|| 
3        Standard     Fire  and  hiln^  pamp  1 

to  engine  room  bil| 
3"       Standard    Fire  and  bilge  pump  . 

lo  engine  room  bilf 
3"       Standard    Fire  anfl 

to 

3"       Standard  F^irc 

to  ^ 

3"       Standard    Fire  and"  bflgj"p^ 

to  forward  boUL 
3"      Standard    Fire  and  bilge  ^iT 

to  fi> reward  bold,  ft« 
3"       Standard    Fire  and  bil^e  r 
^      ^    ,        to  for^a^J  belt  iHil 
3"      Sundard    Fire  Jind  lU4«e 

to  " 

3"       Standard  Fire 
to 

3*      Standard  Fire 

to  frirw  ard  J 
3"       Standard    Fire  .j,,  ]  'Al^ 

to  J  -rwaKd  inL^ 
254"   Standard    SaniUry  piunp,  sea  __ 
254"   Standard    SaniUry  p„mp.  ^ 
(Continued  on  nent  page) 
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LIST  OF  PIPES  FOR  ONE  SHIP— Continued 


No. 

156 
157 

158 

159 

160 

161 

162 

163 

164 

165 

166 

167 
168 

169 

170 

171 
172 


Mafl 

Gal.  Iron. 
Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Copper  .  . . 

Copper  .  .  . 


Dia.  Thickness 


Gal.  Iron. 
Copper  .  . . 


Gal.  Iron. 
Gal.  Iron. 


Gal.  Iron. 
Gal.  Iron. 


23^" 
15^" 

VA" 

Wa" 
Wa" 

5" 

6" 

3" 
7" 

3" 

3" 

3" 
3" 


173    Gal.    Iron   3" 


174 

175 
176 

177 

178 

179 

180 

181 

182 

183 

184 
185 

186 

187 

188 

189 
190 
191 

192 
193 
194 
195 
196 

197 
198 
199 
200 
201 
202 

203 
204 

205 

206 

207 

208 

209 


Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 

Gal.  Iron. 


3" 
3" 
2" 

2" 

2" 

2" 

H" 

1" 
1" 
2" 


Gal.  Iron  

Gal.  Iron  

Gal.  Iron  

Gal.  Iron  

Gal.  Iron  

Steel  Tubing.  . 
Steel  Tubing.. 
Steel  Tubing. . 

Steel  Tubing. . 

Steel  Tubing.. 

Steel  Tubing.  . 

Steel  Tubing.. 

Steel  Tubing. . 

Steel  Tubing.. 

Steel  Tubing. . 
Steel   


Steel 
Steel 
Steel 
Steel 
Steel 


2" 

2" 
2" 
2" 
2" 
2" 

2" 
2" 


1^" 

v/r 


Standard 
Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

.084" 

.048" 

Standard 
.084" 

Standard 

Standard 

Standard 
Standard 

Standard 

Standard 
Standard 
Standard 

Standard 

Standard 

Standard 

.Standard 

Standard 

Standard 

Standard 

Standard 
Standard 

Standard 

Standard 

Standard 

Standard 
Standard 
Standard 
Standard 
SUndard 

.176" 

.176" 

.176" 

.176" 
.176" 
.176" 
.176" 
.176" 

.176" 
Ex.  heavy 

Ex.  heavy 

Ex.  heavy 

Ex.  heavy 

Ex.  heavy 

Ex.  heavy 


Service 

Sanitary  pump,  sea  suction. 

Sanitary  pump  discharge  to 
gravity  lank. 

Sanitary  pump  discharge  to 
gravity  tank. 

Sanitary  pump  discharge  to 
gravity  tank. 

Sanitary  pump  discharge  to 
gravity  tank. 

Evaporator  feed  pump  suc- 
tion. 

Evaporator  feed  pump  suc- 
tion. 

Evaporator  feed  pump  dis- 
charge to  evaporator. 

Evaporator  feed  pump  dis- 
charge to  evaporator. 

Fire  and  bilge,  sanitary  and 
evaporator  pump  suction. 

Air  pump  discharge  to  hot 
well. 

Overflow  from  hot  well. 
Air  pump  suction  from  con- 
denser. 

Suction  from    feed  pumps  to 

air  pump  suction. 
Suction  from  feed  pumps  to 

air  pump  suction. 
Feed  pump  suction  line. 
Feed  pump  suction  from  hot 

well. 

Feed  pump  suction  from  hot 
well. 

Feed  Pump  No.  1  suction. 

Feed  Pump  No.  2  suction. 

Main  suction  from  fresh 
water  tanks. 

Main  suction  from  fresh 
water  tanks. 

Main  suction  from  fresh 
water  tank.s. 

Main  suction  from  fresh 
water  tanks. 

Fresh  water  feed  makeup  to 
air  pump. 

Fresh  water  feed  makeup  to 
air  pump. 

Fresh  water  feed  makeup  to 
air  pump. 

Fresh  water  feed  makeup  to 
air  pump. 

Fresh  water  pump  suction. 

Fresh  water  pump  discharge 
to  gravity  tank. 

Fresh  water  pump  discharge 
to  gravity  tank. 

Fresh  water  suction  to  in- 
spirator. 

Fresh  water  suction  to  in- 
spirator. 

Sea  suction  to  inspirator. 

Sea  suction  to  inspirator. 

Sea  suction  to  inspirator. 

Sea  suction  to  inspirator. 

Overflow  from  inspirator. 

Feed  Pump  No.  1  discharge. 

Feed  pump  No.  2  discharge. 

Feed  Pump  No.  1  and  2  dis- 
charge to  heater. 

Ry  pass  on  heater  (supplied). 

Main  feed  line  to  boilers. 

Main  feed  line  to  boilers. 

Main  feed  line  to  boilers. 

Main  feed  line  to  boilers. 

Main  feed  line  to  starboard 
boiler. 

Main  feed  line  to  port  boiler. 

Auxiliary  feed  line  from 
feed  pumps  to  boilers. 

Auxiliary  feed  line  dis- 
charge from  inspirator. 

Auxiliary  feed  line  discharge 
from  inspirator. 

Auxiliary  feed  line  to  star- 
board boiler. 

Auxiliary  feed  line  to  port 
boiler. 

Auxiliary  feed  line  to  port 
boiler. 


No. 

210 
211 

212 
213 
214 
215 

216 
217 
218 

219 

220 

221 

222 

223 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 

234 

235 

236 

237 

238 
239 
240 
241 
242 
243 


LIST  OF  PIPES  FOR  ONE  SHIP— Continued 
Mat'l 

Steel   

Steel   


Gal. 
Gal. 
Gal. 
Gal. 

Gal. 
Gal. 
Gal. 


Iron . 
Iron. 
Iron . 
Iron . 

Iron. 
Iron. 
Iron . 


Gal.  Iron . 


Gal.  Iron . 


Gal. 

Gal. 

Gal. 

Gal. 

Gal. 

Steel 

Steel 

Steel 

Steel 

Steel 


Iron. 
Iron . 
Iron. 
Iron. 
Iron. 


Dia.  Thickness 

Standard 
Standard 

Standard 
Standard 
Standard 
Standard 

Standard 
Standard 
Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 

Standard 


V/a" 
IVa" 


Brass    1^* 


Iron  Pi^e 
Size 


Service 

Feed    lire    relief   valve  dis- 
charge to  hot  wrll. 
Feed    line    relief    valve  dis- 
charge to  hot  well. 
Hlow-off"  from  boiler  to  sea. 
Blow -off  from  l>oilcr  to  sea. 
Blow-off  to  starboard  boiler. 
Blow-off   to    port    and  star- 
board boilers. 
Blow-off  to  port  boiler. 
Blow-off  to  port  boiler. 
Blow-off  to  starboard  boiler, 

starboard  side. 
Blow-off  to  starboard  boiler, 

starboard  side. 
Blow-off  to  starboard  boiler, 

port  side. 
Blow-off  to  starboard  boiler, 

T)ort  side. 
Blow-off  to  port  boiler,  star- 
board side. 
Blow-off  to  port  boiler,  star- 
board side. 
Blow-off  to  port  boiler,  port 
side. 

Blow-off  to  port  boiler,  port 

side. 
Steam  to 

strainer. 
Steam  to 

strainer. 
Steam  to 

strainer. 
Feed  water 

boiler. 
Feed  water 

board  boiler. 
Water    column  connection, 

port  boiler  (supplied). 
Water    column  connection. 

port  boiler  (supplied). 
Water    column  connection, 

poit  boiler  (supplied). 
Water    column  connection, 

port  boiler  (supplied). 
Water    column  connection, 

port  boiler  (supplied). 
Water    coliunn  connection, 

port  boiler  (supplied). 
Water    column  connection, 

starboard  boiler  (supplied). 
Water    column  connection. 

starboard  boiler  (supplied). 
Water    column  connection. 

starboard  boiler  (supplied). 
Water    column  connection. 

starboard  boiler  (supplied). 
Water    column  connection. 

starboard  boiler  (supplied). 
Water    column  connection, 

starboard  boiler  (supplied). 
Drain  from  main  engines. 


mam  injection 
main  injection 
main  injection 
regulator,  port 
regulator,  star- 


NOTES— To  Be  Furnished. 
2 — 6"  chime  whistles  with  lever  vnlve  for  IJ^"  steam, 

1 —  5"  iron  body  steam  gauge  graduated  from  0  to  350  lbs.  auxiliary 
steam  line. 

2 —  5"  iron  body  steam  gauge  graduated  fjom  0  to  100  lbs.  steam 
heat  line  forward  and  aft. 

1  —5"  iron  body  steam  gauge  graduated  from  0  to  l.SO  lbs,  fire  lino. 
All  gauges  to  be  connected  with  pipe. 
Bureau  Veritas  requirements. 

All  gauges  to  have  equivalent  metric  graduation  in  kf?.  per  sq. 
cent. 

The  weight  of  the  main  steam  pining,  safety  valve,  etc..  to  be 
taken  by  haugers  from  overhead,  or  by  some  other  suitable  method 
to  be  uecidea  upon  after  the  pipes  have  been  run. 

(Continued  on  next  page) 
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LIST  OF  VALVES  FOR  ONE  SHIP 


Type 

Pres- 

fin 

JVLBtcriBi 

c- 

r)iz6 

1  ype 

Bonnet 

rjnriR 

snre 

service 

V-1 

3 '  " 

01ol>e 

Holtf^d 

Planged 

2^ 

<«l  illll      niUp      fJIl       SlMla  Ulfll^l. 

V-2 

Cilobe 

Fin  need 

9^ 

iviain  Biop  on  tjuii«i. 

V-3 

Steel 

AnRlc 

Bolti-d 

F  langed 

250 

V-4 

3^" 

Hnlti'd 

l^langed 

250 

j^ni'^Ty    »«ivc    oil     ""'ii  i^i^iici. 

V  5 

Ste^-l  

Rediicinur 

R..lt.d 

Flanged 

250 

Auxiliary  steam  line,  port  side. 

V-6 

P'^ltrd 

Fl  a  n  t?ed 

250 

V-7 

21/," 

» iiooe 

noiti'n 

Flansed 

OCA 

Auxiliary  stop  oti  port  lioiler. 

V'-8 

niobe 

Flanged 

2^ 

V-0 

2" 

Glfihe 

nulled 

Flanged 

300 

iviain  irco  cncwKy  sisi  ■  uwii^i. 

V-10 

.  .  2" 

Glol)e 

Px^Ued 

Fl.-'.nged 

300 

Main  feed  check,  port  boiler. 

V  1  1 

C  onipositiop  . 

I  ;  -» 

1  Tii)i)e 

Screw 

Screw 

300 

ISfam  feed  l>yp&s8«  stAr.  boiler. 

\  - 1  _ 

11/** 

Rrifiilator 

rioiteci 

r  iiinflred 

300 

l?rgitlator  on    port  lx>iler. 

\  -l.T 

IT"* 

\  iioiie 

Screw 

Screw 

300 

Main  feed  b3^****»  stnr.  hoiler. 

\  -14 

y  iioDc 

ScrCAV 

Screw 

300 

Main  feed  bypass,  port  boiler. 

V-1 5 

Globe 

Screw 

Screw 

300 

Main  feed  bypass,  star.  boil^. 

V-1 6 

•  •  - 

Globe 

Screw 

Screw 

300 

Main  feed  bypass,  port  boiler. 

V-1 7 

Remilator 

Holtcd 

Fl.Tnged 

300 

'Regulator  on    star,  boiler. 

V-IP 

CotTinn^it'on   . .  . 

1  T/ 

\  lioue 

Screw 

Screw 

JW 

Main  feed  bypass,  port  boiler. 

V-1 9 

1  ilone 

JlOltCfl 

Flanged 

300 

Main  feed  sfop,  star,  boiler. 

V.20 

I" 

Globe 

Biiltrd 

Flanged 

300 

Main  feed  stop,  port  boiler. 

V-21 

Ca«5t  iron,  brn*;? 

TttcH .  . . . 

. .  3" 

Globe 

United 

Flanged 

50 

Atmospheric  exhaust. 

V-22 

Cast  iron,  bras** 

Globe 

Flanged 

50 

-\uxiliary  exbaii^t    from  deck  math. 

V-23 

Globe 

Sf  r^'w 

Screw 

250 

Ste:im  to  inspirator. 

V-24 

Composition  .  .  . 

( iioiie 

Scr»' w 

Screw 

300 

Inspirator  dischitrcte   to  boilers 

V-2S 

Composition 

ni* 

Globe 

Screw 

Set  e  w 

50 

F.  \V.  suction  to  insoirator* 

V-26 

nt* 

'  iioDe 

>cr(' w 

Screw 

'tO 

S.  W,  suction  to  inspirator. 

V-27 

Compositfcn   .  . . 

-Anpic 

Scrrw 

Screw 

AiTxiliary  feed  stop   to   star.  bo*1er. 

V-2S 

Composition  . . . 

11/" 

IjIODC 

Screw 

100 

Auxiliary  feed  check  to  star,  boiler. 

V-29 

1  »  i " 

An  pie 

Srr'^w 

300 

Auxiliary  feed  stop   to  fjort  beiler. 

V-30 

Glolie 

.Srro  tV 

Screw 

300 

Auxiliary  feed  c1*cck  to  prrt  bniler. 

V-31 

Angle 

Screw 

Flanged 

SO 

Sea  suction  to  inspirator. 

V-33 

Angle 

Screw 

Flanged 

j>iow-on  to  Doilers. 

V-33 

Angle 

l"»olted 

Flanged 

50 

Sea  suction  to  pumps. 

V-34 

Globe 

lM>lted 

Flanged 

50 

Sucti3n  stop  to  nt«inT:s. 

V-3  5 

1" 

Y 

Scrrw 

Screw 

25C 

BIoW'OfF  port  boiler,  ""tar.  side. 

V-36 

V 

SCTfW 

Screw 

Blow-off  port  boiltr,   puri  »ide. 

V-3  7 

1 " 

y 

Screw 

250 

xjlow  wn  p<jri  Doiicr.  Star.  side. 

V-38 

1" 

Y 

Sc'cw 

250 

iiiuw-uii  pan  Doiic'r,   port  side. 

V-39 

1 " 

Y 

Screw 

S-rcw 

OCA 

Blow-otT  star,  boiler,  star.  side. 

V-40 

r 

V 

Screw 

Screw 

250 

Blow-off  star,  boiler,  port  side. 

V-41 

Composition   . .  . 

.  .  .  1 

V 
X 

Screw 

Screw 

250 

Blow-off  star,  boiler,  star.  side. 

V-4  2 

V 

Screw 

Screw 

250 

Blow-off  star,  boiler,  port  side. 

\'-43 

1" 

Globe 

Screw 

Screw- 

250 

Water  column,  star,  boiler. 

V.44 

1" 

Globe 

Scrrw 

Screw 

250 

Water  column,  star,  boiler. 

V-4  5 

Globe 

Screw 

Screw 

250 

Water  column,  port  boiler. 

V-46 

1" 

Globe 

Screw 

Screw 

250 

Water  column,  port  boiler 

Anjjlc 

Screw 

Screw 

250 

1  tcu  wAicr  *ci;iijacor.  jfort  boiler. 

V-48 

Composition  .  .  . 

...       1  ','4 

Angle 

Screw 

Screw 

250 

Feed  water  regulator,  star,  boiler. 

V  -49 

1" 

250 

»» aicr  cuiuinn,  port  DOiler. 

V-50 

('oniFositioJi   . .  . 

.  .  .  1" 

Globe 

Screw 

Screw 

250 

Water  column,  port  boiler. 

V-51 

Composition   . .  . 

...  1" 

Globe 

.Scriw 

.Screw- 

250 

Water  column,  star,  boiler. 

V.52 

r 

Globe 

Screw 

Screw 

250 

Water  column,  star,  bciler. 

V-S3 

. . ,  1" 

Globe 

Screw 

Screw 

250 

Steam  to  air  pump. 

V-54 

...  V/a" 

Globe 

Screw 

Screw 

50 

Exhaust  to  air  pum|-.. 

V-55 

...  Ia" 

Globe 

Screw 

Screw- 

250 

Steam  heat,  gauge,  for'd. 

V.56 

Relief 

.Screw 

Screw 

250 

Main  feed  line. 

V-57 

... 

Check 

Screw 

Screw 

250 

Evaporator  trap  to  hot  well. 

V-58 

...  4" 

Globe 

Bolted 

Flanged 

150 

BiUc  iiump  discharge,  overbo.-ird. 

V-59 

Globe 

Bolted 

Flanged 

150 

To  fire  line. 

V-60 

.  ,  .  2" 

Globe 

Screw- 

Flanged 

150 

Host  connection,  fire  line. 

V-61 

Cast  iron,  brass 

tilted  

...  3" 

Globe 

Bolted 

Flanged 

50 

Hot  well  suction. 

V-62 

Cast  iron,  brass  fitted.... 

...  3" 

Globe 

Bolted 

Flanged 

50 

Feed  pump  suction  to  condoaer 

V  63 

Cast  iron,  brass 

fitted  

...  5" 

Globe 

Bolted 

Flanged 

SO 

Auxiliary  exhaust  to  condenser' 

V-64 

...  Va" 

Glolje 

Screw 

Screw 

SO 

Fresh  water  make-up. 

V-65 

Cast  iron,  brass 

...  4" 

Weighted  Check 

l!olted 

rianged 

50 

h.  kB.  pump  discharge,  overboard. 

\-66 

Cast  iron,  brass 

fitted  

...  6" 

Weighted  Check 

Bolted 

Flanged 

50 

Condenser  discharge,  overboard. 

V-67 

Cast  iron,  brasA 

4" 

Globe 

liolted 

Flanged 

100 

F.  &  B.  pump  disc,  to  condenser. 

V.68 

Cast  iron,  brass 

...  6" 

Angle 

Bolted 

Hanged 

50 

Bilge  injection. 

V-69 

...  8" 

Angle 

Bolted 

Flanged 

SO 

Main  injection. 

V-70 

.  .  .  2" 

Check 

Screw 

Screw 

SO 

Blow-off  to  evaporator. 

( Continued  on  next  page) 
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LIST  OF  VALVES  FOR  ONE  SHIP— Continued 


No. 

V-71 
V-72 
V-73 
V-74 
V-75 

V-76 
V-77 
V-78 
V-79 
V-80 

V-81 
V-82 
V-83 
V-84 
V-85 

V-86 
V.87 
V-88 
V-89 
V-90 

V-91 
V-92 
V-93 
V-94 
V-95 

V-96 
V-97 
V-98 
V-99 
V-lOO 

V-lOl 

V-102 
V-103 
V-104 
V-105 

V-106 
V-107 
V-108 
V-109 
V-110 

V-lll 
V.112 
V-IU 
V-114 
V-US 

V.116 
V-117 
V-118 
V-119 
V.120 

V.121 
V-122 
V-123 
V-124 
V-125 

V-126 
V-127 
V-128 
V.129 
V.130 
V-131 

V-UJ 
V-133 
V-134 
V.135 
V.136 
V-137 

V-138 
V-139 
V-140 
V-Ul 
V.U2 
V-143 


Material 

Composition  . . . 

Composition  .  . . 

Composition  . . . 

Composition  . . . 

Composition  .  . . 

Composition  .  . . 

Composition  . . . 

Composition  . . . 

Composition  . .  . 


Composition 

Composition 
Cast  iron,  br 
Cast  iron,  br 
Composition 


Composition 


Composition 
Composition 
Composition 

C<  mpoAition 
Composition 


Steel 


Composition 


Composition 


Steel   

Steel   

Composition 
Composition 


Composition 


Type 

Pres- 

dize 

Type 

Bonnet 

Ends 

sure 

Angle 

Screw 

Screw 

100 

1  y-2 

Angle 

Screw 

Screw 

100 

Angle 

Screw 

Flanged 

100 

1" 

Globe 

Screw 

Flanged 

100 

Globe 

50 

Ya 

Angle 

Screw 

Screw 

100 

Relief 

Screw 

Screw 

150 

Angle 

Screw 

Screw 

50 

Va** 

Angle 

Screw 

Screw 

100 

Va" 

Check 

100 

Check 

Screw 

Flanged 

50 

3" 

Cross 

Screw 

Flanged 

50 

o 

Cross 

Screw 

Flanged 

50 

Cross 

Screw 

Flanged 

50 

3" 

Angle 

50 

Globe 

Screw 

Screw 

250 

1 

Check 

Screw 

Screw 

100 

3" 

Angle 

Bolted 

Flanged 

50 

3" 

Angle 

Bolted 

Flanged 

50 

2" 

Globe 

50 

0" 
c 

Angle 

Bolted 

Flanged 

300 

2" 

Angle 

uoiiea 

Flanged 

300 

2" 

vjioue 

isoitea 

1  Flanged 

300 

2" 

Liiooe 

xjoitea 

flanged 

300 

Cross 

Bolted 

Flanged 

300 

c 

Cross 

Bolted 

Flanged 

300 

4" 

Globe 

Bolted 

Flanged 

50 

3" 

Globe 

Bolted 

Flanged 

SO 

1" 

Globe 

Screw 

Screw 

50 

Globe 

Screw 

Screw 

50 

1" 

Globe 

Screw 

Screw 

100 

1" 

Globe 

Screw 

Screw 

It* 

Ulooe 

Screw 

Screw 

250 

1%" 

Globe 

50 

1" 

Globe 

Screw 

Screw 

250 

1" 

Globe 

Screw 

Screw 

50 

1" 

Globe 

Screw 

Screw 

250 

Globe 

Screw 

Screw 

250 

Globe 

Screw 

Screw 

50 

Globe 

Screw 

Screw 

250 

1 

Globe 

Screw 

ocrew 

t  tAi* 

Angle 

Screw 

Screw 

250 

H" 

Globe 

Screw 

Screw 

250 

H" 

Angle 

Screw 

Screw 

250 

Globe 

Screw 

Screw 

250 

Globe 

Screw 

Screw 

50 

/a" 

(.lobe 

Screw 

Screw 

250 

Globe 

Screw 

Screw 

50 

2" 

Globe 

Screw 

Screw 

250 

Globe 

Screw 

Flanged 

50 

3" 

Globe 

Bolted 

Flanged 

300 

3" 

Globe 

Bolted 

Flanged 

oW 

1" 

Globe  ' 

Screw 

Screw 

250 

Globe 

Screw 

Screw 

250 

v/r 

Globe 

Screw 

Screw 

250 

2" 

Globe 

Screw 

Screw 

250 

Globe 

Screw 

Screw 

250 

Globe 

Screw 

Screw 

50 

IVa" 

Globe 

Screw 

Screw 

250 

1" 

Check 

Screw 

Screw 

50 

Globe 

Screw 

Screw 

250 

Angle 

Screw 

Screw 

250 

1" 

Globe 

Screw 

Screw 

250 

1" 

Reducing 

Screw 

Screw 

250 

r 

Globe 

Screw 

Screw 

50 

Globe 

Screw 

Screw 

250 

3" 

Throttle 

Bolted 

Flanged 

300 

3" 

Throttle 

Bolted 

Flanged 

300 

H" 

Qobe 

Screw 

Screw 

2S0 

Ya" 

Globe 

Screw 

Screw 

2S0 

Redudng 

Screw 

Screw 

250 

Globe 

Screw 

Screw 

250 

Globe 

Screw 

Screw 

250 

647 

Service 

Blow-oflf  to  evaporator. 
Sanitary  pump  discharge. 
Sanitary  pump  suction. 
Ash  connection. 
Vapor  line  to  condenser. 

Drain  to  evaporator  trap. 
Fire  line. 

Evaporator  pump  suction. 
Feed  stop  to  evaporator. 
Feed  check  to  evaporator. 

Bilge  manifold. 
Forwacd  bilge  suction. 
Forward  bilge  suction. 
Knginc  room  suction. 
After  bilge  suction. 

roiw^ra  steam  hcrt,  trap. 
Trap  check. 

No.  1  feed  pump  suction. 
No.  2  feed  pump  suction. 
Feed  suction  line  stop. 

No.  1  feed  pump  discharge. 
No.  2  feed  pump  discharge. 
Auxiliary  feed  line  stop. 
Main  feed  line  stop. 
Heater  bypass. 

Heater  bypass. 
Heater  exhaust. 
Heater  back  pressure. 
Heater  trap  drain. 
Fresh  water  pump  suction. 

Fresh  water  pump  discharge. 
Steam  hose  conu.,  star.  side. 
Insfiirtiior  hojc  connectiotti. 
No.  1  feed  pump  exhaust. 
No.  1  feed  pump  steam. 

No.  2  feed  pump  exhaust. 
No.  2  feed  pump  steam. 
Fresh  water  pump  steam. 
Fresh  water  pump  exhaust. 
Circulating  pump  steam. 

Circulating  pump  exhaust. 
Steam  to  evaporator. 
Steam  to  sea  strainer. 
Steam  to  sea  strainer. 
Steam  to  evaporator  pump. 

Steam  to  iiiMtaty  pttotp. 
Exhaust  Id  Miijlar7  pump. 
Steam  to  fire  and  bOfe  pum^ 
Exhaust  to  fire  and  tnlg^  pemP' 

Slur,  eiigifie  stop. 

J'uri  L-rligiric  Stop. 

Isltii  i  uQ^c  L^nji.,  poit  side. 

vVhislle  stop,  port  boiler. 

Whistle  stop,  stai.  boiler. 

Bleeder  stop  to  condenser. 
Steam  to  generator. 
Exhaust  to  generator. 
After  steam  heat.  trap. 
Trap  check. 
After  smothering  line. 

Steam  to  sea  strainer. 

Steam  heat.,  aft. 

Steam  heat.,  aft. 

VVater  service  to  main  engines. 

Engine  drain  to  air  pump  suet. 

Star,  main  engine. 

Port  main  engine. 

Steam  to  sea  strainer. 

To  steam  iieat,  gauge,  aft. 

Steam  heat,  forward. 

Steam  heat,  forward. 

lo  stc&m  beat,  gauge,  forward. 
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ARRANGEMENT  OF  STEAM  AND  EXHAUST  PIPING 


STEEL  SEA-GOTNG  TUG 

Fur  Arrangement  I  Man  See  Opposite  Page 


LIST  OF  PIPES  FOR  ONE  SHIP 


Pc. 

No.  Name 

39  6"  Pi  IT.  .280"  thk  

40  I'ipr,  .246"  tlilv.  . 

41  ZVi"  I'iiH.  514 

42  Z^'j"  V'\\)v.  .21)4"  tlik.  . 

43  2yj"  Pipe.  IX.  li'vy... 

44  I'/i"  Pipe.  c\.  li'vy... 

45  l/j"  Pipe.  ex.  li'vy.  .  .  . 

46  5^"  Pipe,  ex.  h'vy  

47  P.'i"  Pipe,  ex.  li'vy... 

48  1"  Pipe.  ex.  h'vy  

49  Pipe.  ex.  li'vy... 

50  2"  Pipe.  ex.  h'vy  

51  iVi"  I'ipe,  ex.  h'vy... 
5 J  Ui"  Pipe.  ex.  h'vy.  .. 

53  Yj**  Pipe,  ex.  h'vy.... 

54  IVs"  Pipe.  ex.  h'vy... 

55  Ul"  I>ipe,  ex.  h'vy... 

56  lyj"  Pipe.  IX.  h'vy.  .  . 

57  jr'  Pipe.  ex.  h'vy.  ..  . 

58  2"  Pipe.  ex.  h'vy  

59  Hi"  Pipf.  ex.  h'vy.  .  . 

60  Wj"  I'ipf.  fX.  h'vy.  .  . 

61  lyr  Pipe.  211  p..\v.(; 

62  2"  Pipe.  JIO  Il.W.d.. 

63  2"  Pii.e.  ex.  h'vy  

64  I'j"  Pipe,  ex,  h'v\  .  .  . 

65  -Ji"  Pil>e.  ex.  h'vy.... 

66  1"  Pipe.  ex.  h'vy  

67  14"  Pipe.  s»  n.\v.<;. . 

68  3"  Pipe,  .st'd  

69  y^"  Vivv  st'd  

70  Wj"  Pipe,  st'd  

71  M"  I>iiK.'.  sl'fl  

72  l':."  Pipe,  st'd  

73  l'..i"  Pipe,  st'd  

74  1'/'  J'ipe.  st'd  

75  r/'  Pipe,  st'd  

76  2"    I'ipc.  hlW  

77  J"  I'ii.e.  sfd  

78  2"  Pipr.   

79  J«.."  Pii.c.  >tM  

SO    2"   J'ij.e.  st'd  

81  3'j"  I=ii.e.  SU  Il.W.r, 

82  3'.."  Pipe.  514  IJ.W.C 

83  J'.."   I'ipr.  st'd  

HA  r  I'ipi-.  214  ii.\v.<;. . 

85    5"   Pipe.  <i'<\  

8(>    1"   Pipe,  .-^t'd  


Material 

Steel. 
St.tl. 

(  nppiT. 

St.-.l. 
Ml'k  I. 
Ml'k  I. 
Hl'k  1. 

lll'k  1. 

ni'k  1. 
lll'k  1. 

lH'k  T. 
IM'k  T. 

in'k  I. 
rd'k  T. 

Hl'k  I. 

ni'k  I. 

T. 

I'd'k  r. 
r.rk  I. 
nri- 1. 

Hl'k  I. 

nvk  1. 

fi'Ppt'r. 
C.M'pir. 

ni'i.  1. 
i;rk  I. 
iirk  I. 

Hl'k  I. 

*  upIHT. 

ni'k  1. 
nrk  T. 

IM'k  1. 

i:rK  I. 
I'.i'K  r. 
I'.i'k 

IM'k 

IM'k 
l!l*k 

r.n. 

C.pi.r. 
<  i'l-l'i  I  . 

r.i'k  I. 

(  npj.,  r. 
\Vi..'t  I. 

ni'L  I. 


Remarks 

Main  ^team. 

Main  fleam. 

Main  escape. 

Auxiliary  steam. 

.\iix.  steam  to  tire  pump. 

Aiix.  steam  to  feed  pump. 

Aiix.  strain  tn  sanitary 
jiumi.. 

Aux.     ste.'im     tn  hdiler 

eiic.  innuj'. 
Aux.    stiam   t<i  eirculat- 

invr  pump. 
.\ux.  steam  to  air  pump. 
Aux.  steam  to  syphon. 
.\ux.  steam  to  injector. 
Aux.  steam  to  windlass. 

Aux.  steam  to  steeriuR 
enninr. 

Aux.  steam  tn  reversing 

enuinr. 

Aux.  >t.Mm  tn  Kypsy. 
.\ux.  stiatn  to  dynamo. 
.\ux.  steam  to  hy-i'a**s. 
.\ux.  steam  tn  sea-hoxes. 
\r.x.  st<  am  line. 
Aux.  steam  line. 
Arx.  steam  fuiward. 
Steam  t«)  \\lii-.tK-. 
."^tram  to  \\hi«.tle. 
Steam  t')  v\hi».lle. 
Steam  tti  jet. 
Steam  t"  lam]i  rnom. 
Steam  ti)  lieatin>!  system. 
Main  exhaust. 


tire 


ft  DUl 

from  san. 
from  circ. 
from  Imiler 
feed 


Aux.  e\h. 

pump. 
Aux.  cxh. 

pump. 
Aux.  exli. 

pump. 
Aux.  fxh. 

cire.  ]iumi>. 
Aux.     exh.  fr<ii 

pump. 

Aux.  (\h.  tH»m  air  |.;unp. 

Aux.  (.vh.  from  dynamo. 

Aux.  r\h.  frnm  r<  v.  riiK. 

Anx.  exh.  from  steer. 
euK. 

Au\.  evil,  from  Kypsy.  " 
Aux.  txh.  frnm  windlass. 
An\.   e\li.  line. 
.\ux.    t'xh.  line. 
Au\.   ixli.  line. 
.\iix.  exh.  t.i  coniK-nsi  r. 
Au\.  tn  cniidcn.s«T. 

Aiix.  t\!i.  to  atmnsi»lierc. 
.\iix.     trxli.     tn  atmns- 

Cyliiidcr  drain  tu  con- 
drnsi  r. 


Pc. 
No. 

ri4 

F-15 
K16 
F17 
l-is 

I- P' 
I-JO 

rji 

I-. 


LIST  OF  VALVES  FOR  ONE  SfflP 


Renuni 

Main  steam  stoi 
Aux.  steam  sto]* 
Whistle  »top. 
Safety  valve. 
Aux.   steam  for 
Aux.  steam  to  t 
Aux.   steam  to 
Aux.  steam  to 
Aux.  steam  toi 
Aux.  steam  to 
Aux.   steam  to 
Aux.  steam  to  i 
Aux.  steam  to  c 
Aux.  itte.im  to  t 

pump. 
Aux.  steam  to  1 
Aux.  5tcani  to  f 
Aux.  steam  to  i 
Aux.  steam  to 
Aux.  steam  to  • 
Aux.  steam  to  i 
Aux.  steam  to  j 
Aux.  steam  to  U 
steam  to 


I  (  . 

No. 

IN  Bine 

maieriaE 

\'45 

^.3     ri K  a  anK  

1 .  l\.  1>.  XI  . 

V46 

I.B.lt.M. 

V47 

Com  p. 

\'48 

.  I     I'l  g  ci  ang  

i.U.U.M. 

V40 

I'^i"  Scr'd  anK  

Comp. 

V50 

2jr  Fl'g'd  Riobe  

I.D.B.M. 

V5l 

Comp. 

V5:; 

Comp. 

\'5.i 

I'j"  Scr'd  Rlobe  

Comp. 

\'54 

Comp. 

\' 5 

Comp. 

\'56 

Comp. 

\'57 

1  '4"  Ser'«l  an>f  

Ciinip. 

\'5S 

Ser'd  Rlohe  

Comp. 

V59 

I'l"  Ser'il  antt  

Comp. 

\'(yO 

Comp. 

vm 

('omp. 

V62 

Scr'd  Rlohe  

Comp. 

V6^ 

Ciinip. 

V64 

llr'j"  Scr'd  rIoIkt  

Comp. 

V65 

IJi"  Scr'd  Globe  , 

Comp. 

\Vi6 

•^4"    Scr'd  Rlohe 

Ctjmp. 

V67 

1"    Scr'il  Rlohe  

Comp. 

^Y.8 

I'  j"  Scr'ii  Rlohe  

Comp. 

V<»0 

2',"  Fl'R'd  Rlohe  

I.ll.H.M. 

V70 

2"   Fl'R'd  Rlohe  

Ci.»ntp. 

V71 

Fl'R'd  red  

I.U.K.M. 

\'72 

Fl'R'd  re.l  

Comi». 

\'73 

y    FI'r'jI  Rluhe  

l.B.n.M. 

V74 

i^r    Fl'R'd  auR  

I.Ii.H.M. 

\'75 

3'.."  FI'rM  crnss  

i.n.n.M. 

\76 

i.r..ii.M. 

\"77 

('••mp. 

V78 

P^"  Scr'»l  anR  

Comp. 

V79 

1!.."  .Scr'd  anR  

Comp. 

\'8() 

.Scr'd  Rlohe  

Ciimji. 

V81 

Comp. 

V82 

Comp. 

V83 

2"    Scr'd  Rlohe  

Comi». 

VX4 

Comp. 

Comp. 

Comp. 

\  K7 

1"   Scr'fl  Rlobc  

Comp. 

Vss 

Comp. 

V,'<Q 

Comp. 

V'K) 

J'j"  Fl'R'd  hack  rres*. 

Mi.n.M. 

Comp. 

to 


Aux. 
Aux. 


-\ux. 

tem. 
Aux.  .«team 
Aux.  steam. 
Aux.  steam. 
Aux.  steam. 
Aux.  steam. 
Aiox.  exh.  to  ati 
exh.  to  cc 
exh.  to  hi 
Aux.  exh.  froml 
Aux.     exh.  fr 

pi!xnp. 
Aux.  exh.  from  ; 
Aux.     exh.  frc 

I>ump. 
Aux.     exh.  fn 

pump. 
Aux.    exh.  frd 

cire.  ]iump. 
Aux.   exh.  from 
Aux.    exh.  froi 

enif. 
Aux.  exh.  fron 
Aux.  exh.  from 
Aux.  exh.  fn»m 
Cylin'ier  draini. 
Aux.  &tcam  to  1 
-\ux.  steam  to  1 
Aux.  exh.  to  ca 
Aux.  steam  to  1 
tem. 


LIST  OF  FITTINGS  FOR  ONE  SHIP 


Name 

5"x3 ' ,  "x4 '  .1  "x  J  J "x  1 "    Manifold. . 

<'J4''x4!.:"x4!.j''  V   

2"x2''x2"  Y  

2':."  Tee,  ly."  tap  

J'..''\23i''x2jrx2''  Cross.  1"  and  «i 


Material  Ra 

C.S.  Steam 


C.S. 
C.I. 
C.S. 
C.S. 


C.S. 


tap. 

2K'"  Elbow   

j;S''x2"xlJ,j''  Tee.  IJ',"  tap   ^3.5^ 

2^."x.V'x2!:.''  Tec   

y\y's,V;",  3"  V  (Hitlet  


C.S, 
C.S. 


Main  *\ 
Whistle 
Aux.  stt 
Aux.  sit 

Aux.  «n 
Aux.  fti 
Fire  pm 
Aux.  tx 
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ARRANGEMENT  OF  WATER  PIPING 


STEEL  SEA-GOING  TUG 

For  Arrangement  Plan  See  Opposite  Page 


LIST  OF  PIPES  FOR  ONE  SHIP 


c.  No.  Name 

Mafl 

Service 

1 

8"  ripe,  Xo.  11  n.w.c;  

i  oppcr. 

Girc.  pump  seA  sue* 
tion. 

6"  PiiK.',  Xo.  12  B.W.C.  

*  "Pper. 

Circ.     pump  disch. 

overboard. 

3 

6"  ripe.  Xo.  12  B.W.d. . . . 

'.pper. 

X  ire   pump  buhiwii^^ 

sea. 

I'ire  pump  suction-— 

4 

4"  Pipe.  No.  14  B.W.G  

1 

I  tipi.t  r. 

lulpe. 

5 

5"  Pipe,  No.  12  B.W.G  

((ippri. 

P"ire  piintp  suction~~" 
drek. 

6 

'  i.  ir<»n. 

Fire  pump  suction- - 

condenser. 

4"  Pipe,  X'o.  14  B.W.G  

.  (V.piir. 

Fire  immp  suction  - 

hdjze  manifold. 

8 

Oi-  '*    T>!f.M    Qt •■  fi/1-i I'll 

<  i.  ir«in. 

I-'ire  pump  suction  - 

tank  manitiild. 

9 

( '■.  irim. 

I'ire  ptjmp  suction — 

B.  R.  l.ilne. 

10 

5"  Pipe,  Xo.  12  B.W.G  

( "ojipfr. 

Fire    pump    disch. — 

o\erl>oard. 

11 

4"  Pipe.  No.  11  B.W.G  

r 

*■  o]ipor. 

I'iic    pump   disch. — 

condi'iiser. 

i: 

2><''  Pipe,  No.  9  B.W.G... 

V  oi^pcr. 

X  III-       |IUIII)I  UI?*VIl. 

holler. 

13 

2'/^"  Pipe  Standanl  

Ta'iro     ftiimn     rlic/'li  -  - 

1    III          }IUI1I|I  1113^11. 

filter  IjC'X. 

14 

2^'"  Pipe  .Standanl  

*  1.  ir«i:i. 

Fire    pumj)    disrli. — 

fire  lines. 

J  ^ 

2'.'^"  Pipe  Stamlard  

c;.  iron. 

Fire    i)ump    dis*.  li.  - 

ash  eject. 

16 

2!/"  Pipe.  Xo.  14  B.W.G.  . . 

Copper. 

S:ini.  pimip  sea  su'.;- 
tinn. 

17 

IJ^"  Pipe  Standard  

I^ra^is. 

Sani.  pump  di«icharm-. 

IS 

2 '4"  Pipe  Standard  

G.  iron. 

Forward  lank  line. 

19 

(I  iron. 

After  tank  line. 

20 

Syphon  suction. 

21 

2"  Pipo.  Xo.  14  B.W.G  

Copper. 

Syjihon  discharge. 

22 

2'I-"  i'ipe  Standard  

(r.  iron. 

Fecfl    pump    suet.  - 

tank  manifold. 

23 

2'j"  Pipe  Standard  

(!.  iron. 

Feetl    pump    suet. — 

liltcr  box. 

24 

2*'^"  Pipe.  Xo.  9  B.W.G,  

G()p])er. 

Fied    pump   disci:.-  - 

main  feed  line. 

25 

2"  Pipe,  Xo.  10  B.W.G  

Copper. 

Injector   disch.  au.v. 

feed  line. 

26 

Ifj"  Pipe  Standard  

G.  iron. 

Injector  di.«!ch. — deek. 

27 

Copper. 

Air   pump   suction  - 
condenser. 

28 

.  Copper. 

Air    pump    discli.  - 
overboard. 

29 

4"  Pipe.  Xo.  14  B.W.G  

Coi>pcr. 

Air    pump    disch. — 
fdtrr  box. 

30 

1^2'*  Pipo,  Xo.  11  B.W.G.  .. 

.  Coi>per. 

B.  ('.  pump  suction 
-  boiler. 

31 

.  Copper. 

B.  C.  pump  (lischarRC. 

2"  Pipe.  Xo.  10  B.W.C;  

.  Copper. 

Fred  pump  di^charRi- 
boiler. 

33 

2"  Pij.c.  Xo.  10  B.W.(i  

.  Copper. 

Injector    discharge  - 
boiler. 

34 

Hi"  Pipe,  Xo.  n  B.W.G.  . . 

Copper. 

Boiler  blows. 

35 

114"  Pipe.  Xo.  12  B.W.G.  .  . 

.    (  o[.pcr. 

Water    (nhiiiir  -ci;- 
ncetioi:s. 

36 

Pipe  Standard  

( i.  iron. 

Heater    tlrain  -tildr 

ImiX. 

1"  Pipe  Standard  

25^"  Pipe  Standard  

( 1.  inm. 

.\sli  \\^•t'inl.^ 

38 

t  i.  irnii. 

Fire     pinnp     .>nct.  - 

i'.mM  h..ld. 
B.    »  ii l  ulatiiiv;  iMimp 

86 

LIST  OF  VALVES  FOR  ONE  SHIP 

Pc.No.         Name  Mafl  Service 

V-l    8"  FlK'd  angle   I.B.I'..M.  Cue   \\uv.\<   s.  a  *^v.c- 

(ion. 

V-2    6"  Fljf'd  an^le   I.M.  I5..M.  I'ire  piiPip  sm- t.  sea. 

V-3    4"  FIrM  aiiKk-   I.II.n.M.  I'irt     pump     .-m-t.  - 

V-4    3"  Scr'd  auKlc   l.!'-  M..M.  I-ir.     piimi.  suci. 


V-5    5"  FIrM  angle   T.I'.  li.M    l  ire  pump 

V-6    4"  FIrM  pate   I.IMVM.  I'ire  pniiiji 

cond. 


.liM-h.— 
.li^.l;.-- 


LIST  OF  VALVES  FOR  ONE  SHIP^ontu 
Pr.No.         Name  Mati  Ser 

V-7    J'/i"  Scr'd  angle   Comp.      Fire  pun 

F.  lines. 

V-8    254*  Flg'd  angle   I.B.B.M.  Fire  pun 

boiler. 

  I.B.B.M.  Fire  yyn 

asj  ejcc 

  I.B.B.M.  Fire  pan 

filter. 

V-11    4"  FIbM  Bate   I.B.B.M.  Fire  pun 

V-12    254"  FlsM  angle   I.B.B.M.  Sani.  pui 

tion. 

V-13  Scr'd  angle   Comp.       Sani.  pun 

V-l 4    2"  Scr'd  globe   Comp^       Inj.  « 


V-9  2;r  FlgM  angle... 
V-10    2^^"  Scr'd  globe... 


y-lS  2';"  .Scr'd  angle... 

\'-16  2'j"  Scr'd  angle  

V-17  2"  Flg'd  globe  

V-l  8  : 


manifoli 
r.B.P.M.  Feed  trtw 
r.B.B.M.  Feed  pur 
filter. 

(Tom  p. 


"   Flg'd   globe   Comp. 

V-10  2"  Flg'd  angle   Comp. 

V-^0  2"  Flg'd  angle   Comp. 

V-21  2"  FU'd  angle   Comp. 

V.22  lyr  Flg'd  globe   Comp. 

V-23  2-      I-lg'd  .mgle   Comp. 

V-:4  2"  Flg'd  angle   Comp. 

V-25  2"  Flg'd  angle   Comp. 

V-26  I'l"  Flg'd  angle   Comp. 

V-27  21."  Flg'd  cross   Comp. 

V-2R  2yj"  FlgM  angle   Comp. 

V-29  5"  Flg'd  angle  

V-30  4"  Fl«'d  angle  


V-31    1 'j"  Flg'd  cock   Comp. 

\' ;j    r."  Flg'd  cock   Comp. 

V  3.1    IJj"  Flg'd  globe   Comp. 


Inj.  disc 
feed. 
Feed  pun 
Inj.  diicl 
Inj.  diicl 
Inj.  dis4 
feed 
Feed  pui 
by-pa  ML 
Feed  pui 
main  fe 
Fred  pui 
boiler. 
Feed  pm 
boiler. 
Injector 

deck. 
Feed  pur 

by-pass- 
Feed  pin 
by-pass. 
I.B.B.M.  Air  pum 
overboar 
I.B.B.M.  Air  pum 
filter. 


Boiler  bk 
Boiler  bli 
B.  C.  p« 
boiler. 
Water  co 
Water  col 
Heater  dr 
Heater  d 
Sypfaon  d 
Ash  wetti 


V-34    1?^"  Flg'd  angle   Comp. 

V-35    Xo.  7  Prismatic  

V-36    yi"  Scr'd  globe   Ct)mp, 

V'-37    -^i"  Scr'd  globe   Comp. 

V-38    2"  Scr'd  cock   Comp. 

1"  Scr'd  angle   Comp. 

\  -40    2^"  Scr'd  globe   l.n.B.M.  After  pea 

\  -41  Scr'd  globe   Comp.        Inj.  disc 

room. 

\-  4J    2'i"  Scr'd  angle   l-R.B.M.  For'd  pe: 

\M    2"  Flg'd  globe   Comp.       B.C.  pun 

\  A\    b"   Flg'.J  gate   I.B.B.M.  Circ.  pui 

overboar 

  I.B.B.M.  Fire  pm 

ash  ejec 

LIST  OF  FITTINGS  FOR  ONE  SHIP 


V-S")    2'-j   .^cr'd  throt. 


Pc.  No.  Name 

F-l    (-.".x6"x5"  Tee-4  ' 


Mat*l 


Sei 


1-2  5^x2J'^''x5''x2V^''  Cross  ^^out  C.  iron. 
F-3    2'i"xJ'*x2"  Y    r.  iron. 


C.  iron.     Fire  pum: 


F-4  2''x2''x2"  Tec  ... 
F-5    li:''->cU^''xl54''  Y 

2"  Klbow    C.  steel, 

2^i''x23'a"x2''x2»'3''x2;<i''  Box 

-Man   C.  iron. 

2Ii''x2I><''x3''    Box    Man,  4 

'>«ts   C.  iron. 

l"-9    5"  Hose  connection   Comp. 

I'MO    2;^"  Hose  connection   Comp, 

F-Il    Wz"  Hose  connection 
iv:."  Rlow-off  ell.  ... 


F-7 


F- 


Fire  pum 
Main  and 
C.  steel.    Boiler  bli 
C.  iron.     Boiler  bli 
Main  and 

Tank  mai 


F-IJ 


F-13  U^"xl!<i''xJ 

654 


Comp. 
C.  iron. 


Tec   C.  iron. 


Bilffe  mai 
Fire  pom] 
Fire  pamj 
Injector  c 
Boiler  bh 
B.C.  pumi 
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ARRANGEMENT  OF  STEAM  AND  EXHAUST  PIPING 


STEEL  HARBOR  TUG 
For  Arrangement  Plan  See  Opposite  Page 


LIST  OF  PIPES  FOR  ONE  SHIP 

Remarks 


LIST  OF  VALVES  FOR  ONE  SHIP— (Conlin 


Pc^o.  INuiiie 

Material 

50 

6"  Pip-.'.  .28(r  thk  

Steel 

51 

5"  Vipc.  No.  12  B.VV.G.. 

('(ippor 

52 

5"  Pipe.  stM  

.      P.l'k  I. 

2"    Pipe.  stM  

IM'k  1. 

5^ 

2"  Pipe,  No.   11  i;.W.(i.. 

Copper 

55 

Pi"  Pir«e.  StM  

lU'k  I. 

56 

I?rk  I. 

57 

Ui"  Pipe.  StM  

IJl'k  I. 

58 

•U"  l  ie-.  -^IM  

lU'k  I. 

59 

I'/S"  Pipf.  -iM  

nrk  I. 

60 

1"  Pipe,  slM  

lU'k  I. 

61 

I'll"  I'ipc,  slM  

Hi'k  I. 

62 

■Ji"  l»ipe.  SlM  

p.rk  I. 

63 

Wy  Pil»e.  SlM  

Bl'k  1. 

65 

•U"  I'ipe.  SlM  

Bl'k  1. 

66 
67 
68 
69 
70 
71 
72 

7,1 
74 
75 
76 
77 

78 

79 
HO 
81 

K2 

83 
8-1 

85 
86 


3"  I'ipe.  .JK)"  lliU  

2\V'  Pipe.  .203"  thk.. 

2"  PiiK.-,  SlM  

1  '/s"  Pi|>e.  StM  

I'/i"    I'ipe,  SlM  

2"  Pii>e.  SlM  

I  Vi"  I*ipe,  StM  

I        l'i|>e,  slM  

I"  Pipe.  SlM  

1  J'j"  Pipe.  SlM  

1  '4*  ripe.  StM  

'A"    Pipe.  StM  

li"  Pipe.  SlM  

P4"  Pil'e.  StM  

I"  l*ip«-.  SlM  

2"  Pipe.  StM  

V2"  ripe.  SlM  

Vj"  Pipe,  slM  

IM"  Pipe,  StM  

12"  Pipe.  No.  9  B.W.G.. 
3"  Pipe.  No.  14  B.VV.G, 


87 

Pipe. 

StM  

88 

ivr 

Pipe. 

89 

Pipe. 

90 

Pipe. 

StM  

91 

Pipe. 

StM  

92 

w 

Pipe. 

StM  

93 

Pipe. 

StM  

94 

Pipe. 

95 

ivr 

Pipe. 

.StM  

96 

Pipe. 

StM  

97 

98 

99 

100 

101 
102 
103 
104 


Pipe.  StM  

2"  Pipe,  StM. .  . 
1"  Pipe.  StM... 
IJ^"  Pipe.  StM. 


IV^"  Pii.e.  511  B.W.G. 
2"  Pipe,  til  B.W.G.  .. 

2"   Vwv.  MM  

2"  Pipe  


Steel 
Steel 
Bl'k  I. 
Bl'k  I. 
Itl'k  I. 
Bl  k  I. 
Bl'k  I. 

Bl'k  I. 
Bl  k  I. 
BPk  T. 
BPk  I. 
Bl'k  I. 

BPk  I. 

BPk  I. 

BPk  I. 

Bl'k  I. 

Bl'k  I. 

Bl'k  I. 
Bl'k  I. 

( 'opi»er 
f  opper 

Bl'k  T. 

BPk  I. 

Blk  1. 

Bl'k  T. 

PI'k  I. 

i:rk  I. 

BPk  I. 
BPk  I. 

];rk  I. 

Bl'k  T 
Bl'k  I. 
P.l'k  T. 
Bl'k  I. 
Bl'k  T. 

CoiMuT 

Bl'k  T. 

nri;  I. 


Main  steam 
Main  escape 
Main  escape 
Suain   to  whittle 
.^teain  to  whistle 
Steam     tu    jet  and 

fuel  oil  .sy.stcm,  etc. 
Steam  to  jet 
Steam     to  hunker. 

stenminx  out 
Steam    to    fuel  oil 

blower 

Steam  to  fuel  oil 
system  and  lamp 
room 

Steam     to     fuel  oil 

luatt-r  coils 
Steam    to     fuel  oil 

pumps,  etc. 
Steam  to  lamp  room 
Fuel  oil  tank  heater 

Steam  to  heatiuR  sys- 
tem 

Aux.  steam  lines 
Aux.  steam  lines 
Aux.   steam  lii.es 
Aux.  steam  lines 
Cylinder  drain 
Steam  to  lire  punip 
Steam     to  steering 
engine 

Steam  to  syphon 
Steam  to  <lynanv) 
Steam  to  by-pass 
Steam  to  circ.  pump 
Steam   to  ."^anitary 
pump 

Steam  to  Iwiler  circ. 
pump 

Steam  to  fee<i  pump 
Steam  to  air  pump 
Steam  to  injector 
Steam  to  revers.  en- 
izine 

Steam  to  sea  boxes 

Steam  to  after  RVpsy 
capstan 

Main  exhaust 

.Aux.  exh.  to  con- 
denser an<l  heater 

Atix.  exh.  to  atmos- 
phere 

Aux.  exh.  from  fire 
pump 

.\nx.  exh.  from  feed 
pump 

.\ux.  fxh.  from  sani. 
pump 

-\iix.  e\h.  from  boiler 
circ.  pump 

Aux.  exh.  from  circ. 
pump 

Aux.  exh.  from  air 
pump 

.\ux.  exh.  from  re- 
Mrs,  enu. 

Nux.  r.xh.  from  dy- 
namo 

Aux.   exh.  from  steer. 

Aux.  ex'i.  from  after 

Kypsy  cai>staii 
Aux.   exh.  from  fnrM. 

Ryps\  and  fuel  oil 
.\ux.  exh.  from  heater 

coils  to  filter  box 
Aux.  e\h.   fnun  fuel 

oil  piunris,  etc. 
.Surface  blow 
Bottom  blow 
Boiler  blows 
.^teani  to  syi-bon 


Pc.  No 

\-50  1 


Name 


Material 


Ren 


LIST  OF  VALVES  FOR  ONE  SHIP 


Pc.No 

V-40 
V-41 
V-42 
V.43 

V-45 
V-46 

V-48 


Name 

Annie    v:ilv.-.  H'«-'d. 

*  Twin  valve.  fl'R'd. 
Anf^le  valve.  fl'R'd... 
Angle  v;dve.  fl'sM  .  . , 
Globe  valve,  scr'd... 

(jlobe  valve,  scr'd. 
An^lc  valve,  scr'd... 
Ansrle  valve,  scr'd... 
Globe  valve,  scr'd . . . 
Globe  valve,  scr'd. 


Material 

I.B.P..M. 
T.B.B.M. 
l.B.B.M. 

Comp. 

Comp. 

Tomp. 

Comp. 

Tom  p. 

(>>inp. 

I'omii. 


Remarks 

Mail)  steam  «Jtop 
Safety  valve 
.\ux.  <t.  «:top 
Whistle  stop 
Aux.  St. — fire  pump 
Anx.  St. — lamp  room 
Aux.  «;t. — jet 
Aux.  St. — dynamo 
Aux.  !5t. — dynamo 
Aux.   St.  -  boiler  circ. 
pump 


V-54 
V-55 
V-56 
V-57 
V-5S 


\-63 
V-64 

V-65 


\-68 
V-70 


V-71 
V-72 


V-75 


P'i"  Globe  valve,  scr'd... 
Hi"  Globe  valve,  scr'd.. 
1  ^  Globe  valve,  scr'd. . . 
]  (iIiiIm*  valve,  .<»er'd... 
34"  Globe  valve,  scr'd... 
H"  Reduc.  valve.  scrM.. 
2"  Globe  valve,  scr'd.... 
1^1"  Ansle  valve,  scr'd.. 
Vi"  Reauc.  valve,  scrM. 
P^"  Globe  valve,  scr'd.. 

I  ''a"  Globe  valve,  scr'd. . 

II  j"  Globe  valve,  scr'd.. 

I'-i"  Glolie  valve,  scr'd.. 
An  pie  valve,  scr'd.. 


Comp.      Aux.  *t — m 

"       .  St.-— f( 


Comp. 
Comp. 
Comp. 
Comp. 
Comp. 
Comp. 
Comp. 
Comp. 
Comp. 
Comp. 
Comp. 

Comp. 

Comp. 


V-85 


\'-88 
V-80 


V  92 


\--Q3 
\'-94 


l"  Angle  valve,  scr'd   Comp. 

^4  "  Globe  valve,  scr'd ....  Comp. 

I'i"  Globe  valve,  scr'd   Comp. 

2"  Angle  valve,  scr'd   Comp. 

21'^  Cdobe  valve.  scrM   l.B.B.M. 

3"  Angle  valve,  fl'g'd   I  B  R.M. 

3'/^"  Angle  valve.  fl'gM....  T.B.IVM. 

ZVj"  Globe  valve,  scr'd   I  B.H.M. 

54"  Globe  valve,  scr'd....  Comn. 

'^i"  (Uobe  valve,  scr'd....  Comp. 

ii"  (ilobe  valve,  scr'd....  Comp. 

IVC*  Globe  valve,  scr'd   Comp. 

1  '4"  Globe  valve,  scr'd   Comp. 

IJ'i"  Globe  valve,  scr'd   Ccmp. 

IVi"  Globe  valve,  scr'd   Comp. 

ITi"  Globe  valve,  scr'd   Comp. 

2"  Globe  valve,  scr'd   Comp. 

2"  Globe  valve,  scr'd   Comp. 

Globe  valve,  scr'd   Comp. 

l"  Angle  valve,  scr'd   Comp. 

Hi"  Globe  valve,  scr'd   Comp. 

1"  Globe  valve,  scr'd   Comp. 

1 'i"  rhrono.  valve,  scr'd...  Comp. 

^2"  Globe  valve,  .wr'd   Comp. 

1"  Glebe  vilve.  scr'<l   C  .mp 

V'j"  fllobe  valve,  scr'd....  Comp. 

2"  llor.  check  valve,  fl'g'd..  Comp. 

11/'  .\ngle  valv  v  fl'gM   Comp. 

2"  Angle  valve,  fl'g'd   Comp. 


Aux.  St. — fo 
Aux.  St. — do 
Aux.  St. — aix 
Aux.  St. — 2iei 
Aux.  St. — ba 
Aux.  St — iqj' 
Aux.  St. — sei 
Aux.  St. — djn 
Aux.  St.— cir 
Aux.  St — ^by- 
Aux.  St.— -cs] 
windlass  fo 
Aux.    St. — g3 

Stan  aft. 
Aux.  St. — fm 
trm  —  steal 

Aux.  St. — tu( 

tem  steam  1 
Aux.  St. — fu( 
tcm — blower 
Aux.  St. — fui 

tem  pumps 
Steam  to 

syphon 
Aux.  exh. — a 

phere 
Aux.  exh. — < 
Aux.  exh.— Ii 
Aux.  exh. — I 
Aux.   exh. — ! 

pump 
Aux.   exh, — I 

cnjf. 
.■\ux.  exh. — h 

pump 
Aux.  exh. — a 

pump 
Aux.   exii. — a 
Aux.  exh. — { 

pump 
Aux.    exh. — i 

enff. 
Aux.  exh. — <! 
Aux.  exh. — c 

windlass  foi 
Aux.    exh. — i 

capstan  aft 
Aux.  exh.— 

■ystetn  muni 
Aux.  exh.— 

system  heal 
Aux.  exh.— 

system  bios 
Cylinder  dni 
Aux.  St. — f« 
Aux.  Steam 

blows 

Cvlinder  Di 
Aux,  Steara. 
Over>board  t 

blows 
Stirface  Uoi 
Bottom  blov 


LIST  OF  FITTINGS  FOR  ONE  SfflP 
Pc.No.        Name  Material 

F-l    7.)r.x6Mi''x6«''x3''x2''   bilge  C.S. 


F-2 
l'-3 
F-4 
F-5 

F-6 
F-7 
F-!2 

F-10 


manifold 

5"  Kll-JK"  side  outlet   CI 

2"\2'*x2''    Y   CT 

2"  Blow  otT  ell   c  f 

r\2^/,''x3''x2'*    cross  1^6" 

tap    r 

3''x2''x2''   Tee   r*<;' 

3''x2'  ,"x3ir   Tec   r'l  ' 

3"x3''x2'<:.''x2.'/2''   Cross  '  ' 

tap    (M 

2'.;"xJ"\I and  1"  Tap — 

'  '•"  >ide  outlet   S 

2"  Hose  connection   Comp 


Remari 

Main  and 

line 
Main  escape 
Boiler  blow 
Boiler  blow 

Aux.  St  .lim 
Aux.  St  .lifH 
Aux.  exh.  Ill 

Aux.  exh-  lii 

Aux.  St.  lin 
St.    to  wrr 
i>hon 


LIST  OF  AUXILIARIES 

."Sanitary  iiumi)--hor.  duplex,  4''.''x3.l4'*x4'* 

Circulating  nump,  6"  engine,  6''x6''. 

Boiler  circulating  pump.  hor.  duplex.  41 -i^^-j ty- 

Feed  water  heater.  14"— Cir. 

Injector  13^4". 

Steering  engine,  size  12''x36''. 

Dynamo. 
Dynamo  engine. 

Fire  pump — hor.  duplex.  12'x8?^''xl2*'. 

Feed  pump — hor.  duplex.  7'/i"x5''xlO*' 

Air  pump — vert,  .sinplcx.  7^''xl4«4-x8** 

Oil  pump—hor.  duplex.  4^''3''x4*.    Upner  nitm«« 

<^>jl  P;';"r>-hor.  duplex.  4'/.-x3-x4''.    Lower  pump. 
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ARRANGEMENT  OF  WATER  PIPING 


STEEL  HARBOR  TUG 
For  Arrangement  Plan  See  Opposite  Page 


LIST  OF  PIPES  FOR  ONE  SHIP 

Pc. 

No.  Name        Material  Service 

1  8"  Pipe,  #11  B.W.G...  Copper  Circulating  pump — suction. 

2  6"  Pipe,  512  B.W.G...  Copper  Circulating  puiuj) — discharge. 

3  6"  Pipe,  $12  B.W.G...  Copper  I*"irc  pump  sucii«)n — sea. 

4  3"  Pipe,  st'd   G.I.  Fire  nump  suction — bilge  mani- 

fold. 

5  2yj'*  Pipe,  st'd   (I.I.      Fire  pump  suction-  -tank. 

6  3"  Pipe,  st'd   G.I.      Fire     pump     suction — engine 

room  bilge. 

7  2]/^"  Pipe,  st'd   G.I.      Fire  pump  suction  --boiler  room 

bilge. 

8  21'j''  Pipe,  st'd   G.I.      Fire    pump    suction — forward 

hold. 

9  4J4"  Pipe,  st'd   G.I.      Fire     pump  discharge — over- 

board. 

10  Ayi"  Pipe,  st'd   G.I.      Fire  pump  discharge— fire  lines. 

11  31^"  Pipe,  st'd   (i.I.      Fire  pump  discharge — fire  lines. 

12  2*  Pipe,  st'd   (J.l.      Syphon  suction. 

13  2"  Pipe,  515  B.W.G.. .     Copper   Syphon  discharge. 

14  254*  Pipe,  J15  B.W.G.     Copper   Sanitary  pump  suction. 

15  IJ'j"  Pip;,  st'd   Brass     Sanitary  juimp  discharge. 

16  214"  Pipe,  st'd   G.I.      lM)rward  tank  line. 

17  2^4"  Pipe,  st'd   (i.I.      After  tank  line. 

18  2y2**  Pipe,  st'd   (I.I.      Feed  jiump  suction — tank  mani- 

fold. 

19  254*  Pipe,  st'd   G.I.      Feed  pump  suction — filter  box. 

20  2'/^"  Pipe,  sit'd   G.I.      Feed  pump  suction. 

21  2"  Pipe,  st'd   G.I.      Injector    suction — tank  mani- 

fold. 

22  2"  Pipe.  511  B.W.G...     Copper   Injector  discharge — auxiliary 

ft- id. 

23  Ijj"  Pipe,  st'd   G.I.      Injector  discharge — deck. 

24  ^4"  Pope,  st'd   (-'».I.      Injector      discharge  —  engine 

room. 

25  25'^"  Pipe,  JIG  B.W.fJ.    Copper   Feed  pump  discharge — heater. 

26  2^"  Pipe,  510  B.W.G.     Copper   Main  fc.-d  line. 

27  2"  Pipe,  511  B.W.G...     Copper  Auxiliary  feed  line. 

28  2"  Pipe.  511  B.W.G...     Copper   Boiler    circulating    pump  suc- 

tion— boiler. 

29  2"  Pipe,  511  B.W.G...    Copper   B.  C.  pump  suction — tank  mani- 

fold. 

30  lyi"  Pipe,  511  B.W.G.    Copper   B.  C.  luimp  discharge— Auxili- 

ary feed  line. 

31  6"  Pipe,  512  B.W.G...     Copper  Air  pump  suction. 

32  5"  Pips,  512  B.W.t'i...     Copper   Air     pump     discharge — over- 

board. 

33  3^2"  Pipe,  514  B.W.G.     Copper  Air  pump  discharge — filter  box. 

34  2"  Pipe,  st'd   G.I.      Heater  Drain. 

35  Hi'*  Pipe,  512  B.W.G.     Copper   Water  column  connections. 

36  H"  Pipe,  st'd   G.I.      Heater  drain  to  filter  box. 

37  14"  Pipe,  st'd   C».I.      Heater  drain  to  bilge. 

38  3"  Pipe,  st'd   G.I.      Fire  pump  discharge  to  nozT'.le. 

39  4"  Pipe,  st'd   B.l.      Fuel  oil  filling  pipe. 

40  4"  Pipe,  st'd   B.I.      Fuel  oil  ventilating  pipe. 

41  1^"   Pil)c,  st'd   B.I.      Fuel  oil  sounding  pipe. 

42  2;-^"   Pipe,   st'd   B.I.      Fuel  oil  tank  low  sucti(»n. 

43  4"  Pipe,  st'd   B.I.      Fuel  oil  tank  high  suction  and 

equalizer. 

44  2»''3''  Pipe,  st'd   B.I.      Fusl  oil  tank  high  suction. 

45  6"   Pipe,   st'd   G.I.      l-'ire  pump  wricking  ^Ul•tion. 

46  6"   Pipe,   st'd   (i.I.      Cire.  j)ump  WiWv  vurtifm. 


Pr. 
No. 


LIST  OF  VALVES  FOR  ONE  SHIP 
Name  Material  Service 


VI    8"  Angle  valve,  fl'g'd   I.B.B.M. 


V2 
V3 

V4 

V5 

V6 
V7 
V8 
V9 
VI 0 

VI 1    2"  Globe  valve,  scr'd  

V12  IJ^"  Globe  valve,  scr'd.. 
VI 3  Globe  valve,  scr'd.. 

V14    21^*  Globe  valve,  scr'd.. 

VI 5    212"  Cross  valve,  fl'g'd.. 


6"  Angle  valve,  fl'g'd. . . . 
41^"  Angle  valve,  scr'd. 

3"  Angle  valve,  fl'g'd. . .  . 

2!.'j''  Angle  valve,  scr'd.. 

2^-^"  Angle  valve,  scr'd. . 
21^"  Angle  valve,  scr'd.. 
2'/^"  Angle  valve,  fl'g'd. . 
U'i"  Angle  valve,  scr'd.. 
2"  Globe  valve,  scr'd  


I.B.B.M. 
I.B.B.M. 

I.B.B.M. 

Comp. 

T.B.n.M. 
I.B.B.M. 
I.B.B.M. 

Conip. 
Comp. 

Comp. 

Comp. 
Comp. 

I.B.B.M. 

I.B.B.M. 


f)ump  suc- 
V  «.utl 


Circulating 

lion    f)"  siJi-  outlet. 
Fire  pump  suction — sea. 
I'ire  Pump  suction — bilge 

inani  fold. 
Fir«-    pump    discharge — 

iiveiooard. 
Firt'    puinj)    discharge — 

fire  lines. 
Forward  tank  lino. 
Afit-r  tank  line. 
Sanitary    pumj)  suction. 
S.initary  pump  discharge. 
Injector    suction  —  tank 

manifold. 
Injector  discharge — Aux- 

iliarv  fcdl. 
Injector  discharge — deck. 
Injictor  di>cliarge — eng. 

rnrmi. 

Fred     pump     suction — 

filter  hoN. 
Feed    pump    discharge — 

lifatrr. 


Pc. 
No. 

VI 6 

V17 

VI 8 

V19 

V20 

V21 

V22 

\'23 

V24 

V25 

V26 
V27 
V28 
V29 
V30 

V31 
V32 

V33 
V34 

V35 

V36 

V37 

V38 

V.^8 

V39 

V40 


Pc. 
No. 

FI 
V2 
F3 
F4 

F5 

F6 

F/ 
1-8 
F9 
FIO 
Fll 
I- 12 
1-1.? 
FM 
F15 

V]6 

F\7 

Fl« 

F19 


LIST  OF  VALVES  FOR  ONE  SHIP— ContimMd 

Name  Blateiial  Service 

21^"  Globe  valve,  fl'g'd...    I.B.B.M.  Feed    pump  dacha 

heater  bypui. 

2^^"  Globe  valve,  fl'g'd...     Comp.     Feed    pump  dMcha 

to  boiler. 

2^'  Globe  valve,  fl'g'd. . .     Comp.     Injector  discbiric 

boiler. 

2 Angle  valve,  fl'g'd. ..     Comp.     Injector  duchwgt 

boiler. 

2^^"  Angle  valve,  fl'g'd...      Comp.     Feed   iramp  docba 

to  boiler. 

5^*  Angle  valve,  fl'g'd...     Comp.     Air     pump  diKha 

overboard. 

3 V^"  Angle  valve,  fl'g'd. . .     Comp.     Air     pump  dtfdu 

filter  box. 

2**  Angle  valve,  fl'g'd   Comp.     B.    C.    pump  »iki 

tank  maaiiokL 

2"  Angle  valve,  fl'g'd   Comp.     B.    C.    pump  luci 

boiler. 

1 '4"  Angle  valve,  fl'g'd...      Comp.     Water    column  a. 

tion. 

2"  Angle  valve,  scr'd   Comp.     Heater  drain. 

2"  Cock  valve,  scr'd   Comp.     Syphon  discharge 

2 J^"  Angle  valve,  fl'g'd. ..      Comp.  Valve. 

2^2"  Gate  valve,  fl'g'd   I.B.B.M.  Fuel  oil  low  soctioi 

4"  Gate  valve,  fl'g'd   I.B.B.M.  Fuel  oil  high  snctio 

equalizer. 

4"  Angle  valve,  fl'g'd   I.B.B.M.  Fuel  oil  filling. 

3"  Angle  valve,  fl'g'd   I.B.B.M.   Fire  pump  di?chvi 

nozzle. 

2"  Back  pressure  valve...  Feed   heater  drain. 

Angle  valve,  scr'd. .. .     Comp.     Feed     heater  dni 

filter  box. 

"  Angle  valve,  scr'd ....     Comp.     Feed    heater  dnc 

bilge. 

6"  Gate  valve,  fl'g'd   I.B.B.M.  Circu latins  pmp 

charge — ovcrboan 

2"  Check  valve,  tVg'd   Comp.     Syphon  disdarfc- 

board. 

3"  Check  valve,  fl'g'd   I.B.B.M.  Fire    pump  difdu 

overboard. 

5"  (  heck  valve,  fl'g'd   I.B.B.M.  Fire    pump  diicb 

overboard. 

6"  Angle  valve,  fl'g'd...    I.B.B.M.  Fire      pump  wn 

suction. 

6"  Angle  valve  fl'g'd.   I.B.B.M.  Circ.  pump  btlfe  sn 

LIST  OF  FITTINGS  FOR  ONE  SHIP 

Name  Material  Service 

8"  Sea  box   C.I.      Circ.  pump  sodiH. 

?r  ^''^.^^''•^   pump  suctio»H 

5^x4'  "xS"  Tee   C.I.      Fire   pump  dadbvl 

3y,''x2y2''x2l/r  Manifold.       C.I.      Fire  pump  (" 

line. 

2irx2«.rx2''  Tap.  214"  out-    CI.       Tank  line*, 
let^x  2\  j"x2l2   valve  man- 

2jrx2Vi ';x2j4 ''x3y                C.I.  Fire  pump 

manifold  x  3"  tap  

^S"  ^"-21^-"  outlet.    .  r.S.  Main  feed  line. 

Auxiliary  feed  lae. 

^"^^-i r  Auxiliary  feed  liat 

X'    ^Yf^Uf^''                  ^-I-  column. 

4    scr  d  fl'g'd  Hose  con...       C.I.  Fuel  oil  fiUing  » 

1"  \alvi  stem  stufling  box.  1  omp.  Fuel  oil  mh^mbm 

1 Deck  sounding  plate.  Com?.  fSS  oil  S^/l 

?    Histancc  piece                     C  J.  Circ.  pumpdSkl 

Long  turn  ell   C.I.  InjectoV  iL<Sw 

Stand  for  pilot  house  noz.       C.I.  Fire^'*5Smp^*^&dtt: 

21'  Hose  connection....  Comp.  Fire*'*5ump*disda: 

I'l"  II. .se  connection....  Comp.  Inj^tor""^iKtart 

2'.;"  IIo<;e  connection....  Comp.  ConlliJjiion  aad  cat 

LIST  OF  AUXILIARIES  FOR  ONE  SHIP 

Sanitary  pump — horizontal  duplex.  A^K^-rX^em^A* 

Circulating  pump,  e^xe".  '^ri  x4  . 

Boiler  circ.  pump — ^horizoital  dunlex  Ai^**?!^"*^* 

Feed  water  beater.  x4  . 

Injector.  13*/.". 

Steering  eni^ne,  12''x36*. 

Dynamo  engine — speed  600. 

rienerator. 

Fire  pump — ^horizontal  du)lex,  12''x8l^''xl2* 
Feed  pump — horizontal  duplex,  7j4*»x5*xlO*  ' 
A i r  pump — vertical  simplex ,  7  J4  *^  1 4 14  "xR"  ' 
Oil  pump — horizontal  duplex,  4J<  *x3*x4»  " 
Blower. 
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ARRANGEMENT  OF  WATER  PIPING 


WATER  AND  LUBRICATING  OIL  DRAIN  TANKS 


INSPECTION  AND  FRESH  WATER  TANKS 


FRESH  WATER  TANKS 
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FRESH  WATER  TANKS,  FOUNDATIONS  AND  FITTINGS 


Notes 

All  seams  of  ianks  to  be  ohned  ond  cctulkcd 
Tanks  to  be  tested  for  waterfiyhtness 
Foundation  and  brkfs  to  be  fitted  on  ship 
Slats  in  partition.  3bd  to  be  por^at^e. 
Tanks  to  be  cement  cashed  on  ins-de 


7^ 


bet  Studs 





ISH'tot  ^ 

AFT  END  -  LOOKING  AFT.  PORT  ONIiy 

Qip  teff  host  Lentil 
mk  is  g^.j^jrt?--^      _^B^^<<gt  pfe 


INBOARD  SIDE-LOOKING  OUTB'D.  PORT  ONLY 


FORD  END -LOOKING  AFT 
PORT  ONLY 


9,000.TON  D.  W.  FREIGHTER 
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FEED  AND  FILTER  TANK 


SECTION  A-A 


Note  -notfT  tobe  water  fig/it  so^e/er  i^hc'-e  accessary 
FLOAT 


PIPE  CLAMP 

9,000.TON  D.  W.  FREIGHTER 

664 


SOCKET  FOR 
FLOAT  6UIDCS 


ARR'G'T.  OF  CHRONOMETER  VALVE  GEAR 


« 


FUEL  OIL  SETTLING  TANK 


■  ■  ^  .(J-i'/J/^r         on  7i>C 


Jfeam  Smcther/ng 
Connectionisee 


-OH 


§'fffY€tS 


Pitc*} 


Hanbole 


6; 


ftotaktStvdas 

.shown  Ftbreffoar^.or 
i'^her^/f  /lifbber  mth  C/off' 

6fr)mrneriinder  \  .  Insertion  GasM; 

Washer, . .  , .J^l  ^^^'^^''^^ p^^^^ 

AefmerrStods 


i^ee  afe^.')  i 

L<Kider'5ee 
defa.'0 

PLAN  VIEW  AT  TOP  OF  TANK 


. ;  ■  S .  n/i-ng  Connection 


DETAIL  OF  MANHOLE 


5'DfaHofefor 


SECTION  THROUGH  TANK  SHOWING 
HORIZONTAL  SWASH  PLATES 


r 


Bracket  on  Seam  */T 


I  I 


S^--  1_        1/  yEngiTW R^Mm  ffOOr l€¥9/ 

Cot/^  i^^UfFj  ^AwtjTAi 


ELEVATION  OF  INBOARD  SIDE  (LOOKING  OUTBOARD) 


^Baseline 

SECTION  THROUGH  TANK  SHOWING  TRANSVERSC  SWASH  PLATES  (iOOKWAT 


\ecf>on^  '^Pifds  Ccnnecfron 

PLAN  VIEW  AT  BOTTOM  Of  TANK- PORT  SIDE  SMOWH-STARBOARO  OPPOSITE 


I 

^-^^  

u.  Z'/onff 

i  E 

/>  /'Ay  Founds 

—  I         -    —   —  — -%< 

c 

O 

: 

V  .„ 

1 

»  t' 

  IZ'  —   > 

 isr-  1^ 

Before  fiivetmg  L 

LADDER  DTIAILS 


S«.<.'  Hjiposiie  Page 
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FUEL  OIL  SETTLING  TANK 


Top  of  Tank- 


^rorfRmts 


Hi 

-doftomofJank' 

DETAIL  OF  CORNERS  AT  TOP 
AND  BOTTOM  OF  TANK 


DETAIL  OF  LAPS 


ffl 


n 


-S- 

i 


i 


 t 


ft**-: 


I   I   I   1  I 


SECTION  THROUGH  TANK  SHOWING  LONGITUDINAL  SW<Sd 
PLATE(LOOKING  OUTBOARD) 


Si'SfdPfpeTop 
Jap  from  /nstde  -  _  _  ^ 


-T^i'Dla  

SfD/a  H 


4  g  D'Cf  SfocTs 
-on  7'FC.  for 
\SfD/anargc 


fSftf- 


rSfd  PfpeTap-' 


DETAIL  OF  WELDING  PAD  FOR 
STEAM  TO  COIL  CONNECTION 


/nstefe  of,' 
^  TanA-' 


Me  fa/  Caufk 


16- f  Rivets  River  from\  Il'^j, 
insfc/e  of  Tank,  c's'k  ana\  _    ^  ^ 

Caulk  \<-8'Dia.-  -^ 

DETAIL  OF  FITTING  FOR  FILLING  PiPE 


-lOi'Dta  >'.Z'SfdP;peTap 

4i'Pro5tudsor^4'PC  <  -e''Dia  -^y  fap fromhs.dc 


fbr6'l>iaF/ange-\- 


Rivet  from 
instc/e  of  Tank, 
c's'k  &  cau/k 


\-V  Fuel  Oil  Low  Suction  Connection 
l-i'  Fuel  Oil  High  Suction  Connection 
DETAIL  OF  FITTING 

<  > 


rr<  ^^e'laBfacklronFlrpe, 


U- 


Low  Suction  High  Suction 

DETAIL  OF  PIPE 
CS€€  £/€vation  A  Pfan  Vt9w  fbrloctrffo^) 


DETAIL  OF  BRACKET  AT  LOIfVER 
END  OF  FILUNG  PIPE 


V  _ 

:k  


4-gD/aStucfs 
onJ^'PC. 


VfPKt>\ 

DETAIL  OF  PAD  FOR  STEAM  SMOTHERING  CONNECTION 

See  Opposite  Page 
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S7Se6a//tins 

3L6Tonsat40TbsmS6Curt) 

SES£ML  AfOr£S 
h  Two  tanks  rtquirecf  for  each  shtp  •  one  port  - 

one  starboard  Port  tank  shown- star t)oard 

to  opposite  hand 
Z- Tanks  to  receive  one  coat  of  red  fead  wax  paint 

outside  onfy  before  shipment  from  manufdctvring 

works 

3-Tanks  tobe  tested  by  manufacturer  cofnpfetenf 
fined  with  water  and  with  a  head  of  T?  feet  of 
water  oter  top  of  tank  and  to  be  made  absoA/te/y 
tight  at  this  pressure 


SAPOTARY,  STORM  AND  LUBRICATING  OIL  TANKS 


DETAIL  OF  MANHOLE  CONNECTION 


,  ^  J  Stud  DETAIL  or  I  WELDING  »kO 


DETAIL  or  STUD 
rOR  DISCHARGE 
CONNECTION 


DETAIL  OF  I'WELDING  MO 


abouf^  Si  Pttcfi.  Cs* 


i  i- 


 A 


4  i'fiOundfMPivetis 
CskonSfPC 


- 1  4  fStu«hon  6'PC 


<  5'D  >■ 
DETAIL  OF  ti"  WELDING  MD 

V. 

<  J/'  > 

DETAIL  OF  2"WEL0ING  RAD 

Nores 


hi'0*x/>Qrgt  Conn  fiwn 


r.-T 


Corrccfxsr 


Conntcton-  :f'i^. 


—   


.y_ 


P/f  outsidk  semv  fo  be  cau/Aft^c*/f^M: 

ifttfni  fo/nffff/ 
'hnk  fo  b»  fesftc^  mmfr  fm^t 
Utifpofta  miffht  of  fank  //90  4is 

CopocffySSSgm/hns 
Useftfta  rnrrfs  tn  fmnJrsemms 


5» 


K    


Y 


it'i   i^wfcusw  i 

7  .  . 


Z'ffe-'dtng Fbd for  fOra.-n  'r.y^  -  ."ar^ 
SECTION  A-A 


LUBRICATING  OIL  STORAGE  TANK 


Bos'"  SfrfTfs 


f  PUN  IN  WAY  BANDS 


.r 


I  ^  >  Fhngc  fa"  J  P;^ 
rrvtttd  fotarp 


-7;- 


LOOKING  FORWARD 


PLAN  AT  BREAST  HOOK 

STORM  OIL  TANKS 


€'I>m  n^vfog  for 


I 


Alkseharae 


CONCAVE 
END 

SANITARY  SYSTCn  TANK 


CON«U 
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UPTAKE,  BLOWER  ENGINE  AND  STACK  FOUNDATIONS 


UPTAKE  AND  DETAILS 


BRACKET 

supporr 


ST 


J? 


THH4BLE 
EXPANSION  XMT 

/Jflopof  Boito". 


LOCK  PIN  AND  COTTER 


  PLAN  VIEW 

M  1,  SECTION  THRU  CLOF  FAN 

r         w'..../0'-  -..      -H       Srt*  si*  ahomi 

SHAFT         -  I-  ^ 


1  ^ 


PLAN  VIEW 
SECTION  TNRUUPmrE  | 
BELOW  EXMNSX3N  JQMT  I 


■r  if  a 


jpimaiucMET 


CI 

ttfetiPfnON  OF  AFT  END  OF  BLOWER  CASING 

LooklfM  Aft. 

5tw  sWb  shown.  F^x^  s;«  opposite  excspl  «s  ^hntm. 


ELEMUCN  OP  FOKb  Door  Kiftvni 


9,000.TON  D.  W.  FREIGHTER 

Sec  Opposite  Page 

670 


SMOKE  STACK 


Max  Spacing 


— ^ 

HALF  ELEV.    HALF  SECTION 


RIVET  SWVQNG 

■Angfe  of  tfpoT Stack 


i'Dia  Rivets 


Bai  TOP  FOR  8'DIA.  EXHAUST  PIPE 


-      ■  -  ■  - . 


k  —T9li'Dia.c.1ocafPlatt 
HALF  PLAN  SHOWfNG  LOCATTCNOFLAPS. 


DETAIL  OF  GUY  PADS 


-  Round  Bar 


'Z'xfFM  Bar 
LADDER  TO  WHISTLE 


Strapm^PL'-' 
STRAP  ON  APRON  FLANGE 


PLAN  OF  STACK  AT  APRON 


aVCKET  FOR   ^    ^  - 

MAWEXWWPft  fDmJM9^^ 


SECTION  THRU  STACK 
On  oenfer  Ime  of  ehip. 


TRANSVERSE  aEV.  OF  STACK 
Lxx)kingAn. 


PLAN  AT  BOTTDHOF 


9,000.TON  D.  W.  FREIGHTER 
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COWLS  AND  MUSHROOM  VENTS 


y4''Wrof.lronPi 
Soldered  to  Cow/- 


i«  6'  —  ^  10*-  J 
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DETAILS  OF  VEMILATING  SYSTEM 


107  >i'^  IT  vU'ioe 


109 


110  Boa*Dfr._rU 
J 

-I 


^OCSLf  .DECK  AN5LE 


SECT.THRU''F-F- 


'ft;- 


ELEVATION  LOOKING  OUTBt)  »C 

I.  '  \*^0LfSS6.Ga/y^ 


I 


PLAN  VIEW 


PLAN  VIEW 
UPPER  DECK  ANGLE 
/PORT  SIDE  STBD.TO  OTHER  HAND 


'IBi: 


SEC.-B-B' 


5i  //a.^^ 


t-Uppcr  Dk 
8ECTHRU*e-6' 


PORT  SIDE  AS  DRAWN  '"^'^^     'i"  fc  "he r* 

STAR  SIDE  TO  OTHER  HAND      SEC  THRU"H-H" 


SECTION  "A-A- 
OA..^«v,  ^   ^«  SHOWING  OETAILOF 

PANTRY  SUPPLY  VENT  l"xi&TLAT  BAR  VENT  SL1N6 


fi'i:^     .  ■  -'■'■'.'rv  • 


-/^>->?.v.>d^^^'^^  U<6.FWD^T.«0 


•r, 


Te-rp/jfed  rrjn Shp  ^PP^'"  ^-^.i^u 


PLAN  AT  BOTTOM  OF  TRUNK 


LONGITUDINAL  ELEVATION 


PLAN  VIEW 
UPPER  DECK  ANGLE 


Tcpaf  Pipe 


1 


ELEVATION  LK6.INB00UTB0ARd"SiDE  AS 
DRAWN  INBOARD  SIDE  TO  OTHER  HAND 

SECTION  LK&FWD.ATI63 


SECTION  LK6.FW0.AT«I62 


TRANSVERSE  ELEVATION 

'  "J.  srjnce  C-.ds  on  I'snts  SC/rps  fauai/y 
i  fce>-:Cuffo6u'fi'/hen  '/erfs  jr^  Pi/finS.htp. 

f 


W.T.VENT  TRUNK  FR  •160  TO « 163 
STBD  SIDE  ONLY 


I  

1  St 


LONGITUDINAL  ELEVATION 


TRANSVERSE  ELEVATION 


f-\^-^   *  --3. 

^U'Fii^efs  Spaced  4'  *<7r.  . 
 ^r-Lmtof  Beam 


t 


PLAN  VIEW 


eSTh^J^  SECTTHRlJ-'B-B- 
— iTfanae  ii "  Hc'es  4  "Ap^rf 


VENT  FROM  ESCAPE  TRUNK 


1! 


^t'l^'oi  ^Ri5eof'/2"fofht'Ft 


11  \ 


-I 


PLAN  VIEW 
UPPER  DECK  ANGLE 


PLAN  VIEW 
UPPER  DECK  ANGLE 


PLAN  VIEW 
BRIDGE  DECK  ANGLE 


SECTION  "C-C" 


8-m'fiom  i  ofS.'xd  f\  SEC  T I  ON  "A-A" 


^  .Bndge  Ok, 

ELEVATION  LOOKING  AFT 
PANTRY  EXHAUST  VENT 
PORT  SIDE 


it^fre  i'csi  l-j'.  ,>r-  if^^^i)  SECTION^B-B" 


sfa/^eiO-'.ifD:a  Holes 


\s^:b  


Dh.  Hcuf,e 


PLAN  VIEW 
UPPER  DECK  ANGLE 


C'Hecf!  Screws  Jbt  Vaparf 
SECTION  THRU^DD" 

Q,000.TO\  T).  W.  FREIGHTER 

Si«.    Plate   LI    <)]M'osite  this  Paj;c 

(v4 


PLAN  VIEW 
UPPER  DECK  ANGLE 


DETAIL  OF  CAI»S 
^         rOR  PORTABLE  VEKTS 


r\>-^rsm€^ — — — — r 


X 


Hold*? 


\m 


M"^  M     m  m 


6"  ^rh^L^sf  O^r 
UPPER  DECK 


Chart 
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ARRANGEMENT  OF  VENTILATING  SYSTEM 


PLATE U 


DETAILS  OF  VENTILATING  SYSTEM 


LONGITUDINAL 
ELEVATION. 


PLAN  VIEW 
DECK  ANGLE 


TRANSVER^ 
ELEVATION. 


ELEVATION. 


TRANSVERSE 
ELEVATION . 


I 


1!^ 

i 


1 

<  vri 

t 

1. 

lO'^"Pia  iioks 


'Fcfually  Spaced 


SidtcfShtpat 
Bridge  ikt;k'^ 


PLAN  VIEW 
DECK  ANGLE 

^Deck  Angle  ^ 


LONGITUDINAL 
ELEVATION. 


to  then 
TRANSVERSE 
ELEVATION* 


t3-'^"  Did  Ho/es 
Equally  Spaced 


Otck  Af}&k, 

y>N@rTyo)NAL 

ELEVATION. 


PLAN  VIEW 


ANSVERSE 
ELEVATION. 


6"Srd  RtfumBend. 


I 

a? 


CHmDia. 
^  SfdPipe 


PLAN  VIEW 
DECK  ANGLE 

FCTRECASTLE  DK 


5qihllySpcK»ci 


I 


15''^" Dia  Holes 
^'^ j/^cfuaily  spaced 


\    PLAN"  VIEW 
yPECK  ANgkl^ 


Nofes> 

4//l>ec/r  An^  fa  be  rmted  to  Vent  Pipes 
except  wHere  otherwse  markect 
kl  Rivet  Holes  in  Deck  Angks  to  be 
countersunk  on  exposed  side 
All  Vents  IO"Diai  and  above  to  be  made 
of  wrot  Steel  Tubing 


n 

fqu^^^focai — I 


! 


^      ■  SECTgFU  ^-B" 


Deck  Angle  ""^ 


Upp«r 


SEC  THRU  C-C 
9,000-TON  D.  W.  FREIGHTER 
See  Plate  LI  Opposite  page  674 
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SEC  THRU  D-D 


DETAILS  OF  VENTILATING  SYSTEM 


tu  -i  'DtaHo.'es 


Boom  TabJe  Top 


Vent  0/5tarxe  O/ps 
See  Dettiil 


I 


'Thk  ■ 


4~ljfaP<n#ik.      PLAN  VIEW  ^ 
I  UPPER  DECK  ANGLE  / 

Upper  Deck  Angle  S'a5'8.5* 


BO-}  RifHolesmthib 
Flange  of  Angle 
Pipe  left  blank  and  x 
Hole^  dnilec/  when 
Vent  lb  in  plac9  LONGITUDINAL 


ma 


9-1  DiaHoleh 
Equai/fg  f^acmc  r 


PLAN  VIEW 
PECK  ANGLE 


Deck  Angle 2i  %2^\4..l^ 
Upper  Deck 


LONGITUDINAL  ELEVATION 


-^'se  ory'fofheFoot 
TRANSVERSE  ELEVATION  ' 


ELEVATION 


TRANSVERI 
ELE  VATIC 


LONGITUDINAL  ELEVATION 


No  Rise 
TRANSVERSE  ELEVATION 


9,000.TON  D.  W.  FREIGHTER 

See  Plate  LI  Opposite  page  674 
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DETAILS  OF  TURNING  GEAR  FOR  42  '  VENTILATORS 


9.000.TON  D.  W.  FREIGHTER 
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1 


FIRE  ROOM  VENTILATORS 


.  r 


I 


A!l  fixture      Arr&fj^  fo  bt  Copn^hai 
Box  f's  sht^^  whmfT      fff  ifxm  ar^Msuf^mf 


Ic:k 
[allations 
ipbuilding  Cofp. 
ilding  Corp. 


I 


■  — G  — 1 — p — — 


FT 

AND  FREIGHTER 
5  Corp. 
rp. 


\ 


t 
» 


— I  OccT^  ore/-  TitbM 
Mech  Docking  iMka 


i3«oo(KToi«  o.  w.  mumsm  mmsmm. 


PLATE  LI 


ELECTRICAL  H^TALLATIONS 

Smlden,  Bethleht  m  Sliipbuilding  Cl$(p. 
Yittfc  Slu|ibiiUiliti(  Cdtp. 


PLATE  LX 


ELECTRICAL  INSTALLATIONS,  LIST  OF  PARTS 


13,000-TON  D.  W.  COMBINED  PASSENGER  AND  FREIGHTER 

For  Remainder  of  Schedule  See  Plate  LII. 
For  Arrangement  Plans  See  Plates  LIII  to  LX. 


LtST  OF  LAMP  8ULBS  REQUtRED 

lSi7f  ln|  Type  d"  I 


Where  Used 


■'■■J:  'Jghf~Ffl^rm5  on  t</ffg  PjiTf^ 


—       -  ^'Mrt  _ 


 ~Lji^<^  4  Cg^^/'^g  Lffh-'',  ifrHffn  gtr^ft  iT^^f^'^rTuriri  


/5 


lelU  Car^U  ?r^ck€t  R^f-orsf.  in 


;0  i  j  Co^grgrf  &'ci^  Fi^ft/res  of  A/Mr  Toikf^.  J  TG  Bul^ 

j        Wt  fqjfe' jhyg 


'Sij'nsi  Lit  at  ^fngtratpr 


LIST  OF  TORTABLES 

1  tem 

C?oontify 

Length  of  Cable  in  Feet 

Length 
Eoch 

Plain 

Silk 

Cargo  Rzfltctor 

[600 

Stern  Light 

i 

5 

Siofe  - 

^  .2  1  i_ 

Morsz  " 

/        /o    '  /o 

Mzch.  T^/zg-Lighf. 

6           i     1     /8  . 

Binnacit  Ugtrt 

2            J    '  6 

N.  w.  T.  Portab/z 

// 

35 

Rangz  Light 

1 

J 

MastHtact  Light 

Fan 

7Pt.Si/M 

CorefCa 

with  f- 

Dzsk  Ligh-f- 

9  '  " 

Totals 

/02B 

6 

LIST  OF  VOICE  TUBES 

WoT      Prom  j 

Sk«fCh 

i«7"r[  l/VZ-zc  '  >^f[^5f    '     Engine  Roar^ 

2O0' 

* 

7' 

^TJ  Enpiii^  Room       Fire  Roarn  Aff 

F*rz  Room  fbrU 

75' 

J 

y 

YJA  Pantry  f3Q9tQk)  ^nff^z^(Bh^Ok) 

Lid 

- 

;  7" 

-General  Notes - 


Whtrt  Conductors  pass  throu^  WcrfzH- 
fighf  Bulkheads ,  fhey  shall  i?e  made  Wafer, 
fight  by  Means  of  Stuffing  Tubes.Conduc- 
tors  passing  through  Decks  shall  be fee  fed 
by  Conduit  and  Terminal  Tube,  except  when 
such  Leads  art  insfalled  behind  Sheathing 
or  whenJhey  are  fully  Profecfed  from  Mech- 
anical  Injury.  In  such  cases  the  Stuffing 
Tube  only  will  be  used. 

Where  Voice  Tubing  pizrces  VJatertlght 
Decks  or  Bulkheads  the  Joinf  shall  be  made 
Woitzrtighf  by  Means  of  Stuffing  Tubes 

All  Wiring  to  be  4000  T.C  unless  of  her- 
wist  marked". 

All  Fixtures  wifh  Switch  will  be  Controll- 
ed by  that  Switch  only 

Leaded  and  Armored  Cable  to  be  used 
for  Permanent  Leads  throughout  Ship  ex- 
cepf  Branch  Leads  in  Isf  CI.  Quarters.  Pass- 
ages and  Public  Rooms  where  Armored 
Cable  will  be  used. 

Permanent  Leads  of  Armored  (r  Leaded 
and  Armored  Cable  will  be  given  one 
Coat  of  Shellac  after  Installation  and  then 
Painted  to  Match  their  Surroundings 
Places  on  Cable  where  Original  Paint  has 
been  rubbed  off  will  first  be  Painted  with 
Approved  Insulating  Compotjnd. 

Conductors  shall  be  Rigidly  Supported 
by  Steel  Strap  Hangers,  or  Cable  Clips 
spaced  approximately  18 'apart  Conduc- 
tors entering  Watertight  Appliances  shall 
have  a  Terminal  Tube  Where  Conductors 
znter  Non- Watertight  Appliances  or 
pass  through  Beams  or  Non- Watertight 
Bulkheads  a  Clearance  Hole  shall  be 
drilled  and  the  edges  rounded  smooth 
Armor  to  be  removed  from  all  Cable  with- 
in IS  ft.  of  Standard  Compass . 

All  Fixtures  ondJunctton  Boxes  to  be 
thoroughly  fainted  wifh  Insulating  Point 
All  Distribution  Pannts  LocatQdin  IstCi. 
Spaces  tvb%  concealed  In  Sh9athlnfb€' 
hind  Plant/ 9d  Door  with  Flush  K«/t  Loch 
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i  I 

! 


IIH 


ASH  HOIST 


Detail  of  Fasteninq 
for  Handle 


Cs'k.  Heads  in  I  .>r»i  c 
WayofHand'e,  Ij^Jsar  ^ 


-6^r  ■ 


■Hs^hr^Q  Wheel 


■fO>a 


flaw 


 1 


1\    /I  i  ; 


I  t 

w 


ARRANGEMENT  OF  ASM  MOISTS 


■     111  > 

Note- All  Rivets  in  Plaftsi'Dia 
about  3" Pitch 

ASH  BUCKET 
(Ste9l) 


,fDn7/for 
•  i'Bo/ts 


SHEAVE 

(Cast  Iron) 


k  

%  J 


Shackle-  \^ — be  wrapped  with  rvpe  to 

. prwent  hoist  s/ipping  off  shackk 

I  <::::^J^>;^'''^(^  fDki  rhnila  ffope 


LI 


—7   Section  A-Jl 

^         SHEAVE  BRACKET 


HAND  HOIST 
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ARRANGEMENT  OF  ENGINEER'S  WORK  SHOP 


682 


ARRANGEMENT  OF  ENGINEER'S  STORE  ROOM 


7^ 


Bins  Fasfene^  to  Wire  Mesh  Bu/frheo^ 


PLAN  OF.  ENGINEERS  STORE  ROOM 


I 
I 

% 


SECTION   AT  FR.I»78-PORT  SIDE-LOOKINS  FORWARD 


9,00a.TON  D.  W.  FREIGHTER 
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DETAILS  OF  REFRIGERATOR  ROOM 




FRONT  VIEW 


J[0ak  F/ush  Panet 

_i,Cj/^S5  or_Sgn/ce_ 
Lai^tTioqonaF 

J^Laifen  ofPapzr 
Ga/r.  Iron 


-Half  Round  Moutalinq 

_i^jipr€isjr  Spruce 
LaiB  Verficfe 

DoorApprox  6'Thick 


Rubber  Gasket 


SECTION  AND  INSTALLATION 


-t  -^-H'-|-r■ 


-I— H- 


BACK  VIEW 


DETAIL    OF    REFRIGERATOR  DOORS 


Thermorrreter 
for  Ha  no/ ling 


4 


^^ip9  Coil    '  ^  


I 

I  m 

^  


SECTION  AT  THERMOMETER  CASE 


BELL  TRAP 
CCAST  IRON.) 


1^-^ — ^ 

Lead  Lint  ng  coTied 
\        Under  Flange 


\  »5  Tritmfph  ChomBn 
*Z4  Brass  lAach  Scrgtr 

DETAIL  OF  THERMOMETER  CAS 


General  Notes 
f/oor  Grahngi  to  be  VeHovtf  Pine  or  Spruce  m  Sections  convenient  to  Handle 

Door  Hardmtrt  tobeEnira  Heavy  Tinned  Iron.  Fasteners  to  be  operated  From  boltf  Sides  of  Poor  Three  Hit9g&%  for  each  Door 
Insidt  of  Doon  tobe  lined  with*S6Gal¥  Iron  worked  around  edge  with  Half  Round  Moulding  Outside  orD9or9  to  be  Mia Oot  mm fi^i^ti 
Etpostd  sidesof  RtMgeralor  to  be  painted  frro  Coati  best  lead  A  Oil  Paint  Color  as  approeed- 
Bell  Trap  in  each  Compartment  ts  be  supplied  . 

All  Lumber  outside  of  Frame  work  hi  be  I  TAG  Spruce  or  Cy pre  Si.  Et posed  outside  tobe^  t^lUOroek  Yelfew  Ptno. 
All  Inside  Sheathing  to  be  worked  like  fbonng  Ploughed  and  Tonquect. 
All  Frame  work  to  be  of  Spruce  Merchantable  Grade 

All  Sheathing  Papertobe  of  Waterproof  Type- About  80  Ibs^  per  thousand  Squon^^ 

All  I'&B' Cork  Board  to  be  of  pure  cork  She.'res  to  be  of  hard  Wood.  Top  shelf  to  be  lined  mfHt  4  Lb  Street  Leaa. 

Thermometer  and  fittings  for  same  to  be  supplied. 

9.000-TON  D.  W.  FREIGHTER 

See  Opposite  Page 
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ARRANGEMENT  OF  REFRIGERATOR  ROOM 


^ Lc^jffi  Paper 
^^fC^  bcarc/ 


li«^*f  Jtor  Ktt^rts  t/tnfur  3mm 


D.  W.  FREIGHTER 
Sc«  Opposite  Fag* 
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ARRANGEMENT  OF  REFRIGERATOR  PLANT 


40^ 


EtEVA^TlON  PORT  SIDE  LOOKIHO  mSOAH 


2'-a  -  - 

1 


 ---^jiC?--  .   _Y  55(yc*^-^ 

,"vi  /^yg*^       /^i^-^^^  jf, 


MATERIAL  FOR  ONE  9,000.TON  D.  W.  FREIGHTER 


Pc. 
No. 

T353 
T354 

J355 
J356 

1357 
358 
359 
360 
361 
J  36  J 
E254 

E267 

EJ55 

E26S 

f:256 

E257 
E258 
E269 
E270 
E259 


No. 
Pes. 


Name 


1    Wi"  AiikU'  stDj)  valve,  sc'iM.  . 
1     1"  AprIc  st«)p  valvf,  ex.  h'vy, 
sc'r'd. 

1  StM  dl,  sc'rM  

1    1"  St'd  ell.  ex.  h'vy,  sc'iM.. 

1     I':-"  Union   

1     1"  Union,  ex.  hv'y  

1     Wi**  Dfiuhle  hi)«is  flange  

1     1"  Oduble  hnss  tlan^e  

11  ft.  1'.:."    .StM  pipe  

11  ft.  1"  St.M  pi  JVC.  ex.  h'vy  

1     1"  <IIoIk-  .^tiip  v.ilvi-,  sc'rM... 

1  (Ilolie  stop  valve.  .-c'rM.  . 

1  'm"  Angle  stnp  valve.  >c'iM.. 

1  'i"  r.li.hj  st..p  valve.  so'rM.. 

2  1"  StM  ell.  sc'rM  


Pc. 

No. 

Mafl 

Remarks 

No. 

Pes. 

Name 

Mat*! 

Hrasv 

Exh.  fr.  refr.  eng. 

E2(,n 

3 

StM  ell,  .sc'rM  

....  r.i. 

Brass. 

St.  til  refr.  eng. 

E2ol 

1    J  j" 

....  M.r. 

(M. 

Exh.  fr.  refr.  eng. 

CI. 

St.  to  refr.  eng. 

E2<»2 

1  ^k" 

....  M.r. 

M.l. 

Exh.  fr.  refr.  eng. 

M.I. 

.St.  to  refr.  eng. 

E2o.? 

1  ft.  \\ 

...  W.I. 

t  M. 

Exh.  fr.  rrfr.  rng. 

(  .1. 

.St.  to  rrfr.  eng. 

EJc.4 

6  ft.  I'- 

StM pipe   

WM, 

\V  I. 

Exh.  fr.  refr.  eng. 

W.I. 

.St.  to  refr.  eng. 

(■o«»l.  water  <lisch. 
to  aiiiMi.  cond. 

E2(.5 

ll  ft.  Vj 

"  StM  pipe  

...  W.I. 

Mrass. 

.\nini.  e(»n(l.  eot)!. 

E2».(. 

12  ft.  3}, 

"  StM  pipe   

....  W.I. 

\"\]  j"  Tie,  sc'rM. 
l^x^K^xl"  Tee.  sc'r'd. 
l"xl"\'/'  Tee,  sc'r'd.  . 
rxrx'.,"  Tee.  seVM. 
li"  StM  ell.  sc'rM.  ..  . 


water  diain. 
Hr;isv,.    (  (M.l.  water  ilisch. 

to  ;nnin.  cimmj). 
Brass.    Aniin.  cond.  cmil.  1  1 

water  .iir  valve.  J  1 

CI.     Cool.    wat.    di?.ch.         i  1 
to   vV    fr.   anirn.  4  1 

cud.  5  1 

(  .1.     Cool.    wat.    disch.  ti  1 

fr.  aniiu.  cond. 
Cr.      Cool.    wat.    disch.  7  6 

to  aintn.  coiui. 
(  .1.     Anini.  cond.  cool.  K 

w.iter  drain. 
<M.     Ainni.  miid.  coid. 

w.'itrr  .lir  di<ch. 
cr.     Cool.    wat.    disch.  10 
fr.  aniin.  comp. 

9,000.T()N  I).  W.  FREIGHTER 

See  Opposite  Page 
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Rem 

Cool,  w 

to  am 
Cool,  w 

fr.  an 
Cool,  m 

to  am 
Cool.  « 

fr.  an 
Cool.  « 

to  & 

cond. 
Cool.  « 

fr.  ar 
Cool.  -% 

tn  an 


4''\4''x5''x5''  Vert.  sing.  act.  amig.  coiiin 
5''x24''  Oil  separator. 

l!4''x2''  I).  P.  amm.  cond.,  6  P.  H     ft  ft  l« 
6"  x  4'  0*  Vert.  amm.  receiver. 
IS"  diani.  X  4'  O;*  Scuttle  butt,  coil  &  insulati 
(laiigc  l)o.ir<I  with  5"  H.  P.  and  S"  i     P  aw 

ganges.  ^'  *  ■ 

Pi"  Cont.  welded  evap.  coils  for  cold  »ton 
rooin.'s. 

Liquid  connect,  from  amm.  receiver  to  coils  a 
scuttle  butt.  ■ 
Suction  connect,  from  coils  and  scuttle  butt 
amm.  comp. 

Discharge  connect,  from  amm.  comp.  to  oil  m 
and  cond. 


ARRANGEMENT  OF  REFRIGERATOR 
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ARRANGEMENT  AND  DETAILS  OF  BOAT  STOWAGE 


id' Double  Wood  B.'ock  Brcrss 
Roller  Buihecf  wth  Beckef  & 
S*iwH $h0eAj(e      Spreaof  .'s'Dnf  Fm 
trt  sfPfn  to  Base  of  Jaw 

...^y'C'frc.  fiprn/a  Rope 

.'tf-Jt  t'j>;ir  moaf  Blocks  n,th  Swivel 
\  £Ve  ^'J*  ^  roia  iV.re 

■-fS^OJ'foJof'Sh.p 

Upper  Bndqe  Deck 


Deck 


6'PP5'-  Deck--.   


5econa'  D^ck 


ELEVATION  OF  BOAT  STOWAGE 
LOOKING  AFT.  AT  FR.41 


nr 


MED.STEEL  GALV. 


See  Opposite  Page 
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DETAILS  OF  BOAT  STOWAGE 


DETAIL  OF  SOCKET 
(On  BridQc  Ok.) 


9m  Oppoiit>  Pigt 
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I 


ARRANGEMENT  OF  GYRO-STABILIZER 


ARRANGEMENT  OF  STABILIZER,  TURBINE  INSTALLATION 


ARRAN(;EMKNT  of  stabilizer,  reciprocating  ENGINE  INSTALLATION 
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STANDARD  FITTINGS 


->|CK 


->|m  kn 

,.4 


DIA 


of  Stock  Pf'n. 
Shorter  lengths,  asrtguireef 


'Bronze  fi/t  riveteefover 


npositton  ToggM 


^OaNanizeef  fbrgeefStee/  Flm 


TOGGLE  PIN 


D 

C 

D 

E 

F 

G 

H 

J 

K 

L 

N 

X 

1 

■— 7- 

/ 

> 

J 

i 

-A 

i 

^: 

1 

t 

1 

J 

■f 

4 

J 

'/ji's/HKkfe 


I  .       I    1  I  r-f  LJLj^ 


 J 


cuw 


PAD 


p/acedtoMttcendirtfon 


^DrilI&Cskfbr^ti9Csk 
iMachorWooefScrtw 


^rfaUkrwt 
orSrass- 


DETAIL  OP  GLAND 


I 


^^hsuftiffskfe 
ctiooffpip^ 


-4^ 


^4  Fins  efnneef 
thrupipe 

I'd 


'lilC  


-> 


75 


9ffMemCap  ' 


PIPE  END  SOCKETS 


STANDARD  2)%' DECK  STUPFIN^  BOX 
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Shipbuilding  Cyclopedia  Service 


Fund  of  Data 
Available 


i  The  Editorial  Staff  of  the 
I  Shipbuilding  Cyclopedia  is  made 
[  up  of  men  with  many  years  ex- 
I  perience  in  Merchant  Ship  de- 
,1  sign  and  construction.  The 
composite  experience  of  the  staff 
covers  every  phase  of  shipbuilding.  It  couples  spe- 
cialists in  design  and  in  shipyard  operation  with  the 
practical  shipbuilder  and  marine 
engineer.  ^ 

Through  the  co-operation  of 
many  manufacturers  of  ship  and 
shipyard  equipment,  a  most  com- 
plete Catalog  File  has  been  built 
up.  It  covers  practically  every 
conceivable  product  required  in 
the  building  or  operating  of  ves- 
sels. The  Catalogs  are  thor- 
oughly indexed  and  cross-in- 
dexed making  any  desired  in- 
formation immediately  avail- 
able. Such  details  as  the  names 
of  all  leading  manufacturers  of 
any  specific  equipment  or  mate- 
rial, the  locations  of  their 
branch  offices,  etc.,  is  also  avail- 
able. 

These  facilities  are  at  the  ser- 
vice of  shipbuilders  and  ship  op- 
erators, without  cost. 


not  appear,  however, 
Cyclopedia  will  receive 


To  the 
Ship  Operator 


WoolwoTth  Building,  New  York 
Main  Office  of  the  Shipbuilding  Cyclopedia 


an  inquir>'  to  the  Sh 
immediate  attention. 

In  the  maintenanc 
placement  of  ship  mac 
Catalog  Section  will 
valuable.  Frequently 
ing  Cyclopedia  Scrvic 
called  on  to  supply 
and  address  of  the  mai 
of  some  piece  of  equ: 
which    repair  parts 
quired — to  advise 
sources  from  which  cc 
of  equipment  or  mater 
secured. 

The  Catalog  Sec 
makes  unnecessar\'  a 
of  these  inquiries.  E 
any  detailed  informati 
not  be  found,  a  re* 
dressed  to  the  Sh 
Cyclopedia  will  brin 
response. 

Our  lists  of  yards 
to  handle  repair  and 
work  are  most  comp! 
are  therefore  in  a  posi 
the  ship  operator  ir 
such  yards,  should  thi 
tion  be  required. 


To  the 
Ship  Designer 


! '  ""' The    Catalog    Section  pre- 
T-r^  ^  sents,  almost  invariably,  details 

regarding  any  desired  equip- 
ment or  material.  If  sufficient 
I,  „J  data  regarding  any  product  can- 
not be  found  there,  an  inquiry' 
to  the  Shipbuilding  Cyclopedia  will  bring  prompt  re- 
sponse. Shipbuilding  Cyclopedia  Service  is  prepared, 
at  all  times,  to  aid  in  the  selection  of  the  equipment 
best  adapted  for  any  particular  work  and  to  recom- 
mend reliable  manufacturers  who  can  supply  that 
equipment.  Naval  Architects,  Marine  Engineers  and 
Designers  are  invited  to  avail  themselves  fully  of  this 
service. 


To  the 
Manufacturer 


To  the 
Shipbuilder 


f f      Upon  the  shipyard  executive, 
perhaps  more  than  any  other  in- 
dividual, depends  the  future  of 
the  Shipbuilding  Industry'  in  the 
L  . .    United  States.   To  keep  step  al- 

ways with  progress  in  methods 
and  machinery — to  maintain  and  operate  the  yards 
upon  the  most  efficient  basis — is  essential  for  prosperity 
in  the  years  to  come. 

Shipbuilding  Cyclopedia  Service  is  prepared  to  co- 
operate fully  with  shipbuilders' in  the  selection  of  equip- 
ment. In  the  Catalog  Section  are  given  the  essential 
facts  regarding  the  machinery,  tools  and  materials  of 
many  leading  manufacturers.    Should  any  desired  data 


i  The  practical  expi 
I  the  Shipbuilding  < 
I  Staff — their  intimate  I 
I  of  the  equipment,  mai 

■...■  „..  ...„.:  i  supplies  used  both  on 

in  shipyards — is  at  the 
manufacturers.    Coupled  with  this  are  large 
in  data  enabling  the  staff  to  view  the  entire 
broadest  aspect. 

Analyses  of  the  possible  market  in  these 
for  any  product  are  readily  compiled.  Advio 
adaptabilitj'  and  use  of  any  specific  product- 
suggestions  as  to  the  best  methods  of  selling  t 
—these  suggest  the  type  of  service  which  the 
ing  Cyclopedia  is  prepared  to  render. 

Manufacturers  are  invited  to  make  full  us 
resources. 


The  House 
of 

Transportation 


For  many  years  the 
Boardman  Publishing 
has  been  giving  just  \ 
ice  to  the  Railway 
Five  technical  magaj 
cu-  u  -i:..  ,       several   books  similai 

Shipbuildmg  Cyclopedia  are  published  for  i 
With  the  addition  of  the  Shipbuilding  C 
Simmons-Boardman  becomes  still  more  trt 
House  of  Transportation." 


LIST  OF  OFFICES 


Cleveland — Citizens  Building 


Chicago — Transportation  Building 

Cincinnati— First  National  Bank  Building  Washington— Home  Life  Building 

l-ondon.  England — Victoria  St.,  Westminster,  S.  W.  1. 


SIMMONS-BOARDMAN  PUBLISHING  COMPAIVY 

WOOLWORTH  BUILDING,  NEW  YORK 
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THE  CATALOG  SECTION 


One  of  the  greatest  needs  of  the  Shipbuilding  In- 
dustry has  been  a  Composite  Catalog,  giving  reliable 
and  detailed  information  about  the  various  materials, 
machinery  and  equipment  required  by  the  shipyard  and 
for  the  ship.  The  Composite  Catalog  Section  of  the 
Shipbuilding  Cyclopedia  fills  this  want  for  the  first 
time,  with  over  400  pages  covering  the  products  of  repre- 
sentative manufacturers. 

Every  effort  has  been  made  to  induce  manufacturers 
to  present  those  details  which  are  necessary  for  selecting 
proper  equipment  and  for  planning  its  installation.  By 
binding  in  a  single  volume  the  essential  engineering  facts 
regarding  specific  types  of  ship  and  shipyard  equip- 
ment, the  Shipbuilding  Cyclopedia  becomes  invalu- 
able as  a  ready-reference  book.  It  eliminates,  to  a 
large  extent,  the  necessity  in  the  shipyard  and  office  for 
the  elaborate  and  systematic  collection  of  data — for 
searching  through  large  files  of  catalogs,  blueprints,  etc. 
— for  correspondence  regarding  many  details  which 
must  be  ascertained  regarding  desired  equipment. 

Moreover,  the  Composite  Catalog  Section  is  greatly 
enhanced  in  value  by  its  co-ordination  with  the  practical 
data  in  the  preceding  sections.  Page  references,  given 
after  the  definition  of  each  product,  to  practical  plan- 
ning data  on  ships  and  yards  and  to  the  Catalog 
Section,  provide  a  quick  means  of  securing  com- 
plete information  on  the  details  and  installation  of  the 
desired  equipment.  Three  additional  indices — the  Di- 
rectory of  Products,  the  Trade  Name  Index  and  the 
Alphabetical  Index  of  Manufacturers — follow  the  Cata- 
log Section  and  make  the  fund  of  information  which  it 
contains  easily  accessible.  For  still  further  convenience, 
similar  products  are,  as  far  as  possible,  grouped  together 
throughout. 

With  full  confidence  in  its  practical  value,  this 
Composite  Catalog  Section  is  presented  to  the  Shipbuild- 
ing Industry. 
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Drawing  Room  Equipment  and  Suppli 


Complete 
Drawing  Room 
Equipment 


The  Electro-Sun  Company  is 
prepared  to  furnish  all  the 
equipment  required  to  com- 
pletely outfit  an  up-to-date 
drawing  room.  The  materials 
which  this  company  furnishes 
are  all  of  the  most  improved  design  and  highest  quality 
and  include  all  the  special  instruments  desirable  for 
ship  construction  drafting  work.  A  large  range  of 
types  and  sizes  of  equipment  permits  exact  meeting  of 
any  requirement,  and  large  stocks,  particularly  of  draw- 
ing instruments  and  supplies,  assure  prompt  service  and 
quick  deliveries.  Complete  catalog  of  drawing  ma- 
terials, and  drawing  room  equipment  and  supplies  fur- 
nished on  lequcst. 


Filing 
Cases 


Combination  Drawing  Table 


Drawing 
Tables 


cious  drawers.  This  table  can  be  fum 
without  the  parallel  straight-edge.  Iron 
ing  Tables,  Folding  Drawing  Tables 
Drawing  Tables,  Revolving  Top  Drawir 
tachable  and  Separate  Drawing  Boards 
combinations  can  also  be  furnished  in  ni 
to  suit  all  purposes.  Horses  for  Dra 
Draftsman's  Stools,  and  other  drawing 
ment  and  accessories  can  also  be  suppb'ed. 


Sectional  Filing  Cabinet 

Filing  Cases  of  all  types  and 
sizes  can  be  furnished,  arranged 
■-  for  convenient  filing  and  ready 
I  reference  to  drawings,  blue 
 ,  prints,  tracings,  maps,  photo- 
graphs, specifications,  etc.  These 
filing  cases  are  built  of  first  class  materials  and  are  of 
high  grade  workmanship,  and  (Kcupy  a  minimum  space. 
The  type  shown  above  is  made  up  of  interchangeable 
sections  conveniently  permitting  expansion  as  more  cab- 
inet space  is  required.  These  cabinets  can  also  be  fur- 
nished of  special  arrangement,  construction,  trimmings 
or  fittings  to  order. 


Drawing  Tables  of  all  types 
;  and  sizes  are  furnished  with  the 
i  most  improved  and  modern  ad- 
J  justmcnts  for  comfort,  conven- 
1   I  ience  and  efficiency'.   The  draw- 

ing table  illustrated  above  is 
particularly  adapted  for  ship  drafting  due  to  its  sturdy 
construction,  large  adjustable  drawing  board  and  spa- 


Drawing  InstrnmenU 


Drawing 
Instruments  and 
Drafting  Tools 


The  Drawing 
furnished    by  the 
Company  comprise 
plcte  variety  of  a 
may  be  of  assistant 
work  and  also  for 
connected  with  ship  design.    All  of  thes 
are  of  guaranteed  quality  and  accuracy 
best  that  can  be  obtained. 

Drawing  Instrument  Sets  as  shown  al 
nished  in  all  standard  and  special  combim 
are  of  the  finest  German  Silver  and  I 
These  instruments  are  also  supplied  sxngi 


Transparent  Cellaloid  Trianglet 

A  number  of  the  more  important  drafti 
supplies  which  can  be  furnished  are  listed 


Compasses,  Beam 
Cur\TS,  Copenhagen  Ship 
Cur\'es,  French 
Dividers,  Proportional 
Edges,  Straight 
Erasers 

Erasing  Shields 
Pencils,  Drawing 
Pens,  Lettering 
Pens,  Shading 
Parallel  Rules 
Planimeters 


Pantographs 
Protractors 
Scales,  Archi 
Scales,  Boxw 
Scales,  Engir 
Slide  Rules 
Splines 
Spline  Weigl 
T  Squares 
T  Squares,  J 
Thumbtacks 
T'riangles 


ELECTRO -SUN  COMPANY,  INC. 

161  WASHINGTON  STREET,  NEW  YORK,  N.  Y. 


Drawing  Room  Equipment  and  SuppKes 


Drawing 
Supplies 


Copenhagen  Ship  Carves 

A  large  stock  of  all  drawing 
supplies  are  kept  in  stock,  thus 
permitting  orders  to  be  filled 
and  shipped  promptly.  Small 
orders  receive  the  same  prompt 
and  careful  attention  given  to 
Drawing  Paper,  Tracing  Cloth,  Cross- 


ge  orders, 

:tion  Paper,  etc.,  of  all  t>'pes  and  grades  can  be  fur- 
hed  in  rolls  or  sheets. 

The  products  listed  below  are  among  the  large  stock 
drawing  supplies  ready  for  immediate  delivery: 

.    \  %     >\    >\  >v\  Av\  \  M\  :\A 


Every  technical  man  has  fre- 
quent need  for  data  of  his  own 
selection,  which  can  only  be  ob- 
tained by  making  his  own  ref- 
erence book.  Lefax  supplies 
the  "makings"  for  such  a  book 


in  the  form  of  loose-leaf  data  sheets,  blank  forms  and 


pocket  binders. 


5=- 


lard,  Bristol 
oth,  Black  Print 
oAy  Blue  Print 
oth,  Brown  Print 
oth,  Cross-Section 
oth,  Tracing 
fvers,  Loose-Leaf 
,ta  Sheets,  Marine 
Lta  Sheets,  Mechanical 
k,  Waterproof  Draw- 
ing 

per,  Black  Print 


Paper,  Blue  Print 
Paper,  Brown  Print 
Paper,     Cloth  -  Backed 

Drawing 
Paper,  Cross-Section 
Paper,  Detail 
Paper,  Drawing 
Paper,  Eggshell 
Paper,  Isometric 
Paper,  Metric 
Paper,  Strathmore 
Vellum,  Tracing  Paper 


About  2,000 
data  sheets  (4,000 
pages)  are  now 
available.  They 
are  accurate,  con- 
densed, self-in- 
dexed and  cover 
practically  the  en- 
tire technical  and 
business  fi  e  1  d  . 
Over  100  difler- 
ent  blank  forms 
are  also  available,  for  special  data  sheets. 

Write  for  specimen  sheets  and  complete  information. 

The  Electro-Sun  Company, 
through  its  well  equipped  Blue 
Printing  and  Photographic  De- 
partments, is  in  a  position  to* 
fill  orders  of  any  size  for  copies 
of  drawings,  blue  prints,  let- 
ters, specifications,  etc. 

For  copying  drawings  on  transparent  paper  or  cloth, 
reproductions  are  made  by  the  Blue  Print,  Blank 
Print,  or  Sepia  Print  Process,  as  specified. 

Reproductions  of  blue  prints,  specifications  or  draw- 
ings on  non-transparent  material  are  made  by  the  photo- 
process  to  any  specified  size. 


Prints  and 
Photographic 
Reproductions 


ELECTRO -SUN  COMPAJNfY,  INC. 

161  WASHINGTON  STREET,  NEW  YORK,  N.  Y. 
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The  Photostat 


The  Pliotot^tat 


The  Photostat  is  a  Photo- 
graphic Copying  Machine  with 
all  the  necessary  equipment  tor 
i  -:  making    facsimile    copies.  It 

makes   photographic  reproduc- 
tions, quickly  and  at  small  cost, 
to  any  specified  si/.e — the  same  size  as  the  original, 
enlarged,  or  reduced.    The  name  Photostat  is  regis- 
tered in  the  U.  S.  Patent  Office. 


Shipyard  I  hcs 


The  Photostat  is  used  to 
copy  pencil  or  ink  drawings, 
^ketches,  tracings,  hlue-prints, 
photographs,  reports,  data  sheets 
records,  letters,  graphs,  specifi- 
cations, charts,  etc. 
Since  the  Photostat  can  make  greatly  reduced  repro- 
ductions, without  the  loss  of  legibility,  it  is  particularly 
adapted  to  the  copying  of  drawings,  blue-prints,  etc..  as 
the  reduced  copy,  being  perfectly  legible,  becomes  as 
good  a  record  a>  the  original  and  is  more  easily  liandled 
and  filed. 


Sizes 


The  Photostat  is  made  in 
three  models,  all  of  which  are 
equipped  with  cither  a  book 
holder  or  engineering  copy 
honrd  of  the  si/.es  given  in 
the  table  below.  All  of  these 
models  can  be  adjusted  to  copy  subjects  of  larger  sizes 
if  desired. 


Si/-  n{ 

MihM 

Si/i-  (il 

Kiii;im'<-riiiK 

V\i  (>:  Sjiaci' 

("l'> 

Ilul-l-r 

1 

1 1  ".."xl  \" 

■_M"\Jt." 

11" 

.:r'.\»n" 

3 

IS"  xii-J' 

■.■'••\\s" 

I '""I  The  original  subj 
I  I  graphed   directly  i 

Operation       j  cially  manufacture 
[  paper,  producing 
=  copy  which  is  imn: 
off,  developed  and 

in  the  Photostat  itself. 

The  focusing,  exposing,  and  developing 
trolled  by  simple  mechanical  devices,  ai 
plate,  film  or  other  intermediate  negativ 
made. 

After  fixing,  the  copy  is  removed  to  a 
ning  water  and  rapidly  washed  free  froi 
It  is  then  dried  and  ready  for  use.  As 
as  desired  can  be  run  off  in  this  manner. 

By  a  simple  adjustment  of  the  mechan 
device,  the  copy  may  be  made  at  actual  : 
or  enlarged,  within  the  size  limitations  of  t 


f  From  the  point  c 
I  curacy,  speed,  econi 
Advantages  I  ience  or  quality  of 
;  the  Photostat  offei 
■  vantages  as  a  poi 
equipment  of  a  mod 

drafting  room. 

Accuracy: — Its  accuracy  is  unquestionafa 
a  fac-simile  copy.  Any  possibility  of  draft 
graphical  errors  or  omissions  is  entirely  el 

Legibility: — The  lens  of  the  Photostat 
a  quality  and  may  be  focused  so  exactly  th 
of  the  copy  are  as  clear  as  the  original  : 
feature  is  of  particular  importance  in  the 
drawings  from  an  unhandy   size  withou 
clearness  of  detail. 

Speed:— It  is  possible  to  make  copies 
of  one  per  minute  and  users  have  cited  ma 
where  as  many  as  500  to  800  or  more  < 
have  been  made. 

Economy: — Laborious  and  expensive  < 
checking  are  eliminated,  and  unskilled  bh< 
to  reproduce  work  of  any  kind  quickly,  e; 
low  cost.  Analyses  by  its  users  show  tl 
of  reproducing  drawings,  etc.,  may  be  n 
that  of  a  skilled  draftsman,  working  seve 
several  days  to  that  of  a  boy  working  a  f 
In  one  instance,  in  the  copying  of  docu 
work  previously  requiring  over  200  hours 
was  done  by  the  use  of  the  Photostat  in  i. 
saving  of  over  $50  a  day  in  salaries  alone. 

Convenience: — ^The  Photostat  is  ver\'  sii 
struction  and  ver>'  easy  to  operate.  A  boy 
the  ability  to  work  in  an  office  can  learn  in  1 
hours  to  operate  a  Photostat. 

Quality  of  Work :— Photostat  copies  di 
the>  do  not  smut;  also  the>-  are  water-pro 
are  erasure  proof. 


COMMERCIAL  CAMERA   CO.,  ROCHESTER,  N. 

CHICAGO,  NEW  YORK,  PHIL  ADELPHIA,  SAN  FRANCISCO,  WASHINGT 
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Time  Stamping  Clocks 


Follett  Time  Stamping  Clock 


FoUett  Time 
Recording  Clock 


way,  New  York  City. 


The  device  shown  is  a  Time 
Stamping  clock  which  records 
every  minute  of  the  day  and 
night  automatically.  It  is  made 
by  the  Follett  Time  Recording 
Company  of  9a  West  Broad- 


Features  and 
Principles  of 
I  Operation 


The  outstanding  feature  of 
this  device  is  the  simplicity  of 
its  construction,  thereby  lending 
itself  to  suit  almost  any  condi- 
tion where  time  keeping  is  the 
important  factor.    It  is  wound 
and  set  like  any  ordinary  watch  or  clock  and  prints 
the  date  and  time  in  a  straight  line,  in  plain  figures, 
tripping  the  date  automatically  at  midnight. 

The  basic  principle  of  operation  is  by  means  of  an 
escapement  fork  which  passes  through  an  eccentric  at- 
tached to  the  clock  movement,  the  latter  being  separate 
from  the  printing  mechanism  which  gives  the  time  and 
date  each  time  an  impression  is  taken.  The  importance 
of  this  feature,  that  of  having  the  clock  movement  sep- 
arate from  the  printing  mechanism,  can  be  easily  ap- 
preciated when  it  is  stated  that  in  taking  impressions 
there  is  no  limit  to  the  quantity,  and  no  amount  of 
pounding  can  aflect  the  time  keeping  qualities  of  the 
clock  movement. 


Printing 
Mechanism 


This  printing  mechanism  has 
its  own  motive  power  and  is 
driven  by  the  clock  movement. 
The  oscillations  of  the  clock 
movement  carry  the  eccentric 
horizontally  from  right  to  left 
and  return,  and  upon  the  completion  of  its  full  turn, 
the  fork  trips  the  minute  wheel,  and  thus  records  the 
time  and  day.  Concurrently  with  the  minute  wheel, 
upon  the  completion  of  60  minutes,  the  hour  and 
meridian  wheels  trip  correspondingly. 


Advantages  of 
Time  Stamping 
Clocks 


With  a  machine  of  this  kind 
1  an  exact  result  of  every  minute 
I  of  an  operation  on  any  particu- 
I  lar  piece  of  work  can  be  had 
J  at  all  times.  From  the  moment 
the  boiler  is  placed  in  the  hold 
up  to  the  time  it  is  fired  for  steam  this  recording  de- 
vice will  give  the  exact  number  of  hours  and  minutes 
consumed  in  the  entire  operation.  Likewise  in  getting 
rafters  together,  or  in  the  assembling  or  putting  to- 
gether of  hulls,  decks,  masts,  etc.,  every  moment  can 
be  accounted  for. 


i  j      Special  work  tickets  and  spe- 

I  cial  material  cards  which  are 
Adaptability     !  used  by  various  concerns  can  all 
I  be  used  with  this  machine  by 

 ,  ,1  means  of  proper  gauges  to  fit 

the  particular  cards  and  so  get 
all  imprints  uniformly.  Arrangements  can  be  made  so 
as  to  eliminate  all  waste  in  so  far  as  space  and  printing 
on  the  card  is  concerned  and  the  resume  or  compilation 
of  the  entire  time  so  adjusted  as  to  make  computation  a 
very  speedy  and  accurate  operation.  In  other  words^ 
at  a  glance,  almost,  you  can  tell  exactly  just  how  long 
one  man,  or  fifty  men,  took  to  do  a  particular  job. 


Guarantee 


By  means  of  special  wheels, 
special  conditions  are  well  taken 
care  of.  In  cases  where  the 
decimal  system  is  employed 
wheels  can  be  made  up  in  lOths 
or  50ths  of  the  hour  all  actu- 
ated in  the  same  manner.  And  for  night  work,  the 
24  hour  wheel  running  from  o  to  23,  or  as  may  be 
selected  by  the  user,  can  also  be  made  specially. 

The  entire  machine  is  built  in  a  solid  grey  iron 
case,  and  the  best  materials  obtainable  are  used  in  its 
construction.  A  liberal  guarantee  is  given  with  each 
and  every  one  sold  and  correspondence  is  solicited  by 
the  sole  manufacturers. 


FOLLETT  TIME  RECORDING  CO. 

9A  WEST  BROADWAY,  NEW  YORK,  N.  Y. 
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Grinders,  Die  Heads  and  Small  Tools 


••Modem'' 
Plain  Grinders 


taken  without  chatter. 


Designed  tor  rapid  manipula- 
tion, extreme  accuracy,  and 
severe  duty. 

Base  is  massive  with  lieavy 
cross  sections,  giving  exceptional 
rigidity.     Heavy  cuts  may  be 


The  headstock  is  driven  through  Internal  Helical 
Gear,  insuring  absolute  smooth  movement  to  the 
work.  Work  centers  are  over  and  between  the  guides 
of  the  table,  eliminating  the  strains  found  where  work 
centers  are  outside  and  overhanging  their  bearings. 

All  controls  are  placed  on  the  front  of  machine  to 
give  maximum  convenience. 

Machines  are  fitted  throughout  with  the  most  suit- 
able t>'pes  of  anti-friction  bearings.  All  revolving 
shafts,  pulleys  and  gears  completely  guarded. 

Other  features  include;  non  self-centering  revers- 
ing mechanism;  variable  tarry  device;  steady  rests  of 
universal  movement:  positive  stops  for  duplicating 
work;  gears  engaged  with  shaft  by  our  patented  ball 
drive  clutch. 

"Modern"  Plain  (irinders  are  made  in  eight  sizes 
as  follows: 

8"  X  1 8"  12"  X  6o" 

8"  X  so"  lb"  X 

12"  X   U)"  i^)"  X  48" 

12"  X  48"  lO"  X  60" 


**Modem" 
Universal 
Grinders 


Weight,  rigidity,  stability, 
wide  range,  great  adaptability 
and  extreme  accuracy  are  char- 
acteristics of  this  Modern 
( jriuiier. 


"Modern"  Universal  (jrinders  have  many  distinctive 
features,  the  most  important  of  which  are  as  follows: 
— Angle  sides  instead  of  "T"  slots  to  insure  accurate 
alignment  on  Head  and  Foot  Stock. 
— Wheel  spindle,  exceptionally  large. 
— Headstock  bearings,  adjustable  for  wear. 
— Counter-shaft,  self-aligning  and  fitted  with  anti- 
friction bearings. 


"Modem'' 
Self -Opening 
Die  Heads 


Modern  Self-Opc 
Heads  (Adjustable)  i 
on  turret  of  any  ban 
matic  screw  machine, 
fitted  with  closing 
vertical   and  horizoi 

spindle  machines. 

The  success  of  Modern  Self-Opening  Dii 
due  primarily  to  correct  mechanical  design, 
as  rigid  as  solid  heads,  quickly  cleaned  wi 
mounting  or  taking  entirely  apart.    Also  tl 
clog  as  easily  as  other  types. 


"Mo<lern'' 
Magic  Chuck  and 
Collet  Equipment 


Modern  Self-Opening  Die  Heads  eliminat 
plex  and  troublesome  adjustments  and  reqplac 
other  t>'pes — practically  nothing  to  wear  out 

Chasers  cannot  change  position  durii 
Chasers  will  not  "rock",  "cock",  or  "bd 
mouth."  Modern  construction  insures  c 
size,  accuriite  threads,  true  to  lead. 

The  quick  reversal  saves  the  usual  "back 
and  turns  it  to  production. 

Made  in  17  sizes,  each  having  a  wide  nu 
ameters  which  may  be  cut.  It  is  not  necessa: 
a  separate  head  for  each  different  job. 

The  "Modern"  Ma 
and  Collet  Equipmen 
a  single,  live  spindle 
into  a  multiple  with 
holes  as  you  have  toe 
Especially  valuable  f 
>ive  operations  without  removing  or  resetti 

It  is  used  on  drill  presses 
or  other  revolving  spin- 
dles, lathes,  screw  ma- 
chines, etc.  Made  in  both 
positive  and  friction 
drives ;  5  sizes  taking 
Mor>c  Taper  Shanks  No. 
o  to  No.  6  inclusive. 

Drills,  reamers,  boring 
bars,  counter  bores,  and 
mills,  taps,  etc.  changed  almost  instantly  witl 
ping  or  slowing  machine. 

It  is  a  real  time  saver  and  production  sp 
A  special  collet  for  reclaiming  drills  wil 
tangs  will,  through  the  saving  effected,  so( 
the  entire  initial  cost. 


"Modern"  CoUapsi 
arc  rigid  and  effiden 
possess  all  the  merit 
solid  taps  plus  the  co 
and  time-saving  of  tl 
sible.  The  sizes  foi 
are  3/4"  to  3".  Larger  sizes  can  be  made 
For  further  information  send  for  bulletin. 


"Modem'' 
Collapsible 
Taps 


MODERN  TOOL  COMPANY 

400  FRENCH  STREET,  ERIE,  PA. 
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Milwaukee  Milling  Machines 


MHIIIIIIIIIIIIIIH 


Milwaukee 
Horizontal 
Milling  Machines 


IMIIIIlllUIHIIIHIIIHillillllllllllllllll 


well  as  the  regular  milling  operations. 


Milwaukee  Milling  Machines 
embody  many  features  of  merit 
that  recommend  them  to  dis- 
criminating purchasers.  They 
are  designed  and  constructed  to 
efficiently  handle  unusual  jobs  as 


Flooded  Lubrication  System  which  all  Milwaukee 
Milling  Machines  embody.    This  reduces  .supervision 

-    .  -  i. 


The  column  is  a  box  section,  semi-steel  casting,  hav- 
ing few  and  small  openings,  and  is  reinforced  with 
.heavy  vertical  and  horizontal  internal  walls.  The  dove- 
tail knee  slide  extends  upward  to  the  overarms,  form- 
ing ample  bearing  surface  for  securely  attaching  the 
various  attachments. 

The  knee  is  a  semi-steel  box  section  casting  with 
solid  top  and  extended  slide,  designed  to  secure  maxi- 
mum rigidity.  There  are  no  holes  in  the  saddle  slide 
to  close  under  pressure  and  impair  alignment. 

The  table  is  also  a  semi-steel  casting  and  is  finished 
both  top  and  bottom,  eliminating  the  possibility  of  dis- 
tortion due  to  the  leaving  of  scale  on  one  side.  The 
T-slots  in  the  table  are  of  ample  depth  to  prevent  the 
breaking  out  of  metal  around  the  holding  down  bolts. 
The  bearing  of  the  table  on  the  saddle  is  at  the  top  of 
the  saddle.    Larger  bearing  surfaces  are  thus  secured. 

The  patented  double  overarm  consists  of  two  steel 
bars  parallel  with  the  spindle.  This  construction,  to- 
gether with  the  triangular  arbor  supports,  maintains 
positive  alignment  of  the  arbor  and  prevents  it  from 
being  pounded  out  of  line  when  large  coarse  pitch 
cutters  are  used  at  a  distance  from  the  face  of  the 
column. 

The  flanged  spindle  of  Milwaukee  Milling  Ma- 
chines has  a  large  diameter  flange  forged  on  the  end. 
This  flange  carries  well  proportioned  keys  for  driving 
large  face  milling  cutters  and  the  arbor  drive  collar. 
The  arbor  drive  collar  has  recessed  notches  to  receive 
the  dogs  on  the  arbor,  thus  removing  the  strain  of  the 
cut  from  the  taper  hole  in  the  spindle  which  retains  ifs 
original  accuracy,  and  it  also  protects  the  face  of  the 
spindle  from  injury.  The  reverse  for  the  spindle  is 
self-contained  in  the  machine;  no  overhead  apparatus 
is  necessar\'. 

All  bearings  and  gears  in  the  main  frame  and  feed 
box  are  flooded  with  lubricant  by  the  Automatic 


to  a  minimum,  as  there  is  no  danger  of  bearings  being 
cut,  shafts  sticking  tight  or  gears  wearing  away. 

Every  Milwaukee  Milling  Machine  is  equipped 
with  pump  and  means  for  lubricating  the  cutters  auto- 
matically. 

 '""i     Milwaukee  Vertical  Milling 

Milwaukee      I  Machines  embody  the  same  cx- 
Vertical        1  cellent  features  as  the  horizontal 
1  Milling  Machines  |  type.    The  vertical  spindle  is 

i,  ,  ,  ,..  ,  ...I  adjustable  only  for  wear  and 

this  construction  is  decidedly 
rigid  and  can  be  relied  upon  to  maintain  correct  align- 
ment through  years  of  service.  Adjustment  sufficient 
for  all  purposes  is  secured  by  making  the  knee  only  ad- 
justable. The  vertical  type  Milwaukee  Milling  Ma- 
chines were  designed  primarily  for  the  regular  line  of 
work  which  is  best  adapted  to  machines  of  this  type  on 
account  of  ease  of  chucking,  but  there  are  many  parts 
that  can  be  milled  in  connection  with  the  rotary  table 
by  the  continuous  milling  process  whereby  the  cutters 
arc  always  in  the  cut  and  remarkable  results  accom- 
plished. 


KEARNEY  &  TRECKER  COMPANY 

MILWAUKEE,  WIS.,  U.  S.  A. 

699 


Wamer  and  Swasey  Turret  Lathes 


Mo.  3A  riiiv«'r>al  Hollow  Hexagon  Turret  Lathe 
X  It"  or  4*i»"  X  tl"  Bar  Caparily  — 16"  Chucking  Capacity 


W  &  S  1  iirrot 

Latheri  and 
Screw  MurliinoH 


Warner  &   S\vase\  Turret 
Lathes  and  Screw  ^Llchincs  for 
rapid  and  accurate  production 
of    bolts,    studs,    pins,  valve 
i.....  parts,   rivet  sets,   ^ear  blanks 

and  similar  pieces  used  in  con- 
struction and  repair  in  shipbuilding!;.  The  illustrations 
on  this,  and  the  following  two  pajies,  show  some  ship- 
buildinji;  parts  in  process  of  beinj;  finished  on  \V  &  S 
Turret  Lathes.  'I'he  majority  of  shipbuildinj;  plants 
are  just  bejjinninji;  to  realize  the  importance  of  the  tur- 
ret lathe  in  the  repair  and  construction  of  ships. 

'I'he  strenjith,  power  and  ease  of  operation  of  W  &  S 
turret  lathes  c  reate  a  wide  variety  of  demands  upon 


them.  Speed  in  operation  is  noticeable  e\cn 
small  lots,  as  few  as  six,  are  made  at  one  time. 
Built  with  Bar  Capacities  from 

l^ii  in.  X  4  in.  to  4H  in.  x  4.4  in. 

Maximum  Swing  20^2  in. 

ALiximum  Chuck  Capacity  16  I-2  in. 

Universal  Hollow  I 
Turret  Lathes  arc  a  hi[ 
yeloped  type  of  turre 
They  have  more  than 
power  to  take  the  dwp 
and  highest  speeds  tl 
hijih  speed  steel  cutters  will  stand.  Their  grca 
aids  in  the  resulting  maximum  production. 


I'nivcrsal  Hollow 
Hexagon 
Turret  Lathes 


Val\c  Tarl-  An  Fiiii>hcd  on  ^  ^  S  Tiirrcl  La!he>    This  Valve  Body  U  U\ii"  x  W  Over  All 


THE  WARINER  &  SWASEY  CO.,  CLEVELAND,  OHIO 

Addnvs.^  Nearot  Ottue.    For  IaA  of  Ofliren,  See  Third  Page  Following 


A  Lar^^e  Stud,  Wi"  Diam.,  Being  Finished  on  a  No.  3A  Turret  Lathe  in  a  Pacific  Coast  Shipbuilding  Plant. 
This  Slud  Is  Used  in  the  Propeller  Hub,  Holding  the  Blades,  and  there  are  22  in  Each  Hub 


The  all-geared  head  construction  of  these  machines 
closely  approaches  the  perfect  in  the  rigid  centering  of 
the  spindle,  the  number  of  speed  changes  (twelve)  for 
the  spindle,  and  its  freedom  from  vibration.  The 
lower  half  of  the  head  casing  is  cast  in  one  piece  with 
the  bed.   All  running  parts  of  the  head  mechanism  are 


immersed  in  oil  or  lubricated  by  the  splash  system. 

Twelve  forward  and  reverse  spindle  speeds  are  in- 
stantly available  and  are  ver>'  valuable  when  small 
and  large  diameters  are  to  be  turned,  bored  or  threaded 
on  the  same  piece. 

The  square   turret  carriage  or  side  carriage  is 


aBy^'^t  \  iff  TH' ^  ^ 

7^  - 

pfer^'TT  ^*"F^ 

—  *4  — 1- 
 ^  r-.ff^-  

A         Capacity,  2A,  Finishing  a  Shaft 
The  Accuracy  of  These  Machines  Was  Shown  on  This  Shaft.   Note  the  Length  and  Close  Limits  of  the  Holes  Bored,  and 

Outside  Limits 


THE  WARNER  &  SWASEY  CO.,  CLEVELAND,  OHIO 

Address  Nearest  Office.  For  IJst  of  Offices,  See  Second  Page  Following 
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Warner  and  Swasey  Turret  Lathes 


No.  2 A  Making  Rivet  Sets  from  Bar  Stock 

mounted  on  the  front  V  of  the  bed  so  that  it  can  be 
moved  out  of  the  way  of  the  hexagon  turret  when 
not  operating  with  it.  The  square  turret  holds  four 
cutters. 

The  carriage  lias  ten  each  cross  and  longitudinal  feed 
changes,  with  six  independent  stop  screws  to  regulate 
the  longitudinal  travel.  Power  cross  feed  for  the  cross 
slide  can  be  governed  by  a  large  dial  having  six  ob- 
servation clips.  The  use  of  the  square  turret  in  con- 
nection and  simultaneously  with  the  hexagon  turret 
has  proved  a  time  saver  of  no  mean  dimensions.  On 
some  jobs  this  feature  alone  saves  as  much  as  fifty  per 
cent  of  the  time  necessary  on  other  turret  lathes. 

The  standard  tool  equipment,  designed  to  accom- 
pany these  machines,  covers  a  wide  range  of  bar  and 
chucking  work. 

The  Warner  &  Swasey  Company  will  be  glad  to  es- 
timate the  time  necessar>'  to  finish  your  work  on  W  &  S 
turret  lathes.  Send  them  blue  prints  of  your  bar  jobs 
up  to  in.  diameter  x  44  in.  long  and  your  chuck 
work  up  to  iSyi  in.  diameter.  The  illustrations  shown 
here  may  suggest  some  jobs  W  &  S  machines  can  do 
more  quickly. 


4  Universal  j  Screw 


Na 

Turret  Screw 
Machine 


4  Unive 
Machine  1 
use  in  the  shipbuiL 
shop,  for  bar  wor 
in.  X  10  in.  and  c\ 


to  8j/2  in.  diameti 
Universal  Hollow  Hexagon  Turret  Latht 
and  hexagon  turrets  operate  simultaneous 
ber  of  pieces,  thereby  saving  a  great  deal  c 
square  turret  has  power  longitudinal  ani 
each  with  eight  changes.  The  hexagon  1 
independent  power  longitudinal  feed,  ah 
changes. 

The  machine  can  be  provided  with  cone 
geared  head  single  pullc>'  drive  construcdc 
ter  is  for  use  with  constant  speed  motor  o 
tershaft.  The  cone  of  the  standard  nu 
ranged  with  ratios  desig;ned  for  the  pi 
speeds  and  for  transmitting  maximum  pov 

The  No.  4  Universal  embodies  the  sam 
workmanship  and  careful  attention  to  the 
materials  that  enter  Into  all  the  Wamc 
products. 

M  J3 
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Warner  and  Swasey  Turret  Lathes 


No.  4  Universal  Screw  Machine 


w  &  s 

Turret  Screw 
Machines 


Warner  &  Swasey  Turret 
Screw  Machines  are  primarily 
designed  for  rapid  manufacture 
of  screws,  bolts,  nuts,  and  other 
small  parts.  They  are  also  well 
adapted  for  chucking  castings 
and  forgings,  and,  compared  with  the  larger  universal 
turret  lathes,  are  particularly  suitable  for  use  as  spe- 
cialized machines. 

These  machines  are  made  in  four  sizes : 
No.  I — 5^  in.  (i6  mm.) 
No.  2 — I  in.  (25  mm.) 
No.  4 — in.  (38  mm.) 
No.  6 — 2^  in.  (57  mm.) 
No.  I  Turret  Screw  Machine  is  the  smallest  ma- 
chine of  this  type  built  by  The  Warner  &  Swasey 
Company.    It  is  simple,  accurate  and  operates  quickly. 

It  is  equipped  with  plain  head,  automatic  chuck  and 
bar  feed. 


No.  1  Turret  Lathe 

The  cut-off  is  lever  operated  and  is  regularly  fur- 
nished with  two  tool  posts  of  different  heights. 

No.  2  Turret  Screw  Machine  is  an  enlarged  No.  i 
in  every  respect  except  for  the  points  mentioned  below. 
It  is  a  larger  and  stronger  machine  throughout,  with 
u  automatic  chuck  capacity  of  i  in.  (25  mm.) 

The  machine  is  furnished  with  either  plain  or  geared- 
friction  head.  The  geared-friction  head  machine  has 
been  added  to  this  series  to  accomodate  heavier  turning 
Dperations  on  steel  and  to  make  possible  the  cutting  of 
larger  threads  by  the  use  of  a  die  head  in  the  turret. 
The  friction  gears  give  two  spindle  speeds  for  each 
ipeed  of  the  driving  cone.  In  other  respects  the  design 
is  similar  to  that  of  the  plain  head  machine. 

No.  4  geared-friction  head  screw  machine  is  similar 


in  design  to  the  No.  2  Geared-Friction  Head  Machine 
and  will  admit  ij4  in.  (38  mm.)  round  bar  stock 
through  the  automatic  chuck  and  will  chuck  work 
requiring  a  height  of  centers  of  8  in.  (203  mm.)  over 
the  bed.  This  machine  is  generally  used  for  quantity 
production. 

No.  6  Double  Friction  Back  Geared  Turret  Screw 
Machine  is  the  largest  and  heaviest  machine  of  the 
series  and  like  the  No.  4  machine  is  very  largely  used 
in  quantity  production. 

The  automatic  chuck  will  accommodate  2]/^  in. 
(57  mm.)  round  bars  and  the  turret  slide  has  a  turn- 
ing movement  of  12  in.  (305  mm.) 

With  its  double  friction  back  gears  it  has  almost 
double  the  power  of  the  single  back  geared  machine. 


It  has  three  spindle  speeds  instead  of  two  for  every 
shift  of  the  belt. 

The  heavy  dut>^  carriage  with  six  power  cross  feeds, 
together  with  the  double  friction  back  gears,  make  pos- 
sible greater  production  on  this  No.  6  than  on  any 
other  machine  of  its  size. 

In  addition  to  greater  output,  this  No.  6  will  finish 
parts  in  its  size  range  which  require  strength  and  ex- 
cess power  just  as  well  as  the  heavier  and  more  ex- 
pensive machines.  This  new  No.  6  finishes  at  lower 
gear  blanks,  forgings  and  tough  alloy  steel  pacts. 


Branch  Offices 


In  addition  to  the  main  of- 
fice and  works  at  Cleveland, 
Ohio,  The  Wqrner  &  Swasey 
Company  maintains  the  follow- 
ing Branch  Offices: 

New    York    Office— Singer 

Building. 

Boston  Office — Oliver  Building. 

Buffalo  Office — Iroquois  Building. 

Detroit  Office — Ford  Building. 

Chicago  Office  and  Display  Rooms — 618-622  Wash- 
ington Boulevard. 


Address  Nearest  Office.   For  List  of  Offices  See  Above 
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Double  Mushet  High  Speed  Steel 


Double 
Mushet 


The  complex  demands  on 
I  modern  tool  steels  have  led  us 
I  to  perfect  an  extra  qualit>'  of 
-  High-Speed  Steel,  a  combina- 

1,,  ,..  tion  which  has  been  formed  by 

a  higher  percentage  of  costly  al- 
loys thus  resulting  in  a  greater  endurance  under  se- 
vere usage.  This  steel  we  call  Double  Mushet  High 
Speed  Steel  and  it  is  meeting  successfully  some  of  the 
most  exacting  de- 
mands, both  in  tests 
and  in  shop  work, 
that  modern  steel  is 
expected  to  accomp- 
lish. 

For  milling  cutters, 
for  reamers  and  drills, 
for  formed  and  other 
tools  which  should 
keep  exact  shape  and 
size  for  the  longest 
possible  time,  it  will 
be  found  especially 
valuable.  Double 
Mushet  is  the  steel  to 
use  for  heavy  cuts, 
heavy  feeds  and  high 
speeds.    The  officials 

of  liny  machine  or  engineering  shops,  who  are  deter- 
mined to  get  the  utmost  output  from  their  plant  will 
find  Double  Mushet  justifies  its  reputation,  and  of- 
fers a  practical  and  economical  solution  to  the  tool  cut- 
ting problem.  A  stock  is  carried  in  the  usual  sizes  and 
special  sizes  will  be  imported  promptly. 


Titanic  Carbon 
Tool  Steel 


Ah 


Treated  Double 
Mushet  Bits 


i"  '"  :      Hits  can  be  supplied,  made 

1  rr  .^j  n_,ui«     from    Double    Mushet  High 

Speed  Steel  Bar  stock.  These 
are  carefully  treated  and  hard- 

^    -  encd   by   experts   and   cut  to 

standard  tool  holder  lengths.  By 
cutting  on  an  angle,  waste  when  grinding  to  shape  is 
eliminated.  This  is  a  most  economical  way  of  buying 
high  speed  steel  in  small  quantities. 


These  are  rolled  close  to  size 
;  and   anneal  e  d  thoroughly, 
so  that  they  may  be  easily  ma- 
chined or  worked.    They  are 
free  from  scale  and  easy  to 
treat  or  harden.    Mushet  High 
Speed  Sheets  are  particularly  adapted  for  the  making 
of  Slitting  Saws,  Dies,  Discs,  and  Parting  Tools. 


Miinhet 
High  Speed 
Sheets 


Mushet  Special 

Original 
Self-Hardening 


'I'his  is  the  original  air  or 
-  self-hardening  steel.  It  has 
'.  long  been  a  favorite  with  many 
for  use  in  tool  holders  when  the 
work  dot»s  not  warrant  the 
use  of  high  grade  Double 
Mushet.  It  is  a  fact  nlso  that  the  peculiar  nature  of 
this  steel  fits  it  especially  for  work  on  brass  and  we 
recommend  it  for  this.  There  are  many  other  uses  for 
this  steel  about  the  shop  and  it  will  he  found  to  ren- 
der gotd  service  for  such  jobs  as  come  within  its  range. 


Experience  has  pi 
is  is  impossible  to  ] 
steel  that  can  be 
used  for  all  kinds  of 
ferent  tempers  of  t( 
therefore  produced: 
containing  different  percentages  of  carboi 
to  the  kind  of  tools  to  be  made. 

The  higher  the  carbon  contents,  the  har 

becomes. 

Titanic 
Tool  Stce 
mended  f 
and  pre 
chisels,  SI 
shear  bl 
dies,  res 
other  to 
proper  t 
taining 
carbon  n 
plied  upoi 
nature  oi 
work  whi 


C.  P.  I. 
Pneumatic 
Tool  Steel 


In  order  to  sup 
to  meet  successfully 
mal  demands  causcc 
troduction  of 
we  are  the  j 
ing  C.  P. 
Steel.  Kor  rivet  snaps,  button 
either  special  or  regular,  it  will  „ 
the  qualities  of  toughness  and  elasticity 
shape  and  insure  usage  with  the 
hreakage. 


Taylor's  Best 
Yorkshire  Iron 


Taylor's  Be^t  \ 
is  manufactured  f 
and  Swedish  ore.  ^ 
terial  enters  into 

 .....J  ture,  thus  an  even 

grade  of  fiigphed  II 
suit.  During  the  process  of  mamfaecui 
and  hammered  several  times  bcfofc  the  j 
sidered  as  finished  thus  giving  it  a  fibro 
with  elasticity. 

It  will  meet  the  most  exacting  specihcatj^ 
of  high  grade  wrought  iron.  Taylor  s  Ba 
Iron  is  tough,  ductile,  fibrous,  and  of  unif 
It  is  smooth,  free  from  cinder  pockets,  fla 
hlisters  and  cracks  along  the  edges.  It  c 
welded. 

For  piston  rods,  shafts,  thrust  arms  and 
suhjected  to  shocks,  strains  and  vibration.  1 
Yorkshire  Iron  will  render  maximum  lengt 
It  is  less  liable  to  sudden  fracture  or  breaks 
to  the  care  in  manufacture  plus  the  use  of  t 
it  will  give  a  wearing  surface  of  extreme 

Applications  of  pure  iron  are  constant! 
veloped.  Not  only  for  rivets,  chain  and  si 
for  other  points  where  a  tough  and  reliabli 
demanded,  Taylor's  Best  Yorkshire  Iron  w 
meri  c. 
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Vertical  Turret  Lathes  and  Maxi-Mills 


Vertical  Turret  Lathes— Sizes  24,  36,  42  and  54  Inches 


Sizes 


The  Bullard  Vertical  Turret 
Lathe  is  made  in  four  sizes — 
24-inch,  36-inch,  42-inch  and 
54-inch.  The  general  specifi- 
cations of  these  machines  arc 
given  below. 


Machlw  

24-Inih 

36  1nrh 

42-lncb 

54-Inch 

Capacity — Diameter  

•2»r 

.S8" 

44" 

56" 

Und.T  Crossrail . . . 

20" 

24" 

34" 

38" 

Vn&n  Tur.  Face . . 

28^4 

35" 

43  H 

49- 

Tabic  Diameter  

24  V» 

.34" 

42% 

50- 

TabW  8pe«^<  

8 

12 

12 

12 

Peed  CTianges — Both  Heads. 

8 

8 

8 

8 

Main  Head— Vert.  Movement 

18" 

26" 

27" 

27- 

Mill  Face  ... 

26" 

38" 

44" 

56" 

Main  Turret — Diameter. . . . 

14" 

15i/i 
20 

16% 

28" 

16% 
31" 

Bide  Head — Vert.  Mwem-nt. 

im 

18" 

Hnrlz.  Motem^nt 

19 

21" 

21" 

Welcht^Net  

S.-iOO 

14000 

18500 

23000 

Motor   

7^HP 

lom* 

15HP 

ISHP 

i ' ' ""'"i      Widely   adaptable   and  ex- 
I  tremely  durable,   the  Bullard 
Adaptability     I  Vertical  Turret  Lathe  may  be 
I  kept  in  continuous  operation — 

f„  ,„..,  ,  ,.,.1  in  continuous  production. 

Two  tool  heads,  one  main  and 
one  side,  are  universal  in  their  movement  and  ad- 
justment throughout  the  entire  range  of  the  ma- 
chine, thus  simplifying  the  tool  equipment  required 
for  a  wide  range  and  variety  of  work: — the  same 
tools,  excepting  reamers,  etc.,  are  equally  adaptable  to 
the  smallest  and  largest  pieces  of  the  same  class. 

By  means  of  accurately  graduated  scales  and  mi- 
crometer dials,  and  adjustable  "Observation  Stops** 


THE  BULLARD  MACHINE  TOOL  CO.,  BRIDGEPORT,  CONN 

705 


Vertical  Turret  Lathes  and  Maxi-Mills 


Hullard  Maxi-Mill    Sizes,  44,  54  and  61  Inches 


mounted  thereon,  tooU  are  readily  set  and  sizes  ob- 
tained and  maintained. 

Convenient,  certain  and  positive  control,  without 
complication,  with  each  unit  developed  for  the  maxi- 
mum service  required  thereof,  and  with  a  due  and 
intelligent  regard  for  the  completed  whole,  results  in 
quality  intensive  production. 

The  Bullard  Maxi-Mill  is  made  in  three  sizes — 44- 
inch,  54-inch  and  0 1 -inch.  The  general  specifica- 
tions of  these  machines  are  given  below. 


MacfalDC   

n-iii.ii 

■'I  !'."'• 

iil-lMih 

Ca|»(ity — Dlami-t'.r   

IS" 

i;;r' 

l.'nder  fVnssraii  

.»■ 

\.r 

-'!•» 

VnAvT  Tiiolhal.l  i-.  . 

4  :" 

Tablo  ni&mrtcr  

Hi"', 

.'ill" 

I'.l" 

IJ 

IJ 

Ffeed  Changvs— Butii  ll  niK  

K 

Ty»l  Slldos — Vertical  Mmriii.nt  

Welfht^Nrt   

•j:;iMi(i 

Motor  Drift  

r.  Ill' 

1.-.  HP 

13  HP 

This  machine  repm 
maximum  possibilities 
Adaptability     :  Vertical   Boring  and  ' 
:  Mill  based  upon  a  kn 

 of  the  requirements  gj^ 

extensive  observation 
specialized  experience  as  makers  and  usen 
In  design  and  materials  of  construction  this 
is  purposed  to  withstand  the  most 
continuously  with  a  minimum  of 
cosr. 

Like  the  Bullard "  Vertical  Turret  Lad 
eipu'pped  with  certain,  positive  and  convenil 
trol,  hammer  hand  wheels,  continuous  flow 
tion,  graduated  scales,  micrometer  dials» 
tion  stops  for  the  duplication  of  sizes,  and  i 
may  be  started  and  stopped  from  either  side 
machine. 


THE  BULLARD  MACHINE  TOOL  CO.,  BRIDGEPORT,  CC 
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Vertical  Turret  Lathes  and  Maxi-Mills 


THE  BULIARD 
MACHINE  SHOP 


Manufacturing 
Facilities 


Established  in  1880  as  the 
BridKcport  Machine  Tool 
Works,  and  incorporated  in 
1894      TJic  Billiard  Machine 

I,  „  ,  ,  ;  Tool  Co..  this  orj^anization  has 

enjoyed  an  ever  increasing  de- 
mand for  its  product.  ThoroughlJ-  modern  facilities 
h«ive  been  provided  to  meet  this  demand.  Foundry, 
Forjje  and  Machine  Shops,  models  of  their  kind,  un- 
der one  ownership,  control  and  super\ision,  tojrether 
with  chemical  and  physical  laboratories,  insure  the 
use  of  quality  materials  only  and  their  proper  handling: 
in  the  construction  of  BuUard  Machines. 

Designed  by  masters  of  machine  construction  and 
hiiilt  by  expert  mechanics  of  long  standing  with  the 


THE  BULLARD  MACHINE  TOOL  CO.,  BRIDGEPORT,  CONN 
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Vertical  Turret  Lathes  and  Maxi-iVIills 


Organization^  workttig  under  ideal  conditloivs,  Hul- 
lAii  Machiacs  have  a  ntperiority  of  d^ign  and  work* 
luamliiii  which  Is  racogrtii^d  wherever  rttaehine  tools 
we  used. 

Situated  in  HriUgcportf  Cunti.^  un  a  main  trunk,  rail- 
way, matt  exctUmt  ibii^i^  fadlities  arc  eajtifed. 


StandaTdused 


An  important  f^ltHti  in  Bui- 
lard  design  and  ^^igiii^wrion  tl 
the  standardizatitin  »!  p&rfs* 
In   their  drsiVti    the  Hullard 
«,.u.,...-N»»u..i.i.iu.,.    VertJCal    Turret     l.atlu^  iud 

minatiotl  of  fortj*  ycar;^  in  irKichint-tuol  huiiiiing.  The 
frindplef  they  embody         lurn  tucd  and  tested  in 
more  than      thousand  machinjes^  Mat«^iaU  oi 
itructtoft  hanre  bm%  adfctedaflil  af^«  Jaafu^ 

St  ration  oi  tinier  m»m  ^  and  ainlii|iiQd 

senice. 


Mechanical 
Speed  Changes 


PHnary  Spaed  Chttnge  Cme 

^  "fnblt'  spfcd  ch:in|i('s  arc  ine- 
clianically  obtained  through  two 
s\ steins  iii  selective  sliding  j^cars 
and  positive  dutches*  Speeds 
may  be  selectively  changed  with- 
aut  disent^rit^inu:  eirlicr  cuts  or 


Secondary  Speed  Change  Case 


leedSt  ^  itopptng  the  main  dwi^h 
from  highest  to  lowest,  and  vice  ve 
mediate  speed,  may  be  instantly  mi 
is  comumed  h\  idlr  running  gcars^^nly 
ally  tranii^mitting  pin\t'r  are  in   tneish,  Th( 
bers  arc  protected  by  a  si  stem  of  positive  | 
ing  which  inakei  it  imiwfistble  to  release  ^ 
engage  dutch  until  geaia  for  Kny  speed  af 
rnesh* 


A  large  percentages 
Constant  How   I  bi^akdowns   are  thft^ 
Lnh  *    tlm      I  insufficient 

:  ^  Ji  ingft.    To  guard 

bearings  and  woi 
lit  secure  a  niaxsinuTii  power  efficiency.  Bulla 
Lai  Turret  L:tthcs  and  Ma\i-Mtlls  hn^  e  :in  4 
Msteui  ot  lubrtcatitin.  l  aide  spindle,  tabid 
^ear,  primary  and  stTcindar>  speed  cJiange 
dutch  and  brakt,  and  main  driving  shaft  Ji 
lubricated  by  a  flow  of  oil  that  is  enctstaiit : 
m  long  as  the  main  driving  pyll^  h  in  moi 


ffifr.t 


Hultt|ile  Diae 
Cltitdh 


Oil  IHiifllNill«i« 

The  f  ricnon  clutch  ai 
is  mounted  un  the  tnji 
ing  shaft  and  is  used  d 
means  of  starttn 
pillg  the  m^1^ 


Mtilliple  Disf  Clulrh  ati*!  Brake*  Hr 
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Vertical  Turret  Lathes  and  Maxi-Mills 


42"  Verlical  Turret  Lathe,  Front 

It  constant  speed  in  a  bath  of  oil,  wear  is  reduced  to  a 
Tiinimum  and  a  maximum  unvarying  efficiency  secured. 

The  engaging  pressure  is  applied  evenly  through- 
3Ut  the  entire  surface  of  the  discs  by  a  three-point 
toggle  motion  acting  directly  on  a  spherical  seat  in 
the  pressure  plate.  Both  brake  and  clutch  are  op- 
crated  by  one  lever — the  engagement  of  one  disengag- 
ing the  other,  and  vice  versa. 

The  Bullard  Vertical  Turret 
Lathe  is  original  and  distinct- 
ive in  type.  It  represents,  in 
combination,  an  advanced  de- 
velopment of  the  engine  lathe, 
lorizontal  turret  lathe,  and  the  vertical  boring  and 


General 
Construction 


Cutting  Lubricant  System,  Left  Hand  View 

turning  mill,  in  the  design,  manufacture  and  use  of 
which  we  have  enjoyed  a  broad  experience  extending 
over  a  period  of  thirty  years. 

Retaining  the  inherently  good  features  of  the  types 
in  which  it  had  its  origin,  it  has,  since  its  conception 
in  1900,  been  the  subject  of  continuous  constructive 
analysis,  which  has  resulted  in  a  rapid  development 
along  lines  essentially  original  and  having  a  direct 
bearing  on  productive  capacit}'. 

Rigidly  constructed,  with  bearings  amply  propor- 
tioned and  specially  selected  material  of  maximum 
shock-  and  wear- resisting  qualities  used  throughout 
the  gears  in  both  driving  and  feed  trains;  lubricated 
continuously  and  automatically  with  filtered  oil ;  safety 
devices  incorporated  in  feed  mechanism  and  all  op- 
erative levers  interlocked — this  machine  marks  a  "New 
Era"  in  machine  design  and  is  one  in  which  implicit 
confidence  may  be  placed  by  both  manager  and  op- 
erator. 

I  '  •  4      Special    attention    has  been 

Cutting         ;  given  handling  of  cutting 

Lubricant       :  lubricant.    A  complete  equip- 
System  ment  of  pump,  water  guard, 

water  pan  and  piping,  which. 


42"  Vertical  Turret  Lathe  Showing  Motor  Application 


Cutting  Lubricant  System,  Right  Hand  View 
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Vertical  Turret  Lathes  and  Maxi-Mills 


61"  Maxi-MiU,  Front  View 

competently  and  in  a  cleanly  manner,  will  deliver  a 
flow  of  coolant  at  the  point  of  the  cutting  tools,  has 
been  designed  for  use  with  this  machine  in  handling 
steel  parts.  This  is  not  included  in  the  regular  equip- 
ment of  the  machine,  but  may  be  applied  at  any  time 
after  installation  of  the  machine. 

It  is  an  established  fact  that,  by  the  use  of  cutting 
lubricant,  cutting  speeds  may  be  increased  40%.  The 
life  of  tools  is  materially  increased,  the  number  of 
pieces  produced  between  grinds  multiplied,  and  a  big 
reduction  is  made  in  the  time-loss  incident  to  grinding 
and  tool  setting.  By  maintaining  an  even  temperature 
in  the  work  itself,  a  greater  accuracy  is  obtained,  and 
experiments  indicate  a  considerable  saving  in  power  con- 
sumption. 


I  Maxi-MiU 
Design 


""^1  In  design  the  BuUard  Maxi- 
f  Mill  is  a  development  of  the 
J  maximum  possibilities  of  the 
I  vertical  boring  and  turning  mill. 

 ,  ^  „„„  ,  ,  I  The    principles    it  embodies 

have,  without  exception,  a 
foundation  on  the  axiom  that  a  machine  is  productive 
only  when  actually  cutting,  so  that  every  effort  has 
been  centered  upon  reducing  the  time  necessary  to 
chuck  the  work  and  remove  it,  to  make  adjustments, 
changes  of  speed,  and  other  operations  which  are  in- 
cidental to  production  but  only  increase  it  as  the 
time  necessary  to  accomplish  them  is  reduced.  Among 
the  features  that  contribute  to  this  are  the  Bullard 
Centralized  Control,  Continuous  Flow  Lubrication, 
Cutting  Lubricant  System,  Rapid  Power  Traverse, 
Hammer  Hand  Wheels,  and  the  Bullard  Multiple 
Disc  Clutch  and  Brake. 


Production 


To  be  capable  of  producing 
the  maximum  amount  of  work 
within  its  range  and  to  meet 
the  exacting  demands  of  pres- 
ent-day requirements,  there  are 
certain  fundamentals  in  ma- 
chine-tool design  and  construction  which  must  be  com- 
plied with  fully.    These  are: 

1st.  A  design  which  has  been  developed  through 
years  of  experience  with,  and  close  observation  of, 
the  classes  of  work  for  which  the  machine  is  in- 


61"  Maxi-Mill,  Rear  View,  Showing  Motor  M§ 
tended — a  design  which  embodies  convenici 
eration  and  manipulation  which  reduce  A 
effort  required  of  the  operator,  and  one  wh 
the  possibility  of  maintaining  the  origina! 
alignment  of  its  various  component  factors. 

Such  design  must  be  modern  in  the  hig 
taking  into  consideration  the  progress  and  du 
has  entered  into  the  design  and  materials  o: 
which  it  will  be  called  upon  to  produce. 

2nd.  The  use  of  the  materials  and  the 
ing  ()f  machine  parts  by  the  combined  pro 
lection  and  elimination  based  on  a  broad 
ing  know  ledge  and  experience — all  with  a  \ 
veloping  a  construction  whicJi  will  withstani 
severe  usage  w^ith  a  minimum  maintenance 

3rd.    The  provision   of    an  ample  and 
source  of  power  and  its  application  to  the  a 
driving  units  of  a  design  and  construction 
highly  efficient  and  have,  as  well,  a  large 
safety  to  sustain  long  and  continued  hard 
shocks.    Control  of  power  is  paramount 
tance. 

4th.  A  lubrication  system,  which,  widi 
attention  from  the  operator,  will  insure  t 
ued  and  positive  maintenance  of  a  filin  oi 
between  all  bearing  surfaces  as  well  as  ges 
means  least  loss  of  power,  longest  life  of 
maintenance  charges  and — increased  prodv 
day,  as  the  operator,  knowing  that  his  machi 
tinually  lubricated,  needs  but  to  give  his  en 
tion  to  the  actual  production  of  work. 

5th.  An  original  accuracy  of  constructi 
highest  order — for  no  machine  tool  can  proi 
that  is  more  accurate  than  itself  and,  in  addi 
inal  accuracy  tends  to  continued  accuracy  s 
insuring  easier,  quicker  operation ;  longer  lil 
and  economy  of  power. 

Properly  speaking, 
jcct  of  materiak  is  1 
sion  of  the  factor  of  A 
the  materials  to  be 
always  specified  widi 
ter.  It  is  not  ordin 
sidered  as  separable  from  the  question  of  desq 
for  the  reason  that  an  amount  of  attention 


Materials 
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Vertical  Turret  Lathes  and  Maxi-Mills 


Bullanl  '^Hammer  Hand  Wheels'" 
with  its  importance  has  not  been  given  to  the  sub- 
ject hitherto.  With  the  advent  of  alloy  steels  and 
their  common  use,  particularly  in  automobile  construc- 
tion, machine-tool  builders  were  called  upon  to  build 
tools  that  would  stand  the  greatly  increased  stresses 
of  cutting  such  materials.  Machine  tools  were  accord- 
ingly made  heavier  without  any  departure  from  the  ma- 
terials commonly  employed. 

Increased  proportion  of  parts,  with  added  weight, 
is  not  wholly  eflfcctive,  however,  particularly  in  such 
items  as  gears,  shafts  and  similar  parts  required  to 
transmit  the  greater  power  loads  and  withstand  the 
conditions  of  usage  now  imposed.  Further  produc- 
tion demands  called  for  construction  embodying  the 
highest  convenience  and  ease  of  manipulation,  and  this, 
also,  indicated  a  change  in  material  which  would  per- 
mit a  reduction  in  size  and  weight  of  parts  without 
SJicrifice,  but  rather  an  increase,  of  strength. 

Realizing  these  facts  fully,  the  Bullard  Company 
was  accordingly  a  pioneer  in  the  adoption  of  alloy  steels 
of  the  highest  grade  for  all  parts  called  upon  to  carry 
the  major  stresses  of  power  and  feed  transmission.  Su- 
perior facilities  for  the  scientific  heat  treatment  of  these 
materials  are  an  important  part  of  our  plant  equipment. 

It  is  highly  consistent  with  Bullard  policy  that  the 
final  selection  and  adoption  of  any  material  is  dependent 
on  its  demonstration  of  superior  merit  in  actual  and 
continued  service. 

The  Bullard  Hammer  Hand 
I  Wheels,  or  Safety  Tool  Setting 
I  Device  (Patented),  provide  a 
I  quick  and  accurate  means  of 
.  tool  setting,  and  eliminate  the 
danger  of  rapidly  revolving 
crank  handles.  Mounted  on  sleeves  secured  to  the 
down  feed  rod  and  cross  feed  screw,  the  wheels  are 
free  to  make  a  partial  movement  before  becoming 
engaged  therewith,  the  engagement  imparting  a  ham- 
mer action  similar  to  a  hand  tap  on  the  end  of  a  crank 


Hammer 
Hand  Wheels 


llapid  Power 
Traverse 


handle.  By  this  means  the  finest  adjustment  of  tools 
may  be  made. 

In  the  illustration  at  the  left,  the  hand  wheel  has 
been  removed  from  the  down  feed  rod,  showing  the 
notched  sleeve  which  forms  a  bearing  for,  and  is  ac- 
tuated by,  the  hand  wheel. 

i  The  vertical  head  may  be  rap- 
idly moved  in  all  directions  by 
power  independent  of  feed 
works  or  table  drive.  Vertical 
 ,  .,  .„,J  and  cross  motion  in  either  di- 
rection may  be  engaged  singly 
or  sinuiltancously,  the  operating  mechanism  for  each 
being  independent  of  the  other.  Safety  device  prevents 
damage  resulting  from  careless  handling. 

This  device,  wiiich  is  in  no  way  connected  with  the 
feed,  adds  largely  to  the  day's  production — the  op- 
erator's energy  being  conserved  and  a  rapid  pace  set 
for  all  hand  movements  of  other  machine  parts. 

I   i      The      illustration  below 

I  Maxi-Power  Feed  I  shows  a  rear  view  of  the  Main 
MeclianiBm      |  Saddle.    Note  the  extra  large 
t       (Patented)       f  ^^'^^m  and  worm  gear  in  the 

 „;„..,.„.„...,.,   j  feed  mechanism,  also  the  solid 

square  locks  and  narrow  guide 
bearing.  In  the  Maxi-Power  feed  mechanism  the 
worm,  with  its  integral  pinion,  is  mounted  in  the  saddle 
and  revolves  on  a  stud  which  is  supported  at  both 
ends.  Worm  thrust  is  absorbed  in  the  saddle  itself 
and  not  in  the  bracket  bolted  thereto.  The  worm- 
gear  is  also  doubly  supported  by  bearings  on  either 
side,  and  revolves  in  an  oil  reservoir  providing  per- 
fect lubrication.  Both  are  hardened,  and  as  larger 
diameters  are  possible,  the  efficiency  is  greater  than 
in  the  construction  usually  adopted. 


Bullard  Maxi*Power  Feed  Mechanimi 
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The  BuUard  Mult-Au-Matic 


bilities  of  simultaneous  multi-cutting  wit 
way  sacrificing  the  quality  or  accuracy  of  ] 

The  six  independent  work-holding  s 
mounted  on  a  carrier,  or  turret,  which  rev- 
a  central  column  having  six  faces — the  fii 
being  the  loading  station,  is  blank.  On  tl 
five  faces  are  mounted  tool-carr>'ing  slide 
adjustably  independent,  each  from  the 
amount,  rate  and  direction  of  movement. 

The  action  of  all  tool  heads,  as  well  as 
of  the  carrier  from  station  to  station,  is  esse 
matic  the  whole  being  coordinated  and  i 
terlocked  by  a  unique  mechanism  which  ] 
tection  for  the  machine,  the  work,  and  tl 


HuUard  Miilt-Au-Matir    Sizen  8  and  12  Inche^ 

f The  Mult-Au-Matic  is  es- 
i  \  sentially  a  manufacturing  ma- 

i  Type  chine.    In  principle  it  is  of  the 

I  automatic,  multiple  spindle  or 

J^^   station  type — the  units  of  which 

are  vertically  disposed  for  the 
purpose  of  coordinating  the  control  and  operation 
thereof. 

In  development  it  is  radically  and  essentially  dif- 
ferent than  other  machine  tools.  In  it^  design  and 
construction  are  embodied  many  original  featiires  and 
combinations  which  have  a  most  direct  and  positive 
bearing  on  producti\e  capacity  as  well  as  on  qualit> 
of  output. 

I  Hrielly,  the  Mult-Au-Matic 

I       General  comprises  si\  independent  ma- 

I       p  •    •  1  chines   automatical  I  v  operated, 

I       Principles  onnbination,  on "  a  series  of 

i,   i^ieccs  of  the  same  form  and 

si/e — all  recpiired  operations  in 
sequence,  including  chucking,  being  performed  simul- 
taneously, thereby  producing  a  completely  finished 
piece  in  the  time  consumed  by  the  longest  operation, 
plus  the  few  seconds  retpu'red  for  the  indexing  of  the 
carrier  and  its  spindles  from  one  station  to  the  next. 
Advanta.Lie  i^  thu^  taken  ot  the  maximum  povsi- 


i      The  field  of  th 
f  Matic    includes  al 
Scope  !  castings,  forgings 

-  sections,  cut  to  lei 

.    „.   . . .    within  its  capacity 

require  boring,  fac 
or  threading  operations,  either  singly  or  in 


Chief 
(!!liuraeteriHtic8 


The  chief  charat 
novel  features  of  tl 
Matic  are : 

Six  work  holding 

.  ,.,   Five  universal 

heads. 

\Videly  variable  and  independent  spine 
each  station. 

Independent  and  widely  variable  feeds 
head. 

Extreme  simplicity  of  tool  equipment. 
Elimination  of  sweep  cutters. 
Independent  in  tool  setting. 
Accurate,  positive  stops. 
Accurate  indexing  of  spindle  carrier. 
Independent  adjustment  of  spindles  in 
relation  to  each  other  and  to  registry  mecl 
Automatic  operation. 

Positive  coordination  and  interlocking 
chine  movements. 

Mechanically  controlled  rate  of  produc 

Clearing  and  shafts  of  material  (alloy 
or  iron)  scientifically,  and  in  the  light  o 
selected  to  best  meet  the  individual  scr 
ments  thereof. 

Continuous  flow  lubrication  of  all  bearin 

Positive  and  assured  filtration  of  all  lu 
as  circulated. 

X'ertical  construction. 

Minimum  floor  space. 


The  Master 
Element 


I  In  comparison  wit 
I  previous  type  of  n 
!  either  hand  operal 
matic,  developed  i 

   .     chining  of  work  co 

the  range  of  the 
Matic,  the  productive  capacity  of  the  Mu 
is  incomparably  and  marvelously  greater. 

An  analysis  of  the  operations  required  i 
mv  given  piece  will  indicate  that  under  lili 
the  sum  total  of  actual  cutting  time  (m 
time  required  for  machine  movement)  on 
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aces  will,  if  efficiently  performed,  be  equal,  whether 
work  be  performed  in  an  engine  lathe  with  single 
,  in  a  turret  lathe  with  group  tooling  and  opera- 
$  in  sequence,  or  in  the  Mult-Au-Matic,  with  its 
tiplicity  of  operations  carried  on  simultaneously, 
I  the  time  of  the  longest  operation  as  the  control- 
factor  of  the  situation. 

*he  master  element  in  the  greater  production  re- 
»  of  the  Mult-Au-Matic  lies  in  the  principle  of 
lianically  controlled  intervals — by  means  of 
»t.    The  combination  in  one  of  six  individual  ma- 
e  units. 

id.  The  coordination,  mechanically,  of  all  ma- 
e  units  movements,  and 

'd.  The  refinement,  without  complication,  of  the 
hanism  required  for  this  purpose, 
'he  mechanical  control  of  intervals  reduces  to  a 
imum  the  lost  time  usually  incident  to  machine 
ation.  Production  is  no  longer  dependent  on 
speed  of  the  operator — a  decidedly  variable  factor, 
n  the  time  required  for  chucking — the  one  manual 
ation  entering  into  Mult-Au-Matic  production — 
echanically  paced  by  tiiC  automatic  control  of  ma- 
e  unit  movements. 


Compelling 
Facts 


Eleven  men  were  released 
for  other  work  by  this  machine," 
said  the  Mechanical  Engineer 
of  one  of  America's  largest  and 
most  highly  developed  specialty 
manufacturing  plants,  in  speak- 
of  the  Bullard  Mult-Au-Matic.  And,  at  that, 
had  not  pushed  the  machine  in  any  sense, 
rom  an  average  total  time  of  15  minutes  for  a 
!S  of  different  machining  operations  on  a  certain 
!, — each  operation  in  a  machine  selected  and  tooled 
ibtain  highest  efficiency,  to  an  average  of  2  min- 
and  15  seconds  on  thousand  after  thousand  of  the 
!  piece,  but  of  a  higher  and  more  uniform  quality, 
matter  of  record  in  another  plant  of  international 
wn  since  the  installation  of  the  Bullard  Mult-Au- 
ric. 

nother  Mult-Au-Matic  saved  thirty-two  and  one- 
minutes  on  a  thirty-six  minute  job  originally  per- 
led  in  a  thoroughly  modern  and  well  tooled  turret 
hine. 

inet}'-six  thousand  eight  hundred  bevel  gear  blanks 
ar\'ing  sizes,  from  drop  forgings,  is  one  year's  pro- 
ion  record  for  one  Bullard  Mult-Au-Matic  in  yet 
her  American  plant  where  intensive  production  of 
it}'  work  at  lowest  cost  is  the  sole  aim  of  the  man- 
lent. 


Men  of  the  so-called  "operator  class"  (supervised,  of 
course,  by  skilled  mechanics)  made  these  records.  And 
others  like  them,  obtainable  at  all  times,  are  capable 
of  making  and  maintaining  similar  increases  in  pro- 
duction and  like  savings  in  labor-cost  on  an  untold 
variety  of  work  coming  within  the  range  and  scope  of 
the  Bullard  Mult-Au-Matic. 

Your  work  can  be  reduced  in  cost,  produced  in 
shorter  time  and  with  less  overhead  expense  on  the 
Bullard  Mult-Au-Matic  because  of  its  unique  and 
novel  design,  its  in-built  quality  and  the  power  and 
durability  incorporated  in  its  construction. 

As  evidence  of  the  dependableness  of  the  Bullard 
Mult-Au-Matic  and  its  capacit}'  for  maintained  pro- 
duction at  a  high  rate,  we  submit  data  from  the  shop 
records  of  a  prominent  user  of  these  machines.  On 
work  in  question  three  machines  were  engaged — two 
on  identical  first  series  operations,  and  the  third,  with 
two  operators,  on  the  second  or  finishing  operations. 
For  purposes  of  identification  and  comparison  they  are, 
in  the  following,  indicated  by  number  in  the  above 
order. 

In  a  period  of  sixteen  weeks,  including  two  holidays, 
or  ninety-four  working  days  totaling  a  maximum  pos- 
sibilit>'  of  2256  hours  on  a  basis  of  24  hours  per  day — 

Number  i  Mult-Au-Matic  was  run  1808  hours  on 
first  series  operations,  with  32  hours  required  for  tool- 
setting  and  repairs. 

Number  2  Mult-Au-Matic  was  run  2032  hours  on 
first  series  operations,  with  40  hours  credited  to  tool- 
setting  and  over-hauling. 

Number  3  MuIt-Au-Matic  was  operated  1968  hours 
on  second  series  operations  and  required  64  hours  for 
tool-setting  and  repairs. 

In  this  time  the  three  machines  finished  in  two 
chuckings  116,734  pieces  of  a  total  finished  weight  of 
4,185,600  lbs.,  removing  950,606  lbs.  of  chips  from 
5,136,296  lbs.  of  rough  castings. 

An  average  hourly  production  of  30.4  pieces  was 
maintained  in  the  first  series  operation  on  machines 
Nos.  I  and  2.  Machine  No.  3  averaged  53.7  pieces 
per  hour  on  the  second  series  operations. 

The  same  machines  in  a  later  monthly  period  aver- 
aged in  first  series  operations  33.5  pieces  per  hour  for 
machines  Nos.  i  and  2,  and  67  pieces  per  hour  on  sec- 
ond series  operations  for  machine  No.  3. 

The  following  monthly  period  included  continuous 
operation  even  on  Sundays.  The  record  shows  an  aver- 
age for  Nos.  I  and  2  increased  to  36^  pieces  per  hour 
on  first  series  operations,  and  for  No.  3  an  average 
hourly  output  of  73^  pieces  on  second  series  opera- 
tions. 


Details 


DIMENSIONS 
8-Tnch  Machine 


12-Inch  Machine 


pacity    '8  inches  diameter.    6  inches  in  heijfht  j  12  inches  diameter.   6  inches  in  height  j 

ovcment  of  Tool  Heads        ^  inches  vertically.    3  inches  in  hori-  |  6  inches  vertically.    3  inches  in  hori- 
zontal or  angular  directions.        j       zontal   or  angular  directions. 

ejected  Floor  Space  i  Machine  only.  67  inches  in  diameter  |  Machine  only.  77  inches  in  diameter  I 


:tual  Height  from  Floor... 


128  inrhes 


128  inches 


i  Don] 


oniestic  Shippinj^ 


18.000  pounds 
18.200  pounds 


22,500  pounds 
22,750  pounds 


•dc  Word 


Amanda 


Amazon 
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Cincinnati  Planers  and  Boring  Mills 


i  The  wide  adaptability  of  the 
1  Cincinnati  Planer  to  all  classes 
f  of  work  is  indicated  by  the  fact 
I  it  is  built  in  i6  different  sizes 
I  between  22"  and  120"  and  in 
four  different  patterns  —  the 
standard,  medium,  heavy,  and  widened. 


Sizes  and 
Types  of 
Planers 


Principles 
Governing 
Design 


Standard  Planer 


The  design  of  the  Cincin- 
nati Planer  is  based  on  20  years' 
;  of  constant  study  and  extremely 
I  varied  experience  with  planer 
  J  problems  of  increased  and  eco- 
nomical production.  The  three 
principal  elements  in  these  problems  are — to  provide 
a  variation  of  speed  which  will  make  instantly  avail- 
able the  correct  cutting  speed  for  all  materijils  and 
conditions;  to  prof)ortion  all  parts  for  maximum 
power,  rigidity  and  durability;  and  to  arrange  all 
parts  for  rapid  and  easy  manipulation. 


Speed  box  drives  are  furnished  Mrith  4 
cutting  speeds  var>'ing,  the  return  speed  be 

Plain  motor  drive  may  also  be  furn 
Direct  Current  or  Alternating  Current 
In  this  case  only  one  cutting  and  return  s 
able. 


Proper 
Proportions 


The  proper  pro 
all  parts  of  Cincii 
for  power,  rigidit 
bility  has  been  am] 
the  many  severe  sc 
ments  which  have 
fully  met. 

Some  of  the  features  which  combine 
any  p(jssibility  of  springing  at  any  poin 
inforced  box  beds,  the  unusually  thick  1 
Hox  tables,  the  box  section  housings  fi 
to  bed,  and  the  extra  deep  cross-rails.  . 
made  of  the  best  material  and  those  po 
machine  such  as  racks,  pinions  and  geai 
subject  to  greatest  wear  arc  made  of  steel 


Convenience 
in  Operation 


In  the  solution 
lem  of  arranging  i 
rapid  and  easy  mn 
as  to  help  secure  ed 
eration,  a  number  o: 
tures  of  constnictio 
evolved,  which  clearly  demonstrate  the  su 
the  Cincinnati  Planer. 


r ' \      The  greatest  possible  gain  in 
Sneed  '  P^*^"*"K  comes  from  access  to  a 

I       V    •    •  ^  change  in  cutting  speeds,  and 

I  Variation  a  ^ange  of  speeds  permitted 
„...,..J  by  the  use  of  a  Cincinnati 
Planer  provides  a  correct  cut- 
ting speed  for  any  material  and  condition. 

All  planers  from  22"  to  56"  inclusive  are  regularly 
furnished  with  a  patent  "Tu-Speed  Drive  belted  from 
countershaft  and  giving  two  cutting  speeds  with  a 
constant  return  speed  to  the  table. 

When  a  greater  number  of  speeds  are  desired  in 
these  sizes,  and  in  all  cases  for  the  larger  sizes  of 
planers.  Reversible  or  Non-Reversible  motor  drive  is 
furnished  where  direct  current  is  used,  and  speed  box 
drive  where  alternating  current  is  to  be  used. 

With  the  non-reversible  motor  drive,  a  two  to  one 
variable  speed  motor  is  employed,  coupled  to  counter- 
shaft on  top  of  planer  housing  and  driving  through 
belts,  giving  a  variataion  in  cutting  speeds  with  a  con- 
stant or  variable  return  speed. 

With  the  reversible  motor  drive,  a  direct  current 
motor  is  coupled  direct  to  the  driving  shaft,  giving 
a  variation  in  cutting  speeds  with  a  constant  or  variable 
return  speed. 


Reversible  Motor  Driven  Planer 

Rapid  Power  Traverse  is  furnished 
Heads  on  all  machines  from  28"  Standai 
the  30"  Medium  and  on  all  heads  fiom 
and  up.  This  eliminates  the  time  consul 
ing  the  heads  from  one  position  to  anotl 
Rapid  Power  Traverse,  the  heads  have 
in  all  directions. 

On  Planers  from  36"  and  up  the  Dow 
hung  on  ball  bearings  to  facilitate  their  vi 
ment. 

The  Power  Elevating  Device  provides  j 
for  raising  and  a  faster  speed  for  lowerii 
rail. 

The  shifting  mechanism  is  arranged  n 
be  operated  from  either  side  of  the  madi 
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Cincinnati  Planers  and  Boring  Mills 


 ' ^ I      Undue  wear  of  any  portion 

Protection       I  of  Cincinnati  Planers  is  eflec- 
from  I  tively  prevented  by  efficient  oil- 

Undue  Wear     |  i^^g  systems  and  protection  of 

 J  all  parts  against  dirt  and  chips 

which  might  cut  the  running 
s  and  rapidly  wear  out  the  machine, 
n  all  machines  from  30"  Heavy  pattern  and  above, 
Bed  and  Table  vees  are  oiled  by  a  system  of  Forced 
rication.  Oil  is  pumped  into  the  vees  directly  un- 
the  tool  point  and  is  carried  over  the  sliding  sur- 
by  large  oil  grooves  in  the  Table  Vee. 
11  shaft  bearings  are  provided  with  ample  lubricat- 
arrangements,  and  proper  lubrication  of  loose  pul- 
is  assured  by  a  new  and  improved  self-oiling  bronze 
ling  large  enough  to  hold  6  weeks  supply.  Patent 
Cups  are  placed  at  all  important  oil  hole  chan- 

he  Double  Plate  Box  Table  is  constructed  so  that 
•ntire  bottom  side  is  made  solid,  this  strengthens  it 
materially  and  prevents  chips  and  dirt  from  fall- 
into  the  ways  of  the  bed.  The  cam  and  rollers  of 
shifting  mechanism  are  protected  from  dirt  by  a 
r  which  entirely  encloses  the  mechanism.  A  drip 
is  also  provided  to  catch  the  surplus  oil,  preventing 
om  getting  on  the  belts. 


Heavy  Pattern  Planer 


hher  Features 


Saving  of  power  is  assisted 
by  the  Aluminum  Quick  Re- 
verse Pulleys  by  reason  of  their 
extreme  lightness  and  small  in- 
ertia. Actual  tests  show  a  re- 
duction of  power  by  their  use 
i5%  in  reversing;  with  a  13%  increase  in  strokes 
hour. 

Ixtra  capacity  of  6"  to  10"  in  planing  is  provided 
md  the  rated  capacity  of  the  machine  by  drilling  ex- 
holes  at  each  comer  and  by  carrying  the  center  Tee 
the  entire  length  of  the  table, 
'articular  attention  has  been  given  to  arrange  all 
s  to  safeguard  the  operator  from  accidents.  To  as- 
this  purpose  the  bed  has  been  cast  entirely  closed 
ircen  the  vees,  which  beside  its  safety  factor,  adds 
It  strength  to  the  bed.  A  safety  locking  device  pre- 
ts  the  table  from  starting  except  at  the  will  of  the 
rator,  and  all  gears  are  placed  inside  of  the  bed. 


Standard  Boring  Mill 


Sizes  and 

§ 

i       Types  of 
i     Boring  Mills 


Cincinnati  Boring  Mills  are 
are  made  in  sizes  42",  48",  5', 
6'  8',  10',  12',  14'  and 
16'  with  the  extension  type 
Mills  in  io'-i6'  and  i4'-2o' 
sizes.  These  machines  can  be 
arranged  for  either  motor  or  belt  drive. 

For  Motor  Drive,  a  variable  speed  motor  is  used 
which  in  connection  with  the  speed  box  gives  a  wide 
range  of  speeds.  For  Belted  Drive  or  constant  speed 
Motor  Drive  on  smaller  machines  a  cone  pulley  is 
used  in  connection  with  the  speed  box  which  will  give 
a  variety  of  speed  changes  to  the  table. 

A  large  number  of  feeds  are  provided,  which  can 
be  changed  instantly  by  means  of  moving  the  handle 
in  the  feed  box  at  the  side  of  the  Housing.  A  separate 
feed  box  is  attached  to  each  housing,  thus  giving  an 
independent  feed  for  each  head  in  all  directions,  and 
eliminating  complicated  feed  arrangements  on  the  back 
of  the  rail. 


Features  of 
Construction 


The  bed  is  of  deep  box  form 
throughout.  All  parts  are  thor- 
oughly ribbed  and  braced,  and 
the  entire  mechanism  of  the 
mill  is  supf)orted  on  the  bed. 
The  table  is  large  in  diameter 
and  supported  on  a  broad  bearing  near  its  outer  edge. 
The  main  driving  gear  on  8'  mill  and  above  is  an  in- 
ternal spur  gear  cut  from  the  solid.  Smaller  sizes 
are  driven  by  bevel  gear  and  pinion.  The  housings 
are  of  massive  box  form,  a  wide  and  long  seat  in- 
suring rigidity  under  the  most  severe  duty.  The  cross 
rail  is  of  box  form  and  has  a  deep  arch  on  the  back. 
The  heads  have  the  narrow  guide  bearing  at  the  bot- 
tom of  the  rail. 
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The  Quick  CI 
Engine  Lathe  m; 
the  Grea^f^-KIus 
is  built  in  a  \  An 
listed  below  and  a 
with  3  step  cofu 


Dpobk  Back  Gcw«d  Bc«d  UtJi 


TitMtl  as  IndkaXxd  in  the  tdidf.   These  h 
iurnishcd  with  motor  drive  either  tbiQUi 
^TiotoT  mounted  on  an  oscillating  plate 
binet  leg,  or  tbiougb  gears  witb  mmt 
smi^  p<jwer^tiTO5mi^i^=tlmn^m<iit . 
either  case  the  motor  will  be  conattf 
or  alternating  current  motor  opcrati 
RPM  or  le>s.    Where  a  uiJc  range  of  Sf 
«iuired  and  direct  current  is  available,  a 
speed  motor  can  be  mounted  on  the  head 
^peaied  dimi  to  a  large  sleeve  gear  oa  the  ; 


f 

I 


GreaveS'Klusman 
Lathes  repieseitt  A 
tion  of  twenty  yea 
building*    The  su^ 
Amt  lathes  a^  tk 
the  siifipijdty  and  p\ 
of  their  design,  the  care  and  accurnc\  e: 
cheir  can^vtrticrion,  the  hijrh  f^rade  nnd  mot 
mcnt  used  in  thtMr  manutacture,  the  rigid 
to  which  each  is  subjected,  and  the  ioti 
specialized  constant  effort  toward  uni^foviAt 
misa  mi  loeAili^  loanufaqtw. 

TABLE  C 


^if*-        .  .   

tm-   ....   - . 

Tj  pt^  H^'  Hf*il  rttmlslicd     ,  ,  j 

ijT^Mrtti  i?r  u&i   - . 

£lirlii|f  c*ver    . 

Jlwtnir  ortr  Can  Itftnu  ^^.^  - .  ^  - . .  - 
T&kcfl  between  OnAenr^-^  t^i-^  -  *  ^  <  • 

BwSp         D-L  OWBflMl 

Tf/*!^  tTinMijrh  ^pimile  . 
Ti^KT  nf  f  Vnt.ci^— Moipe  

^pLaOJe  Nmc  I>-L    .......  ^  . 

 iTlrad— tr.  a. 

-a  BO-,.  
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4  ConeSBG 
i  Cone  UftG 
Gev«d 

1  *Vii2^* 
e 

«>ttl-  l«7 
3  4 


HIS 


4  ( 

a  ( 


GREAVES 


Lathes 


Among  the  many  distinctive  features  which  have 
been  developed  in  the  Greaves-Klusman  Lathes  are: 

Reinforced  Bed — The  twisting  and  bending  strains 
have  been  reduced  to  a  minimum  by  heavy  ribbing 
which  extends  the  full  depth  of  the  bed. 

Reinforced  Carriage — The  carriage  has  a  deep 
bridge  and  large  wings  with  full  length  bearings  on 
the  bed. 

Spindle  Center — Back  of  center  line  of  bed  Patent 
Tailstock — Extension  type  which  provides  the  neces- 
sary clearance  for  the  carriage  bridge  in  turning  short 
work,  and  also  permits  the  swiveling  of  the  compound 
rest  90  degrees. 

Apron — Box  type,  providing  outboard  support  for 
all  studs. 

Gear  Arrangement — One  lever  performs  the  func- 
tions of  engaging  the  friction  clutch  and  selecting  the 
speed. 

Tumbler  Self-Locking  Device  for  Reversing  Lead 
Screw — The  reverse  tumbler  on  the  headstock  used  for 
reversing  the  lead  screw  is  provided  with  an  eccentric 
lock,  which  makes  it  impossible  for  the  tumbler  to 
throw  out  when  thread  cutting. 

Spindle — The  spindle  is  turned  from  solid,  high  car- 
bon spindle  steel. 

Alignment — The  alignment  of  our  lathes  is  given 
special  attention  in  our  erecting  department  and  tested 
out  under  actual  working  conditions  in  the  final  inspec- 
tion department.  The  cross  feed  alignment  is  taken 
from  the  large  face  plate  which  has  been  finished  in 
position.  The  longitudinal  alignment  is  determined  by 
turning  a  long  cast  iron  cylinder  held  by  an  adaptor 
on  the  spindle  nose,  both  end  diamaters  must  measure 
exactly  the  same. 


Geared  Head  Lathe 

AND  DIMENSIONS. 


20 -XS' 
Heavy 

24  -xS' 
Medium 

24'xlO' 
Heavy 

30'xlO' 
Heavy 

3  Cone  SBG 
Cleared 
8'10- 
22>,' 
14  * 
3'10' 

4  >4  'Xfi*!,' 

3»4'x4?i- 
3  V4  'x4 

No.  5 

3  Cone  DBG 
Geared 
8'10* 
25H' 

3'10' 
4Vi'x6  JW* 

4>4'X«Si' 

3h'x4Si' 

No.  5 

3  Cone  DBG 
Geared 

lO'S' 

27H' 

17H' 

4'10* 
4%'xS' 
4%'xH' 
3H  *x5»/8' 
35^'x5H' 

2H' 

No.  5 

3  Cone  DBG 
Geared 

10'8* 

33  4  • 

23b' 

4'10* 
4%'x8' 
4'^'x8' 
314  'x5H' 
3H'x5^%' 

2»»' 

No.  5 

3-xl  i^' 

3'xl  H' 

5 

4'x2H' 
4 

4'X2K' 
4 

415- 

1-50 
.0033-. 185 
6^' 
.•iOOO 
6100 
200 

4H' 
1-56 
.0033-. 185 
6«i'  .. 
5850  , 
6350  .1  1 
200 

5* 

H-28 
. 0042- . 222 
84* 
9700  ■ 
10450 
325 

5* 

H-28 
.0042-222 
SH' 
10^ 
11250 
325 

18'x6' 
Heavy 
Cone  SBG 
Cone  DBG 
Geared 
6'7' 
20H' 
15^4- 
31* 
%'xb%' 
\'xh^' 
f'*  •X4  K  • 

H'x5A' 
iH' 

No.  4 

3'x\H' 

5 

^  -400 
^  30 
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m«ar  Vi«fr  of  McC^br  "AU-jn-One^  Lathe 
Bcins  Uatidlcd.   Bac^  Part  of 


A  Selecti%T  Geared  Head  Qt'm»$sif% 
nisbcd  with  tz  ^Indh  sp^di*  jwitia^ ' 
frcmi  184^  to  1.6  n  p.  tn.,  l3jiii£ea!db 
levers  so  i»  to  cover  all  proper  cutting 
driving  from  Iffie-^aft  or  comtant-spccd 
eliminates  the  neccs*iit>^  of  any  expensive 
motors.  Any  lathe  can  be  operated  by 
motor  if  de>irt'd  by  simply  removin^^  th( 
and  subsdiuting  chain  and  gear  so  as  to 
pulley  on  the  shaft  of  the  motor  mount 
the  Headstock  of  the  Lathe.  No  speci 
for  motor-drive  are  therefore  required. 

The  Carriage  is  of  improved  simple 
with  double-plate  apron  entirely  self-c 
supported  on  the  front  of  the  bed,  ins 
carried  by  the  Vees  in  the  usual  manner, 
show  tliat  all  gears  can  be  taken  from 
3  minutes  without  the  necessit}-  of  remo^ 
screw. 

Bed — In  designing  this  new  st>'le  of  I 
departure  has  been  made  from  the  estab 
in  Lathe-design.  The  Bed  is  extra  wid< 
rigid  construction,  extending  to  the  floor  y 
Vcc  in  the  rear,  which  permits  increas 
irom  24-in.  to  40-in.  when  the  Headsto 
A  Bed  of  any  required  length  can  be  i 

The  Spindle  is  double-nosed  and  us 
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3  Lathes 


Vee  on  Back  of  Bed  Which  Allows  Work  Up  to  40  in.  Swing 
I  Can  Be  Qoickly  Removed  So  as  to  Swing  Work 
Between  Centers. 


diameter.  The  Nose  is  left  blank,  extending  beyond 
the  thread ;  thus  the  bearing  surface  that  carries  the 
strain  of  the  Face-plate  and  work  is  at  each  side  of 
the  center  threaded  part,  which  is  merely  for  the  pur- 
pose of  screwing  the  Face-plate  on  or  oflF.  This  in- 
sures perfect  alignment  and  great  ridigity. 

The  Bevel-gear  drive  is  furnished  with  Sliding 
Change  gears  for  feeds,  making  it  unnecessary  to  re- 
move a  single  gear — a  big  improvement  over  the  odi- 
nary  Spur-gear  drive  which  necessitates  adding  on 
gears  to  get  different  feeds. 

The  Quick-change  Gear  Box  is  compactly  mounted 
in  the  bed  under  the  Headstock  with  operating  levers 
convenient  to  the  operator.  An  unusually  wide  range 
of  Thread-cutting  and  feeds  is  obtainable.  The  mech- 
anism also  permits  the  insertion  of  Special  Change- 
gears  whenever  required  to  cut  special  threads. 

The  Tailstock  is  of  massive  design,  having  a  long 
bearing  on  the  shears  with  Clamps  of  new  design,  and 
with  toggle  arrangement,  operated  by  a  half  turn 
of  eccentric-shaft  to  give  a  positive  lock. 

The  production  of  a  lathe  of  this  type  far  exceeds 
that  of  a  Lathe  of  the  ordinary-  style,  for  the  limita- 
tions of  a  regular  lathe  of  one  size  are  overcome  by 
this  New  McCabe  unlimited  capacity  "All-in-one" 
JVlachine. 
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rigidly  bol^d  table  aoii^| 

secured  by  the  Rapid  B^ml 

lo  tons  or  more  i*  ivprasl 
as  the  cutter  k  fed  mi  i 
||^c<3iir^  wdglbt  mid  takkl 

it  to  cut  a  tcv  \\  ^-v  <i"  : 
c  placing  tiic 
rule  0t  other 


eqviipped  for  grnen] 

Morron    Draw  C 
to  hanair  sudd" 
tncral     bearing  _ 

■g/>f  the  stroke  l„r,5t.t 

drive  ;ind  nrr  f^ft 
'  ^cr  o*  /f,  Mir 


Morton  Planers, 


I  — ^w^*^     'pj^g  column  is  3 

Ff-attir^^^        I  arc  fitted  to  cart 

i_    J  holes  and  are  bolt 

pcrfcvt  alignment  ; 
The  ram,  f>f  high  grade  iiteel  ca^tin^^  h 
?LJ  rfact^  i>n  all  tour  sides  rbrouj^hoiit  thr  c 
ot~  tht'  cohimn  and  has  provision  tor  coniprr 
oil  >idf  and  top, 

head«  of  steeL  throu|;hout|  is  providt 
ciml  adjustable  clam|>5  to  prevent  the  sliii 
frcini  !?pri;is:;iv  <^peTi,    A  clnmp  device  c 
block  permits  eIic  tnol  to  bt^  set  at  any  desirt 
The  knee  i-^  of  >pecial  design      coiihle  t 
secured  and  squared  in  both  directions. 
The  table  is  partieuUrly^  large  and  of  i 
M  ruction  to  permit  securing  ^nd  ^wk 
sirioning. 

"Hie  vise  is  so  designed  a$  «fi;i!;tgoiia^^ 
or  the  work  to  raise  or  biicMe  Oil  the  fiaral 
!iir*ni^ly  Lon>triicted  uf  a  u^fU]]. 

'i  he  adjus^tahle  hack  bpiirinj;  tran-.tt^r??  tht 
the  cut  directly  against  tht^  coiunin      tlie  m 
--       forming  a  stop  Joj  Xhje  j¥ark_makc^  it  u 

to  clamp  tlie  worl  so  SnalifM^W^^I^^g 
^  The  clutches      nf  fievr  dcs^.  The  h 
'faces  being  made  ntf  fit  revolving  discs,  clii 
tif-hv-^  and  repairs  caused  by  the  use  of  cl 
peri]>ben  surfaces  which  readily  lose  thetr 
jrlutcti  i>  ]inj\iJ("d  lor  stoppin^i  and  itiltint 
chiiif  independent  oj  the  main  drive, 

I  he  stroke  is  adjusted  by  tappets  on  a 
MM^d  adjustoaents  can  be  19^.  while  the  mac 
motion,   tt  can  be  rcvtiiflj  if  t  le««rill  ft 
tl^c  operator.  The  adjustments  arc  so  perfec 
.  tTM  ^.chine  willjafce  a  oii  and  levcm  close  to  a 
"^h€  pamvi:^  ^Kvmm^V^vii^  cipher  fffttcm 


MORTON  m 

MUSKEGC 


rs  and  Keyway  Cutters 


84''  Traveling  Head  Planer  Machining  a  Large  Marine 


/-ontal  adjustment  and  is  arranged  for  quick  engaging 
and  disengaging  by  a  single  lever.  This  feature  ef- 
fects a  great  saving  of  time  as  it  only  requires  30  sec- 
onds to  move  the  apron  the  full  width  of  the  crossrail 
and  40  seconds  to  raise  or  lower  the  crossrail. 

The  friction  feed  is  of  a  special  new  construction 
with  large  friction  surface,  wide  range  and  rapid  ad- 
justment, any  desired  feed  may  be  obtained  from 
1/32  to  5^  inch  horizontally  and  1/32  to  5/16  inch 
vertically.  The  feed  screws  are  all  of  the  acme  thread, 
correctly  cut  and  coarse  pitch. 

The  main  driving  pinion  and  clutches  are  run  in  oil 
to  insure  proper  lubrication. 

A  regular  two  speed  belt  drive  countershaft  is  fur- 
~;^ished  unless  electric  drive  is  specified.  Two  cutting 
peeds  are  obtained  by  the  use  of  an  additional  loose 
ulley,  employing  two  belts  from  the  line  shaft. 

We  are  prepared  to  furnish  an  electric  drive  using 

2  to  I  variable  speed  motor. 


 I  ton  distinctive  draw  cut  and 

the  same  general  excellence  of 
istinctive  features  of  design  and  construction. 
It  is  particularly  adapted  to  heavy  or  medium  work 
id  may  be  used,  for  boring,  planing,  milling,  slotting 
id  many  other  operations,  saving  resetting  and  is  easily 
langed  for  any  operation. 

These  machines  are  built  in  the  following  sizes: 
)  inch  stroke  machine  with  5  ft.  vertical  feed,  9  ft. 
)rizontal  feed ;  72  inch  stroke  machine  with  8  ft.  ver- 
:al  feed,  10  ft.  horizontal  feed;  84  inch  stroke  ma- 
line  with  10  ft.  vertical  feed,  12  ft.  horizontal  feed, 
id  larger  machines  can  be  finished  with  increased 
roke,  height  and  length  of  bed.  84  inch  stroke  Trav- 
ing  head  Planer,  having  10  feet  of  vertical  movement 
id  19  feet  of  horizontal  movement,  machining  a 
rge  marine  engine  bed.  It  machines  all  frame  pads, 
//ow  block  cap  fits,  and  bores  and  faces  the  main 
^^nals,  using  a  special  right  angle  boring  attach- 

^'/^t;  the  work  being  accomplished  at  one  setting  of 

'  casting. 


Engine  Bed 


Traveling 
Head  Planer 


The  Morton  Draw  Cut 
Traveling  Head  Planer  is  prac- 
tically a  large  size  shaper  hav- 
ing the  advantages  of  the  Mor- 
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Drilling 


The  Defiance  S 
Spindle  Drilling  ] 

equipped  with  a  gn 
dies  with  tixed  centt 
in  a  straight  line  or 
or  with  a  group  of 
ijustablc  spindles  arranged  in  a  straight 
tnn^lar  or  cuoilar  duster.  Tbk  fn||ciui|£ 
has  many  distiftcnVe  features  t6  m&St'm^ 
trrisivc  requirement?,  of  a  production 
lKi^ic  for  multiple  drilling  operations. 


Independent 
Feed 


The  Defiance  In- 
dependent Feed  Rail 
Drill »  as  ^hown  in 
the  accompanyii^ 
tUustmUofi  and  cw*- 
ercd  in  the  first  col* 
mnrt  of  the  specification  table  shown  below» 
will  *iervc  efficiently  wherever  the  work  in- 
clmcJes  hea%y  gang  driUing  or  heavy  jigged 
drilling  such  as  on  ship's  strakes,  bulkhead 
plati»,  etc    When  used  on  jigged  uoifc, 

upen^r  t0  lobep  n  gmtet  iKiw^ 
dle»^— dtlier  singly  or  in  ^grotips^-'contin-  _ 
tmlly  in  operation  and»  as  a  result »  the  op- 
erator IS  kept  constantly  relf-^tding  the  jigs 
while  a  ^-;roup  of  drills  15  kvpt  constantly  \ 
Only  The  mo>t  niodern  methods  of  machine 
tice  are  incorporated  in  tlie  design  and  const 


SPECIFICATION     TABLE  -  DRILLIN 
CHINES  WITH  PLAIN  TABLE 


CApMEl^bi  ioBy  *teel.   

M^t^l"  

ftfTtlraJ!  atljLit:tnu  ij'  lu  r*bJ(r 

^^nr^rvier  rvqulreil... «... 
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fttgliiiTWBlirbi-fWW^  > 


Matt. 


No.  3 


2i.\\2ft    2<hEJW  303120 

U      I     12  13 

v*rl'tolf      3  4 

«          B  S 


34* 


007 


1^^^  t-W  Hmt  Stotvfee  f 

VNCE  MAC] 


achines 


Rail  Drill  with  Four  Independent  Feed  Heads 


s  machine.  The  speed  mechanism,  feed  mechanism, 
1  each  spindle  head  are  of  unit  construction,  and  each 
it  is  readily  accessible  without  disturbing  mechanism 
ler  than  that  contained  in  itself. 


^   The  Defiance  Heavy  Service 

Heavy  Service  j  Drilling  Machines  are  built  in 
Drilling  |  four  sizes  as  listed  in  the  speci- 
Machines       1  ^cations  in  opposite  column  and 

 f-  have  capacities,  with  a  large 

factor  of  safety,  for  driving  2", 
4"  high  speed  drills  in  solid  steel. 
These  machines  have  been  designed  to  give  constant 
vice  without  the  constant  care  usually  given  drilling 
chines,  having  embodied  in  them  several  features 
ich  make  them  very  rigid  and  efficient  took.  The 
cial  features  of  construction  include  continuous  grav- 
oiling  system,  hardened  gear  cones  for  varying 
ndle    speeds,    large    thrust    bearing    for  helical 
irs    used    to    drive    the    spindle,    Hyatt  roller 
bearings  on  all  drive  bearings,  and  S.  K.  F. 
thrust  bearing  taking  the  spindle  thrust. 

The  Compound  Table  is  not  an  attach- 
ment to  the  regular  table  furnished  but  may 
be  furnished  with  all  of  these  Heavy  Serv- 
ice Drilling  Machines.  When  the  com- 
pound table  is  furnished  it  is  necessary  to 
use  a  higher  column,  in  order  to  give  the 
same  maximum  distance  from  nose  of  spin- 
dle to  table  as  on  the  plain  machine.  The 
dimensions  of  the  four  sizes  are  given  in 
the  table  below. 


I 


DIMENSIONS  OF  DRILLING  MA- 
CHINES WITH  COMPOUND  TABLE 


Machine 

No.  S-24' 

No.  3-30* 

No. 

9x8«* 

20X48 

•w 

LoDsitudlnal  adjustment . . . 

3S' 

9' 

W 

60zoa 

80zM 

80x109 

Shlpplnjc  Weights Pounda. . 

7.000 

9,220 

11,800 

ORKS,  DEFIANCE,  OfflO 


LYND-FARQU] 


DriUs 


Onter  of 
Brarkft  to  Rnd 
of  Ann 


9  ft  -  4  in 

I  ft -4  in 

3  ft  -  4  in 

5  ft  -  4  in 


Maximum  nistanr« 
Center  of  Bracket 
(Vnter  of  Sfrfndle 


N-t 
Weight 

LlM. 


7  ft-3!4  in,  3580 

9  ft-3M  in  3483 

II  ft-3j4  in  3615 

13  ft-3>4  in  3750 


Oated  Boxed 
Weight  Weight 


3580!  4080 1 
3710'  43I0I 
3870  I  4570 
40251  4850 


ruble 
Feet 
Boxed 


176 
209 
242 
275 


BOSTON,  MASS. 


Safety  Set  Scre^ 


Safety  Set 


Alien  Safen-  S( 
over  JO  per  cent  ; 
broached  holbw 
only  other  kind 
deep  hevagon  hoi 
and  perfectly  turn 
£rhe  bottom,  frivinif  j^'^rcattrr  Irvf^rii^e  :ind  k 
of  mctaJ  for  the  necessary  strength  at  tlic 
*  'Alien''  Im  jujcume  die  fat  ihiciufe  Aiadi 


and  i<  perfect  in  lead.  The  prod 
t  rcatcd  in  the  mo^t  scientific  manner,  to  obi 
hardness.  The  U,  S,  Government;  itm 
facturcrs  and  machine  tool  builders  arc  urn 
scrretvs  in  preference  to  ordinarj^  broached 
We  malce  Allen  Safety  Set  Screws  m  al 
1/4  uidi  to  1  j/i  inch  in  diaaieter  and  up 
h  kngth,   An^  stymie  cif  ppil^^f  ||^qMi  f 


Allen  SaAjeH  Bead  Ctp 

cci-t*    A  necejisar}  number  of  our  spedll  'i^ 
be  furntshed  with  every  immwrn. 
Short  lengtbs— We  make    spteialtjr  df  id 

screws.  The  patented  Allen  proce^i^  make* 
hollow  screw  much  shorter  than  its  diamet 


1^ 


Mm' 


DATA  TABLE^MlMt  S^im 


iiiie£Ai>s  won  Bi 


1h 

31 

IS 

IB 

FC 


0^*1  b«»(S,  l««tb  of 


THE  ALLE? 

3 


)cket  Head  Cap  Screws 


i                       ' "i  The  Allen  Cap  Screws  elim- 

I     Socket  Head  |  j"^^  alltroubles  due  to  slotted 

f  1  heads.  They  can  be  set  up  fully 

Lap  berews  |  j^^j.^        ^j^^  ordinary  cap 

i   I  screws,  and  are  much  more  con- 
venient in  close  corners  where 
there  is  not  room  to  apply  an  "S'*  wrench. 

Our  screws  are  all  threaded  accurately  to  standard 
gages  and  are  perfect  in  lead.  The  heads  are  abso- 
lutely true  with  the  body  of  the  screw,  thus  saving 
the  bother  and  expense  of  grinding  ofl  the  sides  to 
make  them  fit  the  counterbore,  which  is  often  neces- 
sary with  the  slotted  cap  screws. 


Tap  Extensions 

Allen  Socket  Cap  Screws  can  be  set  up  as  hard  and 
as  often  as  you  want  without  marring  the  heads,  there- 
by greatly  improving  the  appearance  of  the  machine. 


f" ;  The  Allen  Tap  Extension 
1  I  sets  consist  of  three  pieces,  2 

f  Tap   Extensions  f  inches,  4  inches,  and  6  inches 
I  long,  and  may  be  used  on  all 

1  i  standard  taps  from   1/4  inch 

to  I  inch.  The  shortest  exten- 
sion adds  I  1/2  inches  to  the  effective  length  of  the 
shank,  while  the  three  together  give  six  different 
lengths  ranging  up  to  11  inches. 

rfety  Set  Screws 


Flat  Point  Dog  Point  Half  Dog 

Point 

/S  AND  SOCKET  HEAD  CAP  SCREWS 


H 

H  1 

^  1 

.  1 

m 

IN 

REWS  AND 

CAP  SCREWS 

11 

18 
11 

11 
l« 
11 

10 
16 
10 

10 

9 
14 

9 

9 

8 
14 

8 

12 

7 

7 

12 

6 
12 

0 

6 
12 
6 

10 

0 

ET 

screws 

H 

K 

8 

8 

1  ^ 

? 

? 

:ap  screws 

H 
H 
H 

1 

H 
H 
% 

M 

1 

H 
% 

H 
4 

4 

4 

4 

/lACTURING  CO. 


Too] 


Tool 


£ver^  urgmcj 
ship  production 
for  the  more  ( 
vclopnient  of  ra 

a  summons  to  n 
cqutpinent  more 


To  be  most  useful,  that  equipment  n 
tt  in  perfect  working  condition,  re:icty 
iqr.  To  eitdure,  it  must  Jiavc  huUt  I 
car  lojis^^  ^lurililissr  tb^t  wiU  with 
::^ornng. 


Rettinen  Are  CompietcU  ri^-ManufMi 

.Mai  Jiiri*^  Hf  iiiticr^  Are  Bi 


Sets  Are  AcmmiM  mud  tttrmd  to 
R«qitiMd  and ^^^^^Md^O^a  Frm 

Tools  that  have  been  "through  thf  mil 
proved  their  qualit)'  by  rfnuunin^  iriLict 
t>e  discarded  when  undersizt'  or  badly  wurv 
h»c  considered  a<  far  more  valuable  than  lu 
cause  they  will  aggifi  pwe  «qiitl  W  tl« 
Alanufactuml. 


Mttliag  Cum  IR 


THE  GRIN! 

818^20  WEST 


anufacturing 


The  discarding  of  cutting  tools  of  proved  quali- 
ties is  the  one  costly  leak  that  shipbuilders  can  effec- 
tually caulk  through  Re-Manufacture. 

High  Speed  Drills,  Reamers,  Milling  Cutters,  in 
fact  all  metal  cutting  tools  can  now  be  made  to  pro- 
duce greater  results  than  ever  before,  to  illustrate: 
A  large  Michigan  Shipyard  reamed  585  holes  with  a 
Re-Manufactured  Reamer  as  compared  with  200  holes, 
the  best  results  obtained  from  a  new  reamer.  That 
is  increasing  tool  efficiency. 

It  is  a  fact  that  High  Speed  Tools  are  harder  and 
more  durable  after  being  Re-Manufactured  for  the 
reason  that  all  scale,  resulting  from  hardening,  is  re- 
moved in  grinding  new  contours  from  the  heart  of 
the  steel. 

Repeated  tests  have  demonstrated  that  Re-AIanu- 
factured  tools  are  all  that  we  guarantee  them  to  be — 
*'The  equal  of  new  tools  in  accuracy,  working  quali- 
ties and  durability  at  a  fraction  of  the  cost." 

Trial  orders  are  solicited  at  our  risk. 


^^housands  of  Large  Diameter  Saws  Are  Being  Scrapped 
on  Account  of  Slight  Fractures.    By  Using  the  Centers  * 
of  Such  Saws  Instead  of  Buying  New  Saws  of 
Smaller  Diameters  a  Great  Saving  Is  Effected 


Than  a  Dozen  Dull  Cutters.    Delay  in  Re-Manufacturing 
Fact  That  It  Takes  Re-Manufactured  Cutters 
etion  Costs 


OCESS  TOOL  CO. 

iVE.,  DETROIT,  MICH. 


Macbine  Tool 
Drives 


*1     Practically  all 
I  ger  sbed  madik 
I  nished  with  belt 
I  drives  can  be  eith 
I  Uched,  variable  sj 
rent  motors  or  by 
alter nanng  current  motor  through  speed 
direct  llDtdM  midti^^^  sitem 
Btor- 


!ratt  iS:  Wliitney  i 
Small  Eiigjxie 


These  include ; 
of  sizes  and  t>*pcs 
I  II  in.  (279  mm. 

iup  to  24  in*  (61C 
ard  engine  lathes. 
furnUhcd  with  ad 
.  The  MMA^4.ei4SM3e 

lilace  oi  Kf^liik 

Heavy  Engine  J 
dgiied  with  ami 
Engine         |  power  and  rieidii 
!iatke»  i  service*  Th< 

in  const  r;ict]  01]  lu 
details.    Thc^f  lat 
var>ing  tiom  26  to  i68-in,  (6tH>  n 
13  to  84-in,  (  330  tg  3133  nam. 


1 


sizes 


Beavy  Duty 


or 


These  are  heavie 
portioned  to  the 
tepTiuiiiiil)  sevt^rc 
cident  to  turning  ) 
furgifigs  and  simHai 
gears  are  stccjp  Tl 
f  seven  &izes,  ranging  from  24  ttlflh&k  ^ 

.)  SWtOgr  13  to  56^11.  (  JP$  1^91411101 


NILES-BEH 

M  l  BRC 

Address  near 


hes 


Pratt  &  Whitney  j 
Turntable 
Lathe 


This  23^  X  26-in.  (64  X 
660  mm.)  lathe  has  a  cross 
shding  turntable  or  turret 
which  has  hand  and  variable 
automatic  cross  feed  on  carriage 
with  eight  positive  stops.  Car- 
riage has  longitudinal  feeds  and  stops.  Can  be 
equipped  with  large  variety  of  tools  for  casting,  forg- 
ing and  rod  work. 


JllllltlllllllllllllllMllilllllUllltllllllllllltllllllll 


Fig.  1.    36-in.  (914  mm.)  Standard  Engine  Lathe 

I  I      Boring   and    Drilling  Ma- 
Boring  and      I  chines  are  particularly  suited  for 
Drilling         f  heavy  work.    They  are  made 
Machines       i       ^^^'^  sizes,  No.  2,  having  a 
f,.„„  ,  ,„„„„„  ,  ,„  „„J  3}i'in,   (98  mm.)  spindle  di- 
ameter and  No.  4,  having  a 
Syi  in.  (140  mm.)  spindle  diameter.    The  w^ork  is 
mounted  on  a  vertically  adjustable  table.    The  spin- 
dles have  reversible  automatic  feeds  for  boring  and 
drilling. 


leavy  Engine  Lathe 

SD  COMPANY 
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Boriag,  DrilL 


1      Stai^btftl  ll^ 

\  nil  lis  are  fcnilt  afor 

I  gene  ml  linc^.  in  a 

i  of  sizes  of  slandard 

J  ottift  Heavy  caiiilf 


IS  and  atmh- 
ior  s|i<ci  a  l 
There  arc  2$ 
from  the 
s«ia11tf.^T  side  head 
t>"pe,  ha\  in|i  a  rating 
size  ot  ;S  in  44  in. 
[  ^65  tu  n  iS  rmn<) 
tip  to  tL  (II  m4 
trm  the  reguUr  form 
a^d  42  ft  ( izM  m.) 
in  the  extension  tfpt 
or-  Lir^er  <iTe^. 

Bar-    and  srfildles 
is^^-^-filuigped   with  ^  ™ 
wcr  rapiTlrS^fi^ev*^'^^-^  _ 

itic  f eeHS^^IlS-  ^  J* '^^i  ^ '  ^ 
:fee3^pstotteife  _AU  Biachiiilrhffft^ 

.    jRight  Line  _V>rti_^ 
j:aremi^nd.j^^M^ 
^-  T   ,  ^  ..J  -|-for- large  prodtic6oa-=._ 
retteal  Imils    ^  [mum  convenience  of 

Standard  size,  3*in, 
diameter  spindle 


Radid  Drilb  includ 
tine,  uiuvrrsal  and  hes 
radials  are  made  in  ^i^ 
ing  from  a  radius  oi  4 
(i,  a  and  J,  o  m>)w.  * 

Heavy  Multiple-Spind 
inp  Machine>  are  desi^ 
the  hcn\  iest  class  of  wor 
are  usually  built  with 
six  spindles,  but  as  t 
Iniilt  to  order,  spectai 
of  i^ndles  or  table  construe 

NILES-BEME 

lU  BROAD 

Address  nearest  < 


Milling  Machines 


Fig.  7.    Right  Line  Radial  Drill 
:  met.    Sizes  vary  from  i-'s  to  2  3/16  in.  (41  to  56 
m.)  spindle  diameter,  and  9  to  14-in.  (229  to  356 
m.)  traverse. 


g.  8.    72  X  60  in.  Multiple-Spindle  Horizontal  Milling 
Machine 

Multiple-Spindle  Horizontal 
tfultiple-Spindle  j  Milling    Machines    are  built 
horizontal   Mill-  :=  with    the    following  arrange- 
ing  Machines    i  of  heads:    Single  side 

 I  spindle  heads;  two  side  spindle 

heads;  two  vertical  spindle 
ads,  non-swivcling  or  swiveling;  two  side  spindle 
ads  with  one  or  two  vertical  spindle  heads ;  two  ver- 
al  spindle  heads  with  one  side  spindle  head;  and 
ibbing  spindle,  with  two  vertical  spindle  heads  and 
th  or  without  one  or  two  side  spindle  heads. 

Horizontal     Slab  Milling 
Horizontal      r  Machines  are  well  known  for 
Slab  Milling     i  capacity   to   take   heavy  cuts. 
Machines       t  T'^ey  are  built  in  the  following 

 J  sizes:  24  x  24  in.  (610  x  610 

mm.),  30  X  24  in.  (762  x  610 
n.)»  36  x  36  in.  (914  X  914  mm.),  and  42  x  36  in. 
067  X  91/  mm.). 

COMPANY 

V  YORK,  N.  Y. 
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Gauges-Smal 


Pratt  St  Whitner 

jtst  feattirrs  which  more  than  thirty  yc 
od  experience  ivnd  constant  cxperirn 
noved  essential.  The  Enj?li^h  si/es  :ne 
}^  and  80  in.:  the  metric  Joo»  Ooo,  J,OOi 

The  Hoke  method  of  Japi^  flat,  nut 
was  developed  at  the  United  State 

andards.  Wnshin^-totu    Pratr  k  Whitne 
Uqu  j^;iuj^es  arc  kept  within  Hvc  milliontli 
sr  in.  ot  marked  sv/c  up  to  one-half  in.  ;}n. 
Lillionth;»  ot  an  inch  per  in,  of  length  over 
lie  ^ts  are  furnished  in  81,  34,  10  and  5  t 
jh)  and  103  bkcks  (metric^)*  Tim  ^ 
ud  separately,  if  desired/  Sm£Sk  t 
mUf  or  in  sets,  tool  makers*  flats,  and  "mik 
Hnn^  micrometers,  can  also  be  fumishe 
The  Pratt  &  Whitney  line  ot  jrauges  incl 
iges  itir  all"  ^;tandaicL  thread-;  including.  _ 
ernational ;  also  snap,  star  ( for  gun  bo 
plug  and  Afi|g|  jtertiiigli  tip^  ^d  M 
^  as  end  ta^mS^  ^  «diei^  i6hintli 
Luuin^  rnstfumiots. 

Pratt  and  Whitney  work*  make  a  r 
Eiplete  equipments  for  manufacturing  gu 
"lines,  typewriteri  aod  iimia^  wark.  up* 
iterchangeable  biik  Its  eif|^Bimi%  . 
iring  facilities  are  most  complete,  covci 
butldtitg  if  desired,  and  furnishing  of 
>oLs  and  gauges.  A  separate  enginecrin 
nuined  whkh  devotes  its  entire  time  tt 


]&  MOO  nd  3,400 


DMiUe  F  imM,  1 

ES-BEME 

111  BROAD 
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Is-Steam  Hammers 


1  Pratt  &  Whitney 
Small  Tools 


These  include  taps,  dies, 
millinK  cutters,  reamers,  twist 
drills,  punches,  counterbores 
and  lathe  tools  in  regular  and 
special  sizes  to  meet  all  manu- 
facturing!: requirements. 


" Niles-Bement-Pond  Company 
}  \  builds  a  very  complete  line  of 

I  Steam  Hammers  \  steam  forge  hammers,  single 
i  i  and  doul)le  frame.    They  are 

f  ,„  ■„,„■„„„„„.  .,.,,„„,■■,■■,,„,■  J.  built    in    sizes    ranging  from 

250  to  SCOOO  11).  (115  to  13,- 
600  kg.)  These  are  operated  by  steam,  or  by  com- 
pressed air,  if  desired.  Steam  drop  hammers 
are  built  in  a  wide  variety  of  sizes  from  6cK)  to  12,000 
lb.  (270  to  5,400  kg.). 


Fig.  17.   350,  600  and  800.Poun<l  Single  Frame  Steam 
Hammer 
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1      Standard  PI 
f  daily  fBiiS5»ive 
I  stmcEion  throa 
1  bidlt  in  «^ 
J  far^  from  26 
td  4876  mm. 
t^etwecn  hQu^ing&  by  height  under  crc 
X.  2b^^  in.  (675  X  673  nim.)  to  194  X 
>37o8  mm.). 

The  wall 
!ruch  largt 
pbned  Finrizor 
callv  dt  one 
of  a  vcrticiil  wa 
IS  mounted  a  ^ 
mxTg  horiKwital  travem-  -The Jofil  il 
miovweat  cm  the  tail. 

Tlic  post  or  cxiltiftm  t>'pe  cArrtfis  A 
ither  plain  or  drailar  base  which  ca 
The  locA  saddle  has  vertical  n\ 
Sat  post  re(:ipm  Litt\-  alon^i^  bed* 

Armor  Plati 

Anacir 
Plate 


¥eiticml  and 


two  typesj  biw 
planers  are  ma 
single  and  diH 


NILES-I 


111 

Addren 


3rs 


Fig.  21.   Hiravy  42-in.  Planer  wilh  Reversing  Motor  Drive 

ouble  at  two  sides.  They  can  be  built  for  either  cross 
r  longitudinal  planing  or  both.  The  cross-rail  has  a 
wiveling  adjustment  for  planing  curves.  The  pit 
ilaner  finishes  four  edges  at  one  setting. 


1 


and  Rapid  Power  Traverse  to  Tool  Heads 

ND  COMPANY 
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Plate  Castors — 


"  ":      A  plate  ca 
f  turning  wheel 
Plate  Castors     i  of  a  vertical  pc 
I  swinging  freeh 

 ^„„,.. „.,...„..„,  On  a  series 

plates  can  be 
any  direction  with  ver>-  little  effort. 


The 


Pla 


use  o 


Li  Bearing  equip] 
Advantages       i  in  a  shipyard 
i  advantages  in 
,.^„„..,  ^^t^el  phtes  w 

sponsible  for 
nomical  production  cannot  afford  to  ( 
One  or  two  men  are  enabled  to  h 
plates   throughout   the  opera- 
tions of  laying  out,  shearing, 
punching  and  forming.    On  a 
l>cd  of  easy  turning,  easy  swing- 
ing plate  castors,  very  little  ef- 
fort is   required   to  move  or 
sming     the     plate  sideways, 
Jcngthwise,  or  completely 
around,  and  the  operator  has 
complete  control  of  the  motion 
the  plate  at  all  times. 
Furthermore,  plate  handling 
■secomcs  a  continuous  operation. 
tree  from  delays.    By  means  of 
m  bed  of  these  easy  turning  cas- 
Won  around  each  plate  w^orking 
snachine,  and  a  lane  of  castors 
between  machines,  the  handling 
0f  plates  is  speeded  up,  resulting 
in  a  greatly  increased  output. 

The  troublesome  use  of 
oanes  for  handling  plates  is 
made  unnecessary  by  the  use  of 
plate  castors.    Instead  of  several  men 
in  all  directions  with  a  crane,  one  or 


HYATT  R( 


ler  Bearing  Equipped 


plate  easily  and  quickly  into  any  required  position, 
ing  time  and  labor  and  releasing  cranes  and  men  for 
er  work. 

The  speeding  up  of  work  due  to  the  installation  of 
att  Roller  Bearing  equipped  plate  castors  therefore 
jlts  in  materially  increased  capacity  of  the  shipyard 
;onsiderably  lower  cost. 


m 

t  V 

V 

)ped  Plate  Castors 

" ' Plate  Castor  Installations 
may  be  divided  into  three  main 
Installations  classes. 

Working  Beds  consist  of  cas- 
tors installed  around  punches, 
shears,  layout  tables  and  other 
ipment  for  working  plates.   They  enable  the  oper- 
r  to  handle  and  move  the  plate  into  the  required 
position  quickly  and  easily. 

I^H  Castor  Lanes  provide  a  rapid 

^^^^r  and  efficient  method  of  trans- 

g^^^^^M  ferring  plates  from  one  machine 
^^^^^^^  to  the  next.  The  use  of  these 
^^^^^^V  lanes  makes  it  possible  to  move 
the  plates  without  cranes,  which 
are  thus  released  for  other  du- 
ties. In  a  shop  laid  out  so  that 
the  plates  can  be  passed  through 
the  machines  in  one  general 
direction,  castor  lanes  are  both 
quicker  and  more  efficient  than 
either  cranes  or  trucks. 

Storage  Beds  consist  of  cas- 
tors installed  to  provide  storage 
led    ^^^^H       space  where  plates  sufficient  for 
r      ^^^^1       the  immediate  needs  of  the  op- 
erator are  kept.    This  storage 
space  is  indispensable  in  order  to 
obtain  the  maximum  output 
from  shears  and  punches  that 
speeded  up  by  roller  tables  or  plate  castor  working 
s. 


RING  COMPANY 

N.  Y. 


( ^  I      liorizontal  Pun* 

V  ff»^.»»t.1  '  punching  Hang 
■       Horizontal      j  ^^j^ 

M      ^nchc*        I  foj.  punching  plat 

^Kinches  are  made  in  five  sizes  with  c;i 
from  3  !6"  hole  through  materia 
I  Ithrough  material. 

The  Qperation  of  all  Cleveland  Horizor 

^  V    iig  mrfifieft. 
Aitf  C^elaml  Harimitii  Pnedi  can 
Twfth  a  Solenoid  Clutch  Cofitrol  as  showr 
tioo  of  whkh  will  be  found  on  th 


^^^"^^^^^     Cleveland  Gate  S 
I  built  to  meet  the  niosl 
Gale  Slmxs     }  platc    shearing  reqi 
1  The  sliding  head,  lo^^ 
J^nd  shear  bind:  are  h 
inforced  to  obtli0  the 
**!^tj11ne?;i"  for  acci^rate  shearing. 

All  bearing  surfaces  are  amply  proportions 
01  i&  directed  to  the  extremely  long  slid 
*'*   in  he  tdm  up whm  *6ar  occ 


THE  CLEVELAND  ] 


Tools 


 i      Cleveland  Plate  Planers  are 

I  built  in  three  types,  the  maxi- 
Plate  Planers    f  mum   distance   betw'een  hous- 
I  ings  being  governed  by  the  ca- 

L  ,  f  pacity  of   the  machine.  All 

housings  are  overhanging  to  pcr- 
nit  the  planing  of  plates  wider  than  the  distance  be- 
rween  housings  by  re-setting. 

The  Standard  carriage  is  equipped  with  a  swiveling 
tool  holder  carr>^ing  two  tools  for  cutting  in  either 
direction.  The  design  of  the  tool  carriage  is  such  that 
:he  inoperative  tool  is  clear  of  the  work  and  does  not 
Irag. 

Drive  may  be  through  open  and  cross  belts  from 
rountershaft  or  from  motor  mounted  overhead  on 
Jtructural  stand  or  direct  connected  reversing  motor. 


isuring  correct  alignment  and  eliminating  all  unneces- 
iry  play. 

Special  attention  has  been  given  to  clear  working 
»ace  behind  the  machine  for  the  removal  of  material 
/  crane,  if  desired. 

Standard  equipment  includes  complete  shearing  at- 
chments  and  automatic  hold-down. 

Drive  may  be  either  direct  connected  motor  or  belt 
'ive  with  tight  and  loose  pulleys. 


^  SHEAR  WORKS  CO. 

■D,  0. 


Power 


The  Punchina 
machincrj^  maziiil 
Bc2tty  Idadtuir 
turing  Cd.  is  o 

sturtiv  const  nicti 

machine^  tire  huilt  in  si/ts  ;is  W^tX'd  ht 
being  made  in  any  dc^di  of  throar  pci 
zial  to  be  pundicd  nil  tot  fSI  inch^  from 
The  standard  equipment  indtiiled  w 
chines  comprises  Flam  Tabic.  Belt  di 
Sing  It?  Punching  Tools  and  one  ^<.-i  Rai 
rneet  ^.pecial  requirements,  special  cq\n\ 
furnished  such  a5i  Double  or  Triple  C 
lools,  Bar  AgSlf  ^  Splitting  Shears, 


"Feature*  of 
Coisttractaoit 


Ttt€  Ufafn  Pran 

box  housing  tvpt\  h 
forced  and  midc  o 
The  Rani  or  SI 
i  is  of  cast  steel,  rittc 
taper  gib  for  kteni 
The  Main  Shafts  arc  of  high  grade 
ted.   The  main  shaft  and  flywheel  shaft 
■^hdjiphor  bronT^e  biishod  nnd  fitted  with 
riginiited  by  the  Beatty  Machine  and  M 
on  this  tjrpc  of  machine. 
The  Gcsfs  iii€  made  of  smi-steel  wit 
hiif>  bdng  bronze  buahed.    The  pt£ 
'  Sled,  the  leedi  alw  bdng  cuL 


i^BLE  OF  CAPACITY  FOR  POWER 
SHEARS  AN&  COPUNSHEAl 
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rXY  MACHINE 


and  Shears 


The  Clutches  are  fitted  with  an  automatic  release 
hich  stops  the  machine  at  the  end  of  the  upstroke. 


JUT' 4 


The 
Copunshear 


CoPunShear 

'1  he  CoPunShcar  is  the  ulti- 
mate development  of  punching 
and  shearing  machines  in  effi- 
]  cient  combination.   The  Punch- 

„  ,.,   ,  ,  „,  !  ing  end  is  equipped  with  triple 

selective  gag  punching  tools, 
!rmitting  the  use  of  three  different  diameter  punches 
one  setting.  The  Shearing  end,  of  the  guillotine 
pe,  is  equipped  with  tools  for  shearing  angles, 
)unds,  or  flats,  without  change. 
This  machine  is  fitted  with  a  single  leg,  in- 
?rted  type  coping  tool  suitable  for  a  wide  range 
r  work  and  is  equally  efficient  on  I  beams,  channels,, 
igle  or  notch  plates. 


No.  7—25"  Single  End  Punch  with  triple 
gag  80cket  punch  tools 

A   large   and  completely 
f  equipped  factory  in  the  Chicago 
Facilities       f  manufacturing  district  and  a  lo- 
I  cation  on  a  Belt  Railroad  serv- 
^  ,  , ,  ,  I  ing  seventeen  trunk  lines  pro- 
vide the  Bcatty  Machine  and 
lanufacturing   Co.   with   unequalled   facilities  for 
romptly  meeting  all  requirements  for  Punching  and 
hearing  machinery. 


.  CO.,  HAMMOND,  IND. 


Puuehing 


Power  Pnuchiiig 
and  Shearing 


Long  and  Alt 
Punching  and  S 
Lhines  arc  made  fo 
pose  u:^,  belt  or 
single  or  doubli 
throat  dqfiliis 
^ .  Att  stMidAxi  or  n;gtiWi£piifaifi^ 
I  Mc  set  of        0x3^  i&^^tBogf  pmd 


Bgle  Mi»U>r  Driven  Power  Puochiag  ^ 

willt  Ileetrie  Gag  Control  Throng 


but  can  be  modified  or  supfiUed  t 
bes  or  sheais,  if  desired.  To  admpt  ^ 
greater  variety  of  work,  the  torn  <lf  tfc 
in  be  mi  id  ified  and  furnished  with  a  mtt 

#or  putidiing  striK'tiiral  shapes.  IVIachines 
quipped  with  lioating  punches,  or  with  p; 
ric  gag  cofilfol  for  im^  op^riite^  jii 

Borkontal  machines  are  made  single  or 
punditjig  or  befi4ii|g  Ibxiged  woff^  b 
angles*  etc  and  ^  kbi^i      tsdi  £ 
twmk. 


Mutor  Driven  Honsontal  Ptincb 


Multiple  Punchc 
signed  to  punch  any 
holes  at  a  ttme,  in  g\ 
TOWS,  distance  betw^ 
fixed  or  adjimabk; 
tools  made  with  m 
gag.  These  machines  arc  made  in  variouj 
different  w^idths  up  to  i6  feet  between  hoi 
throLU  of  various  depths,  lo  drive  by  belt 
itomadc  stop  for  brmging  the  slide  to 
of  the  stroke  is  included  in  1 
riir-^4adiii^_may  ^  be  equipped 
eirt  to  cmp<»isate1&r^the-wear  of  i 
specially  ordered,  and  furnished  uTi 
feed  spacing  tables,  if  desired. 


LONG  &  MJB 


taring  Maclunes 


' "1      Gate  shears  are  similar  to 
I  the  multiple  punches  in  general 
Gate  Shears     j  design,  but  made  to  trim  and 
f  split  long  sheets  or  plates.  These 

 I  machines  are  made  in  various 

sizes  and  widths  between  hous- 
igs  in  different  throat  depths,  and  are  furnished  with 
ible  in  front  for  supporting  the  work,  automatic  hold 
own  for  clamping  and  holding  the  work  while  being 
jt  off,  and  automatic  stop  for  bringing  the  slide  to 
tst  at  the  completion  of  the  stroke  with  the  blades 
pen  ready  for  the  next  cut. 


Gate  Shear 


Alligator  shears  are  made  in 
Allieator        ^  ^  number  of  sizes,  either  right 
^l  i  or  left  hand,  for  belt,  motor  or 

^^^^         j  engine  drive.    These  machines 

 ,   J  range  in  capacity  from  i  to  S 

inches  square  iron  or  mild  steel 
irs,  cold.  The  regular  equipment  includes  one  pair 
*  solid  crucible  tool  steel  shear  knives,  varying  in 
ngth  according  to  the  size  of  the  machine. 


I 

Motor  Driven  Alligator  Shear 


Other  Products 


The  Long  and  AUstattcr 
Line  of  tools  also  includes 
Angle  Iron,  Plate  Splitting  and 
Bar  Iron  Shears,  as  well  as 
Bulldozers  or  Horizontal  Bend- 
ing and  Forming  Machines, 
)ard  Drop  Hammers,  Helve  Hammers,  and  Open 
ick  Inclinable  Presses. 


CO.,  HAMILTON,  OfflO 


The 


In  the  dcvdopi* 
1^  Hammers,  it  I 
aun  of  this  Comptit 
toal  that  would— 
First;  Eliminai 
and  costly  method 
d  welding  by  hand. 

Socund:    Deliver  light  blQWS  pt  hm\ 
ne  rapidity  or  slowly  i^  tlA  fiob  ilef^ 
:  would  produce  a  finished  part,  ready  1 
eliminating  co^th'  machine  operations. 
Third;    Forge  the  smaller  sizes  nt  mat 
more  unitornily  than  could  several  m 

iHM  mmU  handte  «qtiaU]r  wdl  the 


would  i^iicrwise  require  the  service  ^ 
hifluner^ 

There  are  four  typ 
ley   Hammers.  Th 
Compact  Hammer — 
ley  Upright  Helve  1 
the  Upnght  Strap  Ma 
the  Bradley  Rubber 
Hammer.   The  Compact  Hammer,  a 
iicateSt  i>  Jt^tinctivt^  tor  its  general  comj 
and  the  hi^^h  ^p*  < .!  it  \vh\ch  5t  mav  be 


C:  BRADLEY  & 


Hammers 


)e  is  adaptable  where  limited  floor  space  restricts 
e.  Compact  Hammers  are  made  in  sizes  ranging 
)m  15  lb.  that  delivers  525  blows  per  minute  to  200 

size  with  325  blows  per  minute. 
The  Bradley  Upright  Helve  Hammer  has  a  helve 

wood  and  with  this  exception  differs  but  slightly 
)m  the  Upright  Strap  Hammer  shown  in  accom- 
nying  shop  scene.  Both  types  are  made  in  many 
es  varj'ing  from  15  lbs.  to  500  lbs. — both  have  equal 
red — averaging  from  175  to  400  blows  per  minute 
rording  to  size  of  hammer.  Both  handle  with  equal 
rility,  all  sizes  of  material  from  14"  up  to  5". 
The  Bradley  Rubber  Cushioned  Helve  Hammer 
)wn  above  is  the  Company's  oldest  and  best  known 
)e  and  like  the  others,  can  be  furnished  in  many 
es.  While  all  Bradley  Hammers  are  used  to  ad- 
ntage  in  shipyards,  this  type  is  used  more  exten- 
ely  than  any  other  in  this  class  of  work.  This 
mmer  delivers  from  240  to  435  blows  per  minute, 
:ording  to  size,  successfully  forging  material  up  to 
d  including  4  1/2". 

 ' ]      Rugged  construction  and  sim- 

f  plicity  of  design  are  distinctive 
Advantages         features  in  all  Bradley  Ham- 
i  mers.      Naturally — less  com- 

 „„J  plication  means  less  repair  cost. 

Pressure  upon  the  foot 
adle,  which  extends  around  front  and  both  sides  of 
t  hammer  base,  gives  operator  complete  control  both 
speed  and  force  of  blow. 

By  means  of  Bradley  Hammers,  labor  costs  are 
avily  reduced  while  high  production  is  not  only 
lintained  but  may  even  be  increased.  One  skilled 
ammcr  Operator  can  do  more  work  than  several 
acksmiths  and  their  Helpers.  When  the  job  is  fin- 
ed, machining  is  unnecessary. 

Old  parts  ordinarily  scrapped  can  be  reforged  by 
adley  Hammers  without  addition  of  new  material. 
Mp  steel  is  quickly  drawn  down  to  suitable  size  and 
de  into  tools  of  ever>'  description.  The  saving  in 
terial  must  be  plainly  apparent  to  every  mechanic. 


SYRACUSE,  N.  Y. 


Hvflraiili* 


Pipe 


This  machine 
universal  use  whc 
lobtlwpt,  Itwi] 
Wifhdut  tititiling  f 

The  base  ribbi 
Umcr  benJinf:  bl 
id  wherever  desired  bonJ  a  rct]uir 
upper  block  is  held  on  the  r;ini  by 

joint.  A 

is  iwi^ 
siz«  of  p|r 
It  Ls  a  s 
tool  and  ts 
to  be  tab 
to  job. 

The  m 
^  iiKlie9  j4 
and  pifliw 
bringing  tl^ 
awav  from 
The  ha 
shawn  is 
benders  of 
Emit  m 


ari]  and 
Strucmral 


lb  CSC  ni:it:liiiii/> 
Ablt  to  bcndinif  I  be 
and  structural  shap 
for  making  bends  fil 
We  make  holes  i 
ftSisuM  or  sq;uaTe  ai 
vrmigement  desired  tbe  usef^  T 
are  dovetailed  into  a  double^bead 
is  firmly  nttacbed  to  the  ram,  Cov( 
1^  scale  from  blowing  on  the  surface 


block  stid^,  and  finding  its  way  into  k 
cutting  it,  arc  provitlnJ.    The  he; 
lers  arc  removable,  and  provided  wit 
%cs  for  allowing  the  air  to  be  driven  out,  < 
water  or  fluid  from  them  in  cold  wca 
The  valves  are  placed  in  one  body^ 
from  cither  side  nl  the  < 
cnopletdjr.  l%e  miitidii  is 
hf  mmnug  Ait  hand  from  tbc^  lev 


THE  WA 

54  Cfi 


ry  and  Tools 


Hydraulic 
Presses 


These  presses  are  built  in  a 
I  wide  range  of  sizes  and  capaci- 
f  ties  for  die  forging,  forcing, 
j  bending,  straightening,  flanging, 
J  and  many  miscellaneous  shop 
requirements.   The  press  shown 
here  is  operated  by  a  single  lever 
balanced  spindle  valve,  which 
has  the  ram  under  instant  con- 
trol at  any  part  of  its  stroke. 
The  hydraulic  pull  back  cylin- 
der is  opened  to  the  main  pres- 
sure line  so  that  no  valves  are  re- 
quired for  its  operation.  The 
cylinders  are  packed  from  the 
outside.    All  castings  are  made 
of  Open  Hearth  Steel. 

The  working:  table  or  platen 
of  this  press  ranges  from  34.  x 
35  inches  to  46^/1  x  46 J <  inches 
and  can  handle  work  within 
these  limits  under  pressures 
varying  from  100  to  350  tons. 
The  floor  space  required  by  this 
machine  varies  from  38  x  44  in- 
ches to  56  X  56  inches  for 
weights  ranging  from  1 1,000  to 
*  •*  26,500  pounds, 
lulic  Forcing  Press 


Hydraulic 
assure  Pumps 


These  pumps  are  heavily  and 
substantially  built  for  high  pres- 
sure and  heavy  duty.  Nothing 
but  the  highest  grade  of  mate- 

 t  rials  is  used  for  any  part  in 

their  construction.    The  unit 
ires  and  stresses  are  very  conservative,  and  all 
are  exposed  and  easily  accessible  for  inspection 
repairs.    A  central  sight-feed  oiling  system  and 
dual  oil  cups  insure  excellent  lubrication  for  all 
igs,  which  are  renewable  and  adjustable.  The 
are  cast  iron,  the  pinions  forged  steel  with 
;ht  or  herringbone  cut  teeth.    For  moderate  and 
pressures  the  pump  cylinders  are  machined  from 
steel  forgings,  and  for  low  pressures  from  open- 
h  steel  castings.    They  are  made  in  two  units 
plungers  in  both  ends  of  each  and  the  valve 
bers  in  the  center.    The  valves,  valve  seats,  bon- 
and  packing  glands  are  bronze  and  the  plungers 
;ned  tool  steel. 

lese  pumps  are  made  in  five  different  styles  to 
his  number  of  operating  conditions. 


Hydraulic  Pressure  Pump 


LLMAN  CO. 

EW  YORK 


Lydraiilic  Riveteii 


Hydraulic 


Qiambcrsburg 

ti'j-j-^  arr  built  in 
a  lariie  range  of 
si^^  es  and  ton- 
m  ^age?*  and  of  vari* 
gu^s  de5ign>  spc- 
PfMbUy  ad.apied  to 


"T^hese  lies^ 
'  ni^rrl  ude  portable 

ri^-eten;  built  in 

gap,  hingc3^' 

ted.- in  ^iisfs_  . 

Boll  Thf- 
fcter?.    single  or 
ro  piece  frame, 
in  sizes  from  jSf 


SlU   Gap  %4r«i 


on 


252  g^. 
Pressures 
m  35t  50, 
100,  125, 
175  and 
^toRs,  Usual 
i  c  press^ure^ 
1500  Ib^. 
*  square  inch, 
wc  can  de- 

Rte  any  Unc 

are  ffi  use. 


No.  63L  300  Tot 


Chamfacrsburg 

Cwlmdew  ^"^^  riv^m  arc  i 
a  \  en  ^iupenoj  aru 
trni  ipt  cylinders  \ 
c<rl]c'd  fnr  e  CO  Till! 
consumption,  and 
aance.  All  rams  art  provided  with 
glands,  which  are  l!)ce^ble  all  t 
riding  qukk  and  difr  dbs^  irf  pad 
llax  IS  used,  doing  awa^  dit  11^ 

asive  kather  packings. 


All  riveters  arc 
lect  grade  of  cast 
out.    The  valves 

I construction  and 
^  aperation  and  per 
is  guanuiteed. 
All  madhinci  are  given  a  thnititigh  ^ 
Jraulic  pre^^tire  before  shipment  sn  1 
^gach  tool  complies  with  specifications  in 


g  and  Flanging  Presses 


itiii>iiiiiiiiiiiiiii.>iiii'iiiii:iiiiii;iiiiiiiiiiiiiiiiiii'.  *  1  ^      .  t 

1  he  wide  range  of  tools 
Forging  and     j  which  has  been  adopted  for  this 
Bending        I  class  of  work  has  resulted  in 
Machines       i  some  very  unique  and  successful 

 ,  ,...„.  ,  I  tools  having  been  added  to  our 

line  and  we  illustrate  one  type 
1  cut  No.  631  which  shows  a  300  ton  Horizontal 
ging  and  Bending  Press. 

'his  machine  consists  of  a  cast  iron  frame  to  which 
ttached  our  improved  multiple  pressure  qlinder 
em  and  high  speed  valves.  It  is  rapid  in  action, 
;rs  a  large  range  of  work  and  has  proven  ven^  popu- 
in  shipyards. 


i      Our  line  of  Universal  Hy- 
Universal       j  draulic  Flanging  Machines 
Flanging        I  meets    every    requirement  in 
Press  i  ^^bipyard  work  for  shaping  and 

„„.    „,l  bending  plates,  angles  and 

beams,  etc.,  economically  and 
kly.  The  frame  is  of  cast  iron  construction,  cylin- 
1  cast  steel,  rams  are  provided  with  outside  packed 
ids,  valves  are  of  simple  but  improved  design  and 
rapid  in  action  and  efficient  and  accurate  in  op- 
ion. 

""hesc  presses  are  built  in  sizes  having  54",  60",  and 

66"  depth  at 
gap,  200  tons 
pressure  on  each 
vertical  ram,  50 
tons  on  hori- 
zontal ram  and 
75  tons  on  the 
stripping  ram. 


:  Forging  and  Bending  Press 


No.  460.   Universal  Hydraulic  Flanging  Press 
200  Tons  Pressure— 66''  Horizontal  Gap 


JINEERING  CO. 

A.,  U.  S.  A. 


For 


4aaiieltr  of  rivet  or  bolt  which  th 


bed  plate  k  ol  solid  steel,  can 
Crankshaft  is  forged  from  spcci! 
I,  heat  treated.   The  bearings  to  cranksha 
luckie  pins  are  hron/e  bushed.  Bronxc 
^Ip  the  bottom  of  the  header  and  die  tU* 
steel  linen  fitted  to  bed  pkte. 
temngs  are  eartremd^  targe  and  an 
ttti pockets  or  ojI  ^eser\^^^rs. 

The  heated  bar 
through  the  backing  | 
until  it  striken  the  st 
"B'\  which  is  so  set 
cnnij^h    of    the  bar 
through  tlie  backing 
kc  the  Hnished  rivet  or  bolt.    The  moving 
travels  across  the  face  of  the  ^idyng  p|s 
the  hianlc  and  grips  it  agdb«st'^ 
*D"  in  thp  lower  grcx^ve.   The  head^lb^  ^" 
forMar  ]  Aiui  heads  the  stock  which  projects 


Sequence  of 


against  the  die  fam.  As  the  header  to, 
the  dies  open  and  the  rivet  h  ejected  by  a 

Thus  a  rivet      made  at  each  revoli 
chine.   The  dies  arc  \^  ritcr  c>io|f  d. 


An  automatic  selt  a 
safetv  relief  is  incorpoj 
the  moving  or  gripp 
mechanism  which  prot 
otadiim  igabst  jtii^ti 


Hex  H<4.l  lUI 
Afi*r  Tt 

AJAX  MFG.  C 


lines 


This  safety  mechanism  assumes  normal  work- 
on  immediately  on  removal  of  obstruction  or 


Ajax  Automatic  Feed  Continuous 
Rivet  and  Bolt  Header 


;  direct  motor  driven  type  a  further  safety 
1  the  form  of  a  slip  clutch,  saves  the  motor 
line  from  the  risk  of  damage. 
Die  Blocks  are  machined  with  four  grooves, 
ich  of  the  vertical  faces,  thus  the  vertical  ccn- 
[le  grooves  are  not  altered  when  the  dies  arc 
I  which  also  means  less  time  required  to  set  dies. 

  I  Our  engineering  department, 

'rvice         ^  backed    by    thirty    years  of 

i  forge  shop  experience  is  freely 

artment      |  service  and  is  prepared 

   I  to  give  definite    figures  and 

guarantees   as   to   the  saving 

)u  can  make  by  the  use  of  Ajax  Machines. 


TABLE  OF  DIMENSIONS 


Motor  II.  P. 


7»i 
10 
ir. 

20 
20 


7^ 
10 
15 
20 
25 
SO 


Floor  Space 
Hand  Feed 


Normal  Speed 
Strokes  per  Capacity 
Minate 


8' 
8' 
11' 
13' 


X  4'  9" 

X  4'  10" 

X  5'  4" 

X  0'  0" 

X  C  11" 

X  10'  0" 


Automatio  Feed 

S'    8"     X    5'  0" 

S'  11"     X    5'  0" 

10'    2"     X    5'  11" 

10'    9%"  X   6'  8^" 

13'  11-     X   V  6" 

16'    5"     X  10'  (y 


00 
85 
80 
70 
65 
50 


110 
105 
100 
00 
85 
60 


^  In. 
%  in. 

1  in. 
1%  in. 
1%  in. 

2  in. 


^  in. 
%  In. 

1  in. 
lU  in. 
m  in. 

2  in. 


Ajax  Machines 


Rivet  as  It  Comes 
from  Machine 


:LAND,  OHIO 


Welding  ai 


The  ^Vciding  an 
E  qu  J  pni  e  n  t  m  an  uf act 

mmt  GdDi^n^  k 
iSdent  It  k  design 
afty  part  which  maj 
;geJ  in  semce  or  by  accident,  is  :KLes>ible,  : 
pplaced  quickly  by  the  operator.  Thercfon 
jprred  by  the  inability  <tf iqjilipilimt 
tettdtly  are  negligible. 

pftrt  of  ^  Reeulators,  Welding  an 
1^  to  4Httiii«^ir^  f^i^ui^  wbic 


Regnlstnn 


One  ojr  the  principa 
of  the  Regulators  is 
tb^  nozde  T>  (pee  9k 
variably 

siMit  on  scat  C.  The  R 
are  also  provided  wit 


Double  Diapbraim  Regnlatin' 


107  MAS^ACfiUSi 


5  Equipment 


^  sensitive  spring  system.    The  moving  system 
cage  B,  carr}Mng  scat  C,  is  not  only  securely 
d  to  the  main  diaphragm  A,  but  also  to  the  per- 
rear  diaphragm  H  by  means  of  a  fitting.  Thus 
il  deviation  of  seat  C  in  relation  to  nozzle  D  is 
ble  and  restricted  to  an  absolutely  straight  up 
\vn  movement.    A  sleeve  guide  K  is  an  added 
which  insures  perfect  alignment. 
Regulators  do  not  rely  entirely  upon  spring  ac- 
main  diaphragm  A,  but  also  upon  the  two  way 
of  rear  diaphragm  G.    If  diaphragm  A  should 
slowly,  diaphragm  G  supplements  the  action. 


Iding  Torch 

22,  or  30  inches 


Welding 
Torches 


The  majority  of  our  Weld- 
ing Torches  arc  furnished  as 
Combination  Torches;  that  is, 
a  torch  base  with  two  exten- 

 ,.  ,„„  „„J  sions,  a  short  and  a  longer  one. 

The  operator  can  then  use  it 
as  a  i6  inch  or  a  22  inch  torch.  A  third  extcn- 
n  be  supplied,  if  desired,  to  make  the  torch  30 
overall. 


j  Our  Cutting  Torches,  which 
1  are  subjected  to  unusually  sc- 

ing  Torches  |  vere  work,  are  of  superior  ma- 
i  terial  and  design  in  order  to 

„„..,„  ,  ,  I  withstand  the  strain  of  constant 

service. 

se  Torches  are  usually  operated  by  unskilled 
len,  and  for  this  reason  they  must  be  simple  in 
iction  and  Qperation.  Torches  manufactured  by 
sneral  Welding  &  Equipment  Co.  fulfill  these 
ons.   They  are  efficient  and  economical  in  every 


CQUIPMENT  CO. 

BOSTON,  MASS. 


Weldi 


Type  BM  Equi 


Waterhouse 
Welding  &  Cut- 1 
ting  Equipments  \ 

directly  to  standard 
acetylene  tanks.  Tl 
shown  are  complete  i 
with  the  exception  ( 
these  can  be  secured 
The  various  style  Wa 
ing  outfits  fill  all  po 
ments  that  might  ari 
the  use  of  a  portable 
welding  and  cuttinj 
Perhaps  the  most  i 
features  of  this  equip 
flexibility  of  its  use,  th 
is  given  by  its  manu 
ease  of  operation,  and 
bility  for  service. 


Welding 


acetylene  welding  pr(x:e 
facturing  and  rcj)air 
constant  service  is  de 

Equipment  "J"  is  c 
of  the  ordinary  user, 
to  handle,  and  is  the  \ 
is  of  not  too  heavy  a 

Equipment  "H"  (nr 
for  light  welding  and 
work  of  a  secluded  n 
a  heavier  or  larger  tor 


Charcoal  Irt 

The  black  spots  indicate  slag 
detrimental  to  the  welding 
the  strength  oi  the  weld. 


Welding 
Advantages 

steel  and  iron  weldir 
formerly  was  thought 
ing  materials  of  varioi 
obvious.  A  comparati 
will  meet  all  usual  rec 
welding  material  and 
greatly  reduced.  The 
tion  is  ver>'  convenient 
and  there  is  an  assurar 
able  goes  into  every  wc 

The  standard  leng 
Wire  arc: 

Electric,  14  inches. 

Oxy-Acetylcne,  36  ir 

Welding  1 
Quality  j 

secured  by  the  use  of 
an  teed  analysis  of  Arm 
vincinp:  proof  of  its  pu 

Sulphur  

Phosphorus  

Carbon  

Manganese  

Silicon  

Copper  

Oxygen  

Nitrogen  

Hydrogen  

Iron  


The  usual  electric  \\ 
mild  steel  welding  pern 


o  Iron 


pljP  Iran  thctr 
r&tfaroiilil 


i 

bi  ^mnc  if  af 
ibrd 


elding  Rod 
merdal  irr 
loridcs  sir 
I  applicat 
elding  hi 
t  welds  : 
>wing  gu 
^ods  is  a 
in  a  we 


oo  of 


•  99.f 

IC 

itions 
I  of 


EE 

3< 


1 


Object 


jurious  to  the  workmei 
dirt,  pipe  connections 
connections  for  oil,  coa 
the  thirty-minute  dcla 
and  the  continual  bur 
thcr  to  eliminate  burn 
feet  a  large  saving  boti 
ducing  the  rivet  loss  fi 


No.  3— Three-electrode  Ber 
%  to  1"  Diameter  Rivets; 
per  Hour.   Built  Also  * 

to  provide  tlexit 
close  proximir>'  to  the  \^ 
ing  both  loss  of  time  ai 
ing  discomfort  to  the  \> 
which  is  thrown  out  by 
duce  to  a  minimum  the 
The  only  requircmen 
Alternating    Current  o 
voltages,  single  i)hase:  c 
J^ingly,  to  a  thrtT-j)ha>c 
turhance  to  same. 


AMER 


f  object  ui  th< 
k  Rmt  Heata 

§1  IP 


i 


Hmct,  1 
s  or  Mmn 
Mtrodet. 

Heaters 

and  avoi 
ssive  h 
ers;  tc 

lectioi 
icies 
gnxip 
rious 


AT 

DWJ 


Protection 


111111111111111111411 


The 
the  "S 
comple' 
any  m 
large  oi 
what  a 

— to  reach  the  eyes  of  a  weare 
All  safet>-  goggles  are  designed 
direct  frontal  attack,  most  saft 
or  less  protection  at  the  sides, 
gles  by  means  of  their  exclus 
tion,  not  only  afford  all  the 
other  goggles  but  also  protect 

pers  and  riveters  in  particul; 

ate  this  feature. 


I   ■  The 

I  ;  "Stoco* 

1  Durability  i  stamper 
I  I  sheet  c 

i  i  quently 

solderei 

apart  and  no  screws  to  work 
broad  strip  of  metal  above  th( 
sible  for  the  goggle  to  warp  0 
incidentally  provides  very  vali 
the  e5'es.  The  side  shields,  be 
allow  the  same  amount  of  sid 
but  are  much  stronger  than 
shields.  The  "Stoco"  safety  g( 
ily  nickeled  metal  that  will  not 
action  of  perspiration  and  i 
without  damage.  When  pit 
aged,  lenses  may  be  instant 
without  the  aid  of  special  too 
has   fiddled    with    tinv  sere 


screws  and  a  frame  slightly 
appreciate  the  convenience  of 
lenses. 

 ^  I      In  s 

I  construe 
Comfort        i  goggle 
I  extreme 
I  surfaces 
are  bro 

the  weight  is  widely  distribute- 
ting  the  face  eliminated.  The 
flexible  and  hold  the  goggle  s 
suggestion  of  cutting  or  chafir 
desired,  the  "Stoco"  safety  g( 


STANDA 


Pn€ 


The  Spraco 
System — 
Advantages 


Th 
ing  V 
other 
the  u< 
is  ra] 
handt 

by  reason  of  the  great  savii 
also  due  to  the  fact  that  b< 
One  "handy"  workman  c 
to  twelve  or  more  skilled  pa 
depending  upon  the  nature 


Painting  Exterior  of  Ship,  Uc 
and  Extensii 

Uniformly  finished  coatinj 
brush  marks  are  produced. 

Rough,  irregular  surfaces 
difficult  to  reach  with  a  bru 

By  means  of  interchangea 
guns  are  capable  of  handling 
ings. 

The  gun  may  be  quickly  r 
Pole  Attachment  for  painti 
reach  of  the  operator. 


Portable 
Equipment 


The 
Portab 

is  reco: 


purposi 
Model 
justabli 

one  pressure  control  head,  on 
container,  one  1 2-foot  lengtl 
metal-lined  material  hose,  an 


Portable  Engine  Driven  A 


9 


mpressors,  9 


Paint 


Patm  Cm 
MM  7 


Eztenrir 


Iding,  < 
A  be  ] 
or's  re 
ct  or 


BOS 


Rooksby  P( 
:  for  shipyard 
Purposes        ;  duty  tools  of 
I  and  sizes  ex 

  I  boring  and 

bearings,  bor 
facing  turbine  engine  casings,  bo 
gudgeons  and  boring  or  reboring  ve 

I      Many  yeai 
g      •  I         I  the  manufact 

Futures       !  i  ^""g.  •>a> 
I  J.  Rooksby  . 

i  the  most  advj 

class,  incorpc 

combination  of  exclusive  features 

of  great  importance  to  safe  and 

Chief  among  these  features  are 

change  gear  drive,  safety  gear  gu 

gears,  double-arm  cutter-heads  anc 

high-speed  cutters.    They  are  stan 

equipment  of  Rooksby  Portable  Bo 

supplemented  by  other  special  devic 

particular  purposes  of  each  type  o 

each  a  maximum  of  accuracy  and 

p  "  ■  The  bar  i* 

1  !  grade  of  ope 

I     Conetruction     f  is  accurately 

I-  steel  feed-sci 
  1  the  side  of  t 

vided  with  b 
ings. 

The  completely  encased  driving  p 
feed,  an  exclusive  feature  of  Rooksb 
Bars,  furnish  full  protection  to  the 
as  to  the  machines;  and,  the  gua 
tcgrally  with  the  frame,  add  materia 
of  construction. 

Another  distinctive  Rooksby  fcati 
double-arm  cutter-heads.    Long  ty 


Hur»  for  General  I 


firmed  the  correctness  of  the  princ 
two  tools  on  directly  opposite  sides 
the  best  results  are  obtained  with  t 
arm  cutter-head  when  it  is  necessai 
one  cutter  at  a  time.  The  screw 
ting  out  the  tools  has  the  endorscmt 
practice. 


ELEVEN' 


%pcnJ  cuncii  il 
An  impmrei 
ttrdy  mdmed 
tfolifd  bri  ill 

The 

otitic  ferd  to  d 
A  uaiqt>e  in 
Fomblc  Bonn 


I. 


arnuigeinait 
gears— one  ft 
gear,  the  od» 
the  direct  ge 
means  of  a  f 

These  W 
2"  to  10" 


For  Bor 
Tube  ] 


train  of  c 

drive. 

of  bar  anc 

Two  CI 
their  blocl 
pieces  wit 
readily  be 
and  are  us 
or  frame, 
ings  are  i 
with  the  s 

The  eqi 
tube  fram< 

These  ' 
usually  ^ 


;by 


Taper  and  Stern  Fi 


I  The  equipmcr 

I  Taper  Boring  \  low— for  borinf 
i  Equipment  for      propellers — is  t 

I  Boring  Propellers^  J^",  ^«  1^' 

i  ,  -r   1  ools.     Its  ng 

makes  it  parti( 
for  heavy  shipyard  work.  By  removing 
and  using  our  standard  cutterheads,  it 
lar  straight  boring  outfit.  It  is  a  great 
if  located  conveniently  to  the  shipwayj 
the  transportation  of  heavy  castings, 
shop. 


Taper  Boring  Equipment  for  4  Bladed  I 
ment  for  3  Bladed  Propeller  Also 

The  Boring  Bar  is  equipped  with  ou 
Case,  Spur  Geared  Power,  Universal 
ment,  Patent  sleeve  in  top  crosshead,  I 
anti-dust  collar  in  bottom  crosshead. 

The  Cutterhcads  are  furnished  with 
and  tools,  and  contain  Bronze  Tool  He 
grooved  and  tapered  to  suit  the  steel  t; 
Bar.  These  taper  keys  actuate  the  cut 
Cutterhead  is  fed  on  the  Bar,  and  can 
bore  up  to  and  including      inch  taper 

The  Boring  Bar  supports,  consist  of 
Iron  Columns,  with  both  ends  flang 
cross  heads  and  4  cross-head  blocks,  a 
usually  mounted  on  a  T-slotted  Bed 
furnished  by  Customer. 

The  Facing  Arm  shown  in  the  fo; 
above  illustration  is  used  for  facing 
bottom  of  the  propeller.  It  is  so  desigi 
els  up  and  down,  over  the  taper  k 
through  cored  slots  in  the  arm.  The  b 
convenient,  as  the  Facing  Arm  can  be  1 
disturbing  the  Bar  or  the  Propeller. 

The  Single  Arm  Cutterhead,  also  sh 
ground,  is  used  for  tramming  purpose 


H.  B.  TO 


1015-1025  I 


:      The  J 
Inside  Pump        of  Hydra 
Hydraulic       ;  rises  fror 
Jack  .  all  capac: 

  This  jac 

with  bro 

square  base  or  with  ground  h"f 
to  meet  various  ^ervice  require 
in  a  vertical,  horizontal  or  in 
exceedingly  light  and  compact 
lutcly  reliable,  and  the  best  mat 
are  employed  in  its  manufactui 
made  in  its  design  to  prevent  le; 
to  provide  easy  access  to  the  int 
parts  so  as  to  be  secure  from  ir 


Inside  Pump  Hydra 
Broad  Rase  Type 

-;  The 
Outside  Pump    ;  type  of  i 
Hydraulic       [  ticularly 
Jack  ?  a  short  j 

•'■   '   4  jriven  lift 

type  is  pi; 

jack,  the  ram  being  entirely  fre 
ing  parts.  The  outside  pump 
rises  from  0  to  18  inches  and 
for  light  duty  in  capacities  of  , 
heavy  duty,  as  illustrated  in  t 
in  capacities  of  ^^o  to  200  tons 
furnished  with  ground  lift,  anc 
a  vertical  or  horizontal  position, 
are  made  with  a  single  pump, 
of  operation,  while  the  heavy  du* 
two  pumps  of  different  diame* 
er.'iting  <p(*t*(is  ami  an  cmergencj 


THE  JO^ 


Ratchet  Stud 


r TheKeyst 
I        Keystone  Ratchet  Stud  E 

I  Ratchet  Stu<l  tool  of  its  natui 
I  Driver  and  is  used  by  1 

L  ,,,    .  ers  of  machiner 

The  reversil 
ture  makes  it  of  special  vahie  in  c 
board  ship,  for  settinj;  and  removing 
tube  stuffing  boxes,  sea  connections, 
propelling  and  auxiliar>'  machinery. 

The  Keystone  Ratchet  Stud  Driv 
time-saver  over  old  methods.  Stud; 
quickly  and   released   instantly.  F 
threads  are  never  damaged  by  this 
all  driven  to  uniform  depth. 


(Stnd 
Socket) 


(Stnd  N 

Keystone  Ratchet  Stud  Dri 

The  Keystone  Ratchet  Stud  Drive 
with  one  nut  for  any  size  stud  and  wi 
ing  in  length  from  lo  inches  to  28  incl 
are  furnished  on  order. 

When  ordering  specify  size  of  Stu 
For  size  of  Stud  Driver  suitable  for 
of  studs  see  table  below. 

KEYSTONE  RATCHET  STUD 


fttyle  No. 


161 
162 
163 
164 
165 
166 
167 


Length  of  llandlo 


10  inch 
14  inch 
16  Inch 
IH  inch 
22  inch 
24  Inch 
2R  Inch 


H  inch 


  The  K  e  y  s 

Keystpne       5  Ratchet  No. 
Reversible      !  changeable  pa 
Ratchet  No.  300  j  complete  ratch 

 „..„„„.,„,„.„«„«  J  interchangeabL 

sible  both  Ion] 
for  anv  stvle  of  Morse  Taper  or  Squ 
Drills.' 

This  type  of  combination  ratchet  is 
in  the  construction  of  vessels,  due  to 


Keystone  Reversible  Ratchet 


u  ill  accommodate  any  type  of  drill 
places. 

The  Keystone  Rcvcrsihle  Ratchets  P 
nished  complete  with  four  intcrchan 


THE  KEYSTC 


9( 

Square,  Cliambere<1  Hexagoi 


\ " -  Milt( 

I  Cold  Punched  !  ^V^^ 
I  i  and  size 

j  Nuts  I  cording 

t  ,   .   I  print. 

The 

from  all  selected  raw  material 
tical  experience  and  by  the  best 
genuity  has  so  far  been  able  to 
efficiency  possible  may  be  obta 
punched  nuts.  Milton  prodi 
reputation  for  quality  finish,  acc 
is  specified  exclusively  by  many 
Of  late  years  there  has  been 
The  excellent  facilities  of  the 
Co.  for  turning  out  nuts  of  thii 
to  offer  to  the  trade  both  iror 

J4"  to  214". 


i i  The 

!     '    Large         I  '"^^^f 

I  __  ^  1  nut  of  : 

1  Nuts  j  B^ii^ 

]  J  for  the 

more  s£ 

quirements  of  engine  builders, 
facturing  Co.  after  consider; 
product  now  recognized  as  beii 
and  efficiency  to  any  nut  heret 
ket. 

These  nuts  are  made  in  any 
bolt  up  to  8"  diameter  bolt  an 


THE 


  ■  ■  "  1 

Key  Model      i  ^' 
Wrench         j  ^ 

_  .iiiiiiiiiiiiniiiiM-'ii  >■  11. Ill  1 1  ■  -1  ' 

full 

tested  to  assure  freedom  fi 

This  wrench,  which  wa< 
tween  the  2 1 -inch  wrenc 
wrench  for  large  work,  wi 
as  will  the  chain  wrench, 
trouble,  and  will  take  an) 
within  its  opening  capacity 

The  key  feature  makes 
jaw  strap  in  two  positions, 
into  corners  readily.  The 
holds  the  jaw  strap  rigidly 

The  wrench  is  hardened 
all  other  *'Coes*'  products 
chanical  defects. 

The  Coes  Key  Model  A 
lowing  four  sizes: 

28  inches  long,  opens  ^y, 

36  inches  long,  opens  by. 

48  inches  long,  opens  gy. 

*72  inches  long,  opens  i 
*Made  on  order  only. 

 f  T 

Knife  Handle    |  Mo( 

Model  I  arou 

Wrench        |  P^^ii 

I.  !.  us  t< 

ture 

Knife    Handle  Wrench, 
wrench  to  be  10  to  15  pei 
tions  and  substitutes  made  I 

Handle — Cast  semi-steel 
secured  at  both  ends  by  insc 
eted  up  under  pressure.  1 
wood  handle  made. 

Screw — Steel,  hardened 
tions  are  in  two  and  sometin 

Jaw — Semi-steel  casting-1 

Bar — Steel,  specially  imp 
ened. 

The  Coes  Knife  Handle 
the  following  sizes : 

6  inches  long,  opens  J-jJ  i 
8  inches  long,  opens  ij4 
10  inches  long,  opens  i^'s 
12  inches  long,  opens  2^4 
I  S  inches  long,  opens  2j^ 
18  inches  long,  opens  3  in 
21  inches  long,  opens  4^fS 


COES 


Mac 


SPECIFIC 
He 


0 

1^ 

1 

0 

I 

•         A   » 

Round 

Diinenaions  in  1 
THREAD  MEASUREMENTS 


Macb.  1 

Srew  1 
No. 

Thr'd  1 
Per  ■ 
Inch  ' 

OuUlde  Dia. 

Pitch  Dia. 

Mln. 

Ifax. 

Min 

Max 

2 

ti4 

0828 

OHliO 

0743 

07511  : 1 

•2 

50 

0825  i 

0860 

0727 

0744  ' 

3 

56 

0055 

0990 

0857 

0874  . 1 

•3 

48 

0952 

0990 

1 

0836 

0855 

4 

48 

1082 

1120 

0966 

0985 

4 

40 

1078  ' 

1120 

0037 

0958 

•4 

36 

1076 

1120 

0918 

0940 

4 

32 

1073  , 

1120 

0894 

0917  ! 

5 

44 

1210 

1250 

1082 

1102 

•5 

40 

1208  ■ 

1250 

1067 

•1088  1 

6 

40 

1338  1 

1380 

1197 

1218 

6 

36 

1336  ' 

1380 

1178 

1200  i 

•6 

82 

1333 

1380 

1154 

1177 

8 

36 

1596  1 

1640 

1438 

1460 

•8 

32 

1593 

1640 

1414 

1437 

8 

30 

1592 

1640 

1400 

1424 

10 

32 

1853 

1900 

16T4 

1697 

10 

30 

1852 

1900 

1600 

1684  I 

•10 

24 

1848  i 

1900 

1603 

1629  1 

12 

28 

1 

2111  ■ 

2100 

1904 

1928  1 

•12 

24 

2108 

2160 

1863 

1889  ■ 

14 

24 

2368 

2420 

2123 

2149  j 

•14 

20 

2364 

2420 

2067 

2095  ! 

16 

22 

2626 

2680 

2358 

2385 

16 

20 

2624 

2680 

2327 

2355  ! 

•16 

18 

20)22 

2680 

22;'0 

2319  1 

18 

20 

2884 

2940 

2  .-.8  7 

2613 

•18 

18 

2882 

2910 

2.-»o0 

"579 

18 

16 

2880 

2940 

2504 

2531 

20 

20 

3144 

3200 

2847 

■  2875 

•20 

IS 

3112 

3200 

2810 

2S.'^9 

20 

16 

3140 

3200 

2761 

2794 

24 

18 

i  3662 

3720 

:  .".300 

3359 

•24 

16 

i  3660 

3720 

3284 

3314  i 

28 

14 

1  "'^^ 

4240 

3745 

3776  1 

1 

28 

16 

1   4  ISO 

4210 

3804 

!  .".S2i  ; 

30 

16 

'    4  410 

4.-100 

IdCl 

4001 

•30 

14 

4438 

4500 

400'. 

4036 

•34 

13 

4957 

r.(»20 

4488 

4520 

34 

12 

4  9  fir, 

4447 

4 

Koii.._Slars  and  threads  por  Jnrh  niarkeii  •  un' 

j"' '■ " ■ ■■  ■  '  '  We  con 
I        Standard  stock  of 

I  Machine  Screws  .  screws  wi 

I    Kept  in  Stock    "  ^ 

 :,.!.,,.,.„■,.■■,....,....,..  ..■  winch  we  a 

immediate  > 


KEYSTONE 


ews  aiM 


TAXDARD  lii 
for  all  sizes  sh 


»  tsoo  tlM 
i    MS*  %in 

I     MM  tttt 

M30  StM 

04M  03SO 

W30  0100 

0570  0450 

MIO  SSOO 
0«<0  0550 
0700     0000  '■  S« 

0190    0700  «a 

I  0S80      0800  TT! 
0930     0950  82: 

1020      0950  I  92 
in  vrcttnatt  f  i 

I 

1  Other  Pto 


P] 
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Boyer  Pneumatic 


er  cylinder  diameter  than  the  No.  80  size 
kc,  and  will  drive  hot  rivets  up  to  i  3/8 
ten  Recommended  for  extremely  heavy  ani 
team-tight  work. 

SPECIFICATIONS 
BOYER  RIVETING  HAMMERS 


Size 
No. 


DUm. 
Piston 


Length 
Stroke 


Capacity 
Rivets 


Blows 
per 
min. 


Cu.  ft 
free  air 
per 
min. 


50 
60 
80 
00 
80 -X 


IX' 


1000 
760 
700 
620 
800 


25 
25 
25 
25 
28 


f  be  equipped  with  safety  derice  for  preventing  accideni 
at  of  piston  or  rivet  set.  wben  so  ordered. 


Special 
Handles 


Open  type  handles  wi 
I  side  triggers  are  furnis 
I  standard  equipment  with 
I  Riveting  Hammers  unless 

,„„..„  .„..„..„.„...«....,  „.,..!  wise  ordered.     When  . 

any  of  the  three  special  Y 
illustrated  can  be  supplied.    They  are 

osed  Handle  Inverted  Handle  Closed  Han 
side   Trigger  Inside  Trigg 

igeable  on  all  sizes  of  Boyer  Hammers  exc 
No.  80-X  which  has  an  extra  large  cylinci 
ter. 

..,.™...  ^  operator  provided 

I  a  dependable  rivet  set  c< 
I  viously  drive  better  rivi 
I  greater  quantities  than  on 

^   I  ject  to  exasperating  dela 

ddent  to  the  breakage  o 
:h  frequently  result  in  costly  damage  to  the 
Itself.  Boyer  Rivet  Sets  are  made  from  i 
tks.  They  are  uniform  in  chemical  and  pY 
actcristics,  and  give  uniformly  long,  deper 
ice.  Five  standard  types,  in  all  standard  size 
€  as  follows: — Button,  Cone,  Flush,  Pan 
rrpool.  Ask  foi  special  bulletin.  Specific  r* 
dations  as  to  proper  designs  for  various  kin 
k,  gladly  given. 

" I  Boyer  Chipping  and  C2 
Dyer  Chipping  |  Hammers  possess  the  san 
and  Calking  1  herent  and  distinctive  fee 
Hammers  1  design,  construction  an 
.«,»«™«««..«««.»««...»..UM...„.J  eration — the  same  built-in 
ity — as  Boyer  Riveting  1 
5.  They  arc  made  in  a  most  complete  line,  th 
ing  particular  types  and  sizes  being  those 


Boyer 
Rivet  Sets 


Bayer  •TJK-  Type 
Ghipping  EUunmer 


Boyer  "K"  Type 
Chipping  Hammer 


dy  used  for  shipyards  and  general  manufacti 


CHICAGO  PNI 

NEW 

Address  nearest  office.  For 


Holder- 0ns 


Shipping  Hammer  is  especially 
pping,  releading  old  flues  and 

Chipping  Hammer  is  built  for 
JK-i.  It  has  become  invaluable 
calking  seams,  trimming  flush 
useful  for  medium  chipping  in 
tings. 

Ihipping  Hammer  is  a  popular 
id  general  chipping  and  calking. 
Shipping  Hammer  is  built  for 
king,  and  general  repair  work, 
)t  or  cold  rivets, 
lipping  Hammer  (stroke  4")  is 
diking  and  chipping  heavy  cast- 
so  used  for  light  riveting, 
pe  Chipping  Hammer  is  made 
f  which  are  listed  below.  It  is 
:r  wherever  closed  handle  type 
(although  if  desired  it  can  be 
iard  Boyer  open  type  handle.) 

BOYER  CHIPPING  AND 
G  HAMMERS 


Blows 

Net 

per 

Weight 

\fin. 

Lbs. 

Dverttll 

3200 

11  H 

3000 

^' 

2800 

13 

2400 

14H 

1600 

15H 

17H' 

3200 

12 

n 

2800 

13H 

12%' 

1 

2000 

15 

\A\' 

1300 

10 

IIV  \  ' 

tuera  are  supplied  with  either  a  '*I<oun<r' 
ordering  state  whicli  i»  <1eRire4l. 
rnished  only  with  standard  Boyer  Open 
ners  are  supplied  standard  with  closed 
gers.  When  so  specified,  however,  they 
Boyer  Open  handles. 

In  driving  rivets  beyond  aver- 
age size,  it  is  invariably  desir- 
able to  back  them  up 
with  pneumatic  pressure 
instead  of  a  dolly-bar. 
Rivets  are  thus  held 
est 
se- 
ter 
of 
er- 
ors 

ef-        Boyer  Long  Holder-Oii 
king  up."     Boyer  Pneumatic 
n  three  styles  for  varying  serv- 
es: 

5— BOYER  PNEUMATIC 


LDER-ONS 

Length 

Distance. 

Overall 

center  of  set 

Size 

Inc.  Set 

to  side  of 

Hose 

Net 

Holdcr-<)n 

Conn. 

Wgt. 

9H' 

IH' 
2Si' 
1' 

H' 

26 
26 

25 

rrever  cramped  quartofK  do  not  make  its 

ust  he  t>a('kcd  up  in  close  quarters  requlr- 
11  lenKth. 

une  in  rrampwl  corner*  where  clearance 
ler-Ons  of  the  center  piston  type.  A  use- 
lerrlce. 


CO. 


>llowing 


Pneumatic  Hoi 


high  grade  ball  bearings,  stub  tooth  gears, 
ventilation  and  cooling  system,  high  overload 
without  undue  temperature  rise,  and  patented 
ing  handle  switch  control. 

Little  Giant  Electric  Drills  are  built  in  th 
ing  capacities,  and  as  indicated,  in  direct,  alt 
and  "Universal"  current  types: 

CAPACITIES  OF  "LITTLE  GIANT"  EL 
DRILLS. 

Drilling  Capaolty   (In  inetaH  inches. 


•Universal 

Heavy  Duty 
D.  C.  for 

••Heavy  Duty 

He: 

Electric  Drills 

A.C.  for  2-phase 

D.C. 

Size 

for  110  and 

110  and  220 

and  3-phase 

raU' 

220  volts 

volts 

61 

000 

OOOX 

00 

H' 

0 

IB 

'8  ' 

2B 

3B 

1  '4  ' 

4B 

2' 

2- 

•For  wnnectiou  to  ordinary  lamp  socket.  I>.  C.  or  A.  C.  < 
or  less,  single-pbafie.  interchangeably. 

••Furnished  in  siile  spindle  style  only.  Standard  wln»liiig 
cycles,  110  or  220  volts.    No?.  2,  3  and  4  can  be  wound  for 


Little  Giant 
Pneumatic 
Geared  Hoists 


Little  Giant  P  n  e  u 
Geared  Hoists  are  of  st 
steel  construction;  com 
tremely  powerful  and 
efficient  in  operation, 
motor  used  in  "Little 

fis  of   the  valveless  r 
type,  consisting  of  two 
acting  oscillating  c}lin 
at  right  angles. 
Lubrication  of  operati 
is  accomplished  by  an 
tic  splash  and  flood  syst( 
gears  are  cut  from  soli 
accurately  machined  a 
hardened.  Operation 
trolled  with  chairs  witl 
^  reach  from  the  floor 

automatic  air  brake  is 
which  locks  the  motor 
operation  when  the  valve  is  at  "neutral."  A 
matic  limit-stop  provides  absolute  protection 
overhoisting  and  "jamming"  the  load. 

Little  Giant  Hoists  are  built  in  five  sizes,  c* 
from  I  to  10  tons,  as  follows: 

SPECIFICATIONS—LITTLE    GIANT  PI 
MATIC  HOISTS 


!ilMlt)Gfttg 
matic  Geared  Hoist 


BtBe 

Capacity 
Tods 

IJft 

10 

1 

9 

11 

9' 

12 

3 

11' 

18 

5 

12' 

14 

10 

12' 

Lifting 
Speed 
per 
Min. 


28' 
16' 
ly 
7' 
A' 


Shortest 
Distance 
Between 
Hoolcs 


39' 
39' 
45' 


Cu.  ft.  Free 
Air  Used  per  ft. 
lift.  80  Ib'i. 
pressure 


3 

4 

8 
15  ■ 
27 


When  desired.  Little  Giant  Pneumatic  Geared  Hoistis  ear 
plied  in  any  of  tlie  above  sixes,  equipped  with  either  a  plaii 
geared  single  track  trolley,  or  a  geared  double  track  trolle: 
OTderIng  always  state  slse  and  make  of  channels  on  which  tro 
operate. 


Chicago 
Pneumatic'  Air 
Compressors 


I      "Chicago  Pneumatic" 
I  Compressor  with  the  Si 
I  Valve — is  built  in  over  3 
I  tinct  sizes  and  types, 
i  which  emphasizes  this  Con 

CHICAGO  P]> 

Address  nearest  o 


Compressors 


im  Driven 


disc, 


ability  to  supply  an  air 
plant  of  correct  design  and 
proportions,  regardless  of 
capacity'  required  or  op- 
erating conditions.  Note- 
worthy features  which 
contribute  to  the  high  me- 
chanical and  volumetric 
efficiencies  of  all  Chicago 
Pneumatic  Compressors, 
following : 
valves  which 


include  the 
indestructible 


Compound    Tandem,    Duplex,  Direct- 
Connected  Electric  Drive  Type 

ower  economy  under  varying  loads; 


simple,  mod- 
ern construc- 
tion through- 
out. 

Standard 
sizes  are  built 
for  steam, 
belt,  electric, 
oil,  gas,  or 
gasoline  engine 
drive  in 
single,  duplex 


t.  Electric  Drive  Type     and  duplex- 
tandem  types, 
md  literature  sent  gladly  upon  request. 

Users  of  all  Chicago  Pneu- 
jks      n^atic  Products,  regardless  of 
location,  are  assured  prompt  and 
\  intelligent  Service  on  complete 

 J  tools,  compressors,  renewal 

parts,  and  equipment  in  need  of 
rough  a  nation-wide  chain  of  Branch 
vice  Stations  operated  in  the  cities  in- 
where  large  stocks  are  maintained  in 
1  the  demands  of  each  territor>\  In 
i  broad  Service  System  Chicago  Pneu- 
one  step  farther  towards  assuring  its 
they  may  truly  Depend  Upon  that 
ty,  satisfaction  and  service. 


AND  ♦SERVICE  BRANCHES 
DOMESTIC 


•Detroit 

El  Paso 

Joplin 

Los  AnReles 
*Minneai>oIiK 
•Nfw  Orleanti 

•New  York 

•Philadelphia 

♦Pltt»bur« 

•Portland 

'Richmond 

•Salt  Lake  City 
•San  Francisco 
•Seattle 
•St.  Louis 
Tucson 

FOREIGN 

Honolulu 

JohanneRburg 

ChriKtiania 

London 

Vancouver 

Milan 

Montreal 

Onaka 

Paris 

WInnipojr 

Seoul 
S\'dney 
Tokyo 
Toronto 

)0L  CO. 


e  above 


Pnei 


The  unusually  small 
of  iHtrts  used  in  this  d: 
their   widt  interch&fic 
have  oeatcd  for  Uie 
B&v^"  ft  |ai|!e  mi 

very  t00  ^Xid  the  air  erononiy  remarkably  higl 
wutcm^  bf  ^izcs  and  gear  ratios  is  listed  beU 


liiiUa 


"LITTLE  DAVI 


8pt*^  i  jO  I  Ik. 

of  F'.^xl 

liaunlng 

T 

No. 

lr*rt?iSLire  K.r  M. 

llicht;^ 

1 

IB 

55 

5H 

3 

IC 

210 

5ft 

5H 

an 

OS 

m 

s 

450 

41 

1 

as 

4fi0 

43 

4H 

1 

380 

310 

43 

-ITS 

Ik 

ZAA 

900 

33 

4+i 

000 

fl4 

4H 

a 

TOO 

33 

4^4 

700 

24 

*H 

H 

as 

1 

aoo 

35 

1 

Si 

••LITTLE  DAV] 

^  s 

2 

r  lit 

1  H 

"LITTLE  DA 


IIB 

240 

La 

3 

lie 

aiO 

E 

St 

400 

41 

1 

aas 

43 

*H 

I 

3X9C 

ar* 

43  1 

4H 

IH 

675 

33 

4H 
*H 

H 

S38 

34 

** 

ITS 

2^ 

4^, 

1 

13 

14 

*  LITTLrE  » 

T 

H 

These  iin-  simihir  in  con- 
itnicticm  to  the  dhlls  aad  are 
equipped  wA  nmd  bH  diticSt 
and  ^»d«  tondle  ^  teeaat- 


KITTLE  DAVID'*  WOOD  BORERS 


aiacol 

Weight 

Lbf. 

Wood 

Cu,  Fl. 

Bit  will 

Hon 

FrwAlr 

c 

Drive 

per  Mln. 

^ 

4 

&> 

a 

i; 

f 

WGERSOLL-RAM)  Ci 


Tools 

^  — 


iRSIBLE  DRILLS 


Standard 
rwtet  DrUl 
wUl  Drive 


2^ 
3 


IK 
.Hi  O^uck 


Length 
over-all 
Inches 


16 
16 

19  H 

14  4 

15 

15 

IIH 
12  4 
UH 
124 
ISH 
13H 
14H 
14H 


Morse 
Taper 

Socket 


Hose 
Inches 


H 
H 


H 
H 
H 
H 
H 
U 
H 
H 
H 


Cu.  Ft. 
Free  Air 
per  Min. 


55 
55 

55 

50 
50 
50 
55 
55 
30 
30 
30 
30 
25 
17 


Distance  from 
Side  to  Center 
of  Spindle 


4N 

4N 
4N 

Ih 

SH 

3 

3 

3 

3 

3 

3 

14 

2H 


UARTER  DRILL 


3 

IK 

9 
8 

4 

3 

K 

35 

1% 

>IBLE  DRILLS 

2K 
3 

16 
16 

4 
4 

H 
H 

55 
55 

4H 

ling 

5 

H 

55 

4H 

IK 
IK 

"1 

IK 

14  H 
15 

15 

HK 
124 

im 

3 
4 
4 

2 
3 
3 

H 
H 
H 
H 
H 
H 

50 
50 
50 
30 
30 
30 

3H 
3H 
3H 

3 
3 
3 

RINDER 

:  shaft  %" 

204 
18H 

H 

3K 
24 

MATIC 

SAW 

1  of 


204 


3K 


Little  David**  j 
Air  Motor 
Hoists 

ire  and  safe,  quick 
ig,  and  air  cushioned, 
air  consumption  is 
Made  in  5  sizes  as 

1. 


LITTLE  DAVID"  AIR  MOTOR  HOISTS 


apac. 
Lbs. 

Feet  I.lft  per 
Min.  80  lbs. 
Pressuie 

Maxim. 

urt. 

Feet 

Slie  and 
Length 
Wire  Rope 

Sizeof 
Motoi 

Cu.  Fk 
Free  Air 
per  MIn. 

Net 
Weight 
Lbs. 

1000 
2000 
4000 
7000 
0000 

32 
16 

8 
8 
7 

20 
20 
20 
20 
20 

H  '  X  42'-10' 
X  '  X  42'- 10' 
V'  X  42'-10' 
H  •  X  ©6'-  6' 
H'x«6'-  6' 

4 
4 
4 

10 
10 

45 
45 
45 
80 
80 

270 
270 
396 
786 
786 

BROADWAY,  N.  Y. 


Compi 


Coiiipre«eoir8 


I  direct  ^a^0s^^'  wiM^ 
]  automatic,  S  ^tqi,  «letimtt 
I  ttoL 


CLASS  "PRE*'  COMPRESSORS 
90-115  Lbs.  Air  Pressure 


im 

M-tOO 

im 

m4 
m 

100-1  IB 

ftfI-7Jf 

mu 

^100 

em 

UK)-115 

mr 

1172-1030 

ItKf-Hj 

JU^i-lOM 

1120- im 

ir-o'*i 

15'-e'  X  1 
IT-*-'  1 1 

ir^'i  1 

sr-«'x  1 
ar^'  X  31 

3a*-o'  X  2 


Duplex,  single  and  two- 
I     CUm  "ORG"    I       simple  and  compotmci 
i    Corlka  fiu^iie  |  li^^  ^^^^  cylinders. 
I         Driven  i 


CLASS  ORC'^  COMPRESSORS^STEAM  BR\ 
Air  Preswei  90-125  Lbs.— Steam  Pressuv^s  90-180 


n 

tetlmn  DjL 

m 

110-125 

41J-437 

I  i& 

00-100 

23'-ll ' 

X  :i5 

110-126 

47&-60a 

20"-  5' 

X  IT 

00-l«Q 

2r>  a" 

X  IT 

laoo 

llO-llfi 

aa'-  s* 

X  19 

4a«4 

90-100 

1170-7Cfl 

as*-  a' 

X  IW 

ilil 

ilO-]2£ 

&0l'&53 

1' 

W-  1* 

Tt  10" 

mu 

%  IP 

MBO 

IIO-IIS 

1 100-1 les 

tr-  f 

TO'-  a' 

1  11* 

7310 

to-ioo 

1161-1207 

Ts  Hoists 


•^llllMlltlllllllllill 


'Little  Tugger'^ 
Ash  Hoist 


A  compact,  self  contained 
drum  hoist  that  can  be  operated 
on  either  steam  or  compressed 
air.  It  is  extensively  employed 
as  an  ash  hoist  aboard  ship  and 
has  decided  advantages  for  such 
service.  It  economizes  space,  has  no  projecting  levers, 
fly  wheels  or  reciprocating  parts  and  will  hold  its  load 
at  any  point  without  application  of  the  brake.  It  is 
self  lubricated,  has  renewable  bushings  for  all  bearings 
and  is  a  first  class  machine  in  all  respects. 
Bulletin  4333. 


Little  Tugger^  Installed  on  the  Bulkhead  of  an  Engine- 
00m  Derkhonse,  Hoisting  Ash  Backets  Through  Ventilator 


"" I  In  and  around  the  shipyard 

"Little  Tugieer'*  1  ^  hundred  and  one  jobs  of 

-     cu-       J  -  hoisting,  handling  and  hauling 

in  the  S>hipyard  |  ^^^^              j^c  left  to  "Little 

 ,  ,„„„  J  Tuggers."  Erecting  and  tear- 
out  scaffolding,  hauling  timbers, 
andling  light  plates,  placing  light  machinery,  clean- 
ig  holds  and  the  like  are  accomplished  at  least  cost 
vhtn  hand  work  is  abandoned  and  "Little  Tuggers" 
istalled.  Models  for  wire  and  manilla  rope. 
Bulletin  4333. 


•'LITTLE  TUGGER"  HOISTS 


No. 

Capac. 
Lb5. 

Hope  8pee;l 
Ft.  per  mln. 

Rope  Capacity 
Feet 

Welgbt 

Inlet  Con- 
nection 

1-H 
Air  operated 

1000 

85 

700-H' wire 
460-46' wire 

285 

H' 

1-HS 
team  operated 

1000 

85 

700- «  '  wire 
450- ft*  wire 

285 

11-H 
Air  operated 

600 

85 

300-  H  '  maaU. 

358 

H' 

n-H8 
team  operated 

600 

85 

300  H  '  manU. 

S58 

L  BROADWAY,  N.  Y. 


Thor  Piston  Ait  IJii 
j  equipped  with  Thor  I 
!  Steel  Connecting  Rod 
i  Pistons  fabricated  from 
I  dium  Steel  The  Rods,  I 
and  Straps  are  formed 
blanks  cut  from  sheet  Vanadium  Steel. 

The  Corliss  Vzbrts  medM  Hior  Drilb  ate  fi» 
lhat  die  live  air,  whiA  k  ti^pErified  m  tbe  In^r 
ber  io  the  iw  of  tbe  vaJvcs,  is  gdmittcd  over  tl 
widdi  of  the  fi(^  which  is  a  distimoe  trf  but  the 
of  the  ws^^if^^mm  mi  q^mm  wSm 


-pistQfi-_  This  distanSTs'^eqtE^  on-^^I^  ^^^^K'^" 
"^BxtrefBe^riSpgtlf  actioft  raultsJimi Jlm^ 

The  eorentric  an^  eceentrle  straps  arc  ma"3e"wi  ~ 
cicptiariattv  large  bea rings.  Oil  holes  are  p  rovidi  - 
lubrication  purposes. 

~_.:TjK^<aMk-shalt  aj^  arc  inacte  - 

the  liii^cstljpiirtQfltiti^  -^-"^^ 


taincrs  are  now  wmic  in  one  piece  Friction  has 
reduced  by  the  moet  pmctical  means  possible — i 
betrtnES.    The  strength  of  rollers  as  compared 

other  an ti- friction  bearings  permits  smalhrr  dUinv 
which  results  in  greater  compactness  and  reduce: 
speed  under  which  the  larger  bearing  nuust  operate, 
The  Telescopic  Feed  Screw  is  coinpa  and  t 
large  range  ti  mijmmmt  'hmm  ^  ipber  ifee 

mm 


Sine 
No. 

IH  '  iHam.  z  1  H  '  Stroke 

42 

49 

S 

^ron.  Itor.  tnm  Otoipir  ~ 

INDEPENDENT  P 

600  WEST  JACKSON 


tic  Tools 


threaded  both  inside  and  out  allowing  of  approximately 
twice  the  range  of  a  simple  feed  screw.  Drills,  ream- 
ers or  taps  may  be  forced  from  the  spindle  socket  by 
means  of  the  ejecting  pin  by  simply  screwing  down  the 
feed  screw. 

The  No.  2  Thor  Piston  Air  Drill  is  non-reversible 
and  equipped  with  the  Telescopic  Screw-Feed,  or  Grip 
Handle  when  ordered.  No.  2  Morse  Taper  Socket 
is  used  for  drills  up  to  29/32  inch.  This  machine 
weighs  24  pounds.   Speed,  575  R.P.M. 

The  No.  3  Thor  Piston  Air  Drill  is  non-reversible 
and  equipped  with  the  Telescopic  Screw-Feed,  or  Grip 
Handle  when  ordered.  No.  3  Morse  Taper  Socket  is 
used  for  drills  up  to  ij4  inch.  This  machine  w^eighs 
40  pounds.   Speed,  280  R.P.M. 

These  Close-Quarter  Piston 
Air  Drills,  non-reversible,  are 
designed  for  use  in  extremely 
close  places  where  the  ordinary 
drill  cannot  be  operated.  They 
are  built  in  two  sizes — No.  8, 
equipped  with  a  No.  3  Morse  Taper  Socket,  and  No. 
9,  equipped  with  No.  4  Morse  Taper  Socket. 


"Thor'' 
Close-Quarter 
Air  DriU 


Branch  Offices 


Close-Quarter  Piston  Air  Drill 


The  spindle  is  at  one  extreme  end  of  the  tool,  and 
the  motor  is  at  the  opposite  end.  A  poppet  valve  throt- 
tle controls  the  speed  and  power. 

The  Branch  Offices  of  the 
Independent  Pneumatic  Tool 
Company  are  located  at  1463 
Broadway,  New  York,  N.  Y., 
1208  Farmers  Bank  Building, 
Pittsburgh,  Pa.;  1103  Citizens 
Building,  Cleveland,  Ohio;  61  Fremont  Street,  San 
Francisco,  Cal. ;  1721  Jefferson  County  Bank  Build- 
ing, Birmingham,  Ala.;  736  David  Whitney  Building, 
Detroit,  Mich.;  334  St.  James  Street,  Montreal,  Que- 
bec; 209  First  Avenue,  South,  Seattle,  Wash.;  409-411 
East  Third  Street,  Los  Angeles,  Cal. ;  109  West  Second 
Street,  South,  Salt  Lake  City,  Utah;  1621-1639  Sev- 
enteenth Street,  Denver,  Col.;  11 42-1 144  Homer 
Street,  V^ancouver,  B.  C. ;  32  Front  Street,  W., 
Toronto,  Ontario;  London;  Paris;  Berlin;  Tokio; 
Yokohama. 


riC  DRILLS 


Capacity 

Morse 
Taper 
Socket 

Free 
8peed 
R.P.M. 

Air  Used 
per  mln. 
Cu.!  t. 

Length 
Over- 
aU 

WelKht 
Pounds 

Distance  from 
Side  to  Center 
of  Spindle 

ill 

Ream 

%' 

No.  3 

650 

18 

12H' 

28 

2H' 

l^' 

No.  4 

280 

24 

13H' 

42 

I' 

No.  3 

225 

25 

7Ji' 

37 

EUMATIC  TOOL  CO. 

►ULEVARD,  CHICAGO,  ILL. 
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Iton  is  gtn^riL 
kitian  u-,1k'^: 
than  on^  ;;  ;; 
rtefideno  lu 

le  Ountle^ 

be  used  wiilso^ 
valve  apm^i^mi 

f  the  piston,  theirs 

*roni  tliiTlumiu; 

It  imts  frorii 

_  iBdc  direct  Vj-r.- 


use  ciin%  anieiii  ^ 


P  &  H  Elcciric  O 
-^Xiaveling  Cranes  arc 

"■^^  *  ------^  travcKrH:,  itt^ivy  mill  tyj  " 

a  Ml'  Lit  tup  ^irJer  type/  ^ 


-  -Hesiiin  and  [  pcncflicc  of -thirty  years  c " 
^'  GSiitruciioH:- 4  ^^^l^^'^f  during  u-hich; 


i  H  Crnncs  br-L  rime  est; 
as  a  standard  ±t>r  Induct; 


joocnts  are  aunplctely  iC&II^KtedHTi^-tb^ 

shafts,  axlaj,  bcarin^7  ^j^ck~wheetsi-^h«aTpe*^ 

braking;  t-qriipmcnt.    Crane  standardizalton  is  - 
utmo*it  importance  because  it  lessens  tbe  haz 
even  temporary  di^ablenienr,  uianau  parts  hcin] 
anii  quickly  replaced*   The-P  &  H  ^Jrane,  f  rom"  " 
w  mot0i3,  15  fabdcaE;^  oittfdy  in  the  P  Sc.  H 

ire  are  not  depeq^^  fv^^  io 
ponent  parts. 

The  following  distinctive  features  of  c0ttSj^ 
mdicatc  tbe  superiority  of  P  &  H  Cranes: 

For  Accessibility^ — MA  lk»ft  is  JOliorahle  v 
disturbing  another- 

For  Durability — All  parts  are  proportioned 
liberally:  Ail  gears  ited  with  €^ 

pintmis  are  of  forged  swli    Biearings  are 
bushed:    Truck  benriniis  are  of  the  ^l.  C.  B, 
All  i^enrs  except  hridg:e  gears  run  in  encl<ised  oi 
C3>es:    Druni  Lirui  runnini^  sheaves  are  not 
thirty  times  the  diameter  of  ropes;  Hoist  mote 
bridg:e  travel  brakes  m  of  the  heavy  dJSS9$h^ 

For  ^itsy — No  gears  or  pinions  tm 
Gtiaids  are  provided  for  bridge  truck  g^rt^  All 
£can  are  enclosed  in  cast  iron  cases:  Substantia 
form  with  a  handrail  is  provided:  Strictly  foo 
and  self-settinjr  automatic  limit  switch  is  furr 
Interesting  bulletins  on  the  design  and  constr 
*^»WW!Aifd  Clones  nttt 


PAWLING  &  HARNISCH] 


aes  and  Hoists 


i 


Type  H  Crane 


Overhead 
built  in 
overhead 
^pe,  grab 
lb,  pillar 
transfer, 


i  Cranes 
ated  ex- 

of  crane 
I  time  P 
tablished 
try,  over 
[  Cranes 

require- 
•mponent 
ouplings, 
/es,  and 
s  of  the 
izard  of 
ng  easily 
n  girders 
i  Plant; 
dardized 
ing  since 
for  com- 

struction 

without 

ed  most 
!th:  All 
bronze 
B.  type: 
oil-tight 
less  than 
otor  and 
lell  type, 
fc^erhung: 
Ml  other 
tial  plat- 
foolproof 
Lirnishcd. 
struction 


Bulletin  401 -B  Standard  P  &  H  Cranes  (for  ma- 
chine shop,  foundry,  yard,  and  general  service)  Bulle- 
tin 403  Standard  P  &  H  Mill  Type  Cranes  (for  steel 
mills,  shipyard,  and  general  heavy  duty). 

Write  or  wire  our  district  offices  for  further  infor- 
mation : 

New  York — 50  Church  Street. 

Chicago — 1 241  Monadnock  Block. 

Philadelphia  —  704    Stephen    Girard  Building. 

Pittsburgh — 47  Fidelity  Building. 

New  Orleans — 926  Whitney  Central  Building. 

Portland,  Ore. — Pittock  Block. 

Los  Angeles — 1125  Central  Building. 

San  Francisco — 821  Monadnock  Building. 


Monorail  Hoist 


r""     '—"^  1      Yhe  adaptations  of  a  mono- 

P  &  H  rail  hoist  are  manifold.  Mate- 

Monorail  rial  of  every  size  and  weight, 

Hoists         I  loose  or  units,   ponderous  or 

Lmm^,..  „,„..„..  M.  MMH.         fragile,  boxes,  bales,  bundles, 

and  castings  of  var>'ing  size  and 
bulk  can  be  carried  into  the  irregular  areas  with  case 
and  dispatch  and  at  a  cost  that  would  encourage  the 
most  skeptical  of  engineers. 

Complete  information  on  monorail  hoists  in  our 
bulletins  301-B,  303,  and  304. 
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tive  self-oilinj:  acr.«r.  • 
he  tumlamcntal  p:  :.  • 
the  con-^tructinn  ni 
:)llcr.    Each  ot  the  :•  • 
ical  roller^  of  the  H>  " 
act>  as  it>  own  uil  vviv 

U'Vn  art*  a<<emhled  in 
iiul  left  hand.  v- 
diNtrihiited  through 
T  the  entire  roUing. 
ion  take>  phice  automat- 
tinn  at  all  time<.  a>  V.n: 
?  hearing. 

'atinn,  the  luhricanon  or 
likely  tii  ne  ntMi-v-iro. 
therefcire  Jdeal  fnr^pj, 

il:>  ari-  pi.,pr.,, 

r^c.  ^  It  In  unl>  necesvr. 

iniini  (jf  luhn\ati«:.n 


I  ..pan;,  '"-'^ 

(^  if.  t .  .11.1  •  '■ 
.  -ti  t . r«  -       ^  •'• '  ■ 


1 


tt    U«>Ucr    Bearin-  J* 
u-v  on  aii  t>pei 
„o  perceptible  --ar 

vcar>  ot  the  bank-  ^  ; 
•  -ce.    TV.  -i:.l.t  ^-v  ^- 
the  rollers,  conuv.no.  •••^^ 
nto  every  Hy-t_«x..- 
,aer  ^hock^.  v>t>rat..m 

miction  ve.ult.  in 

lo,t  motion.  V 
,u\tin'J  troiu  pi-'.-  -  „ ;,  , 

ot  poor  nc 
rioration  ot   even  t...  . 

rcciaWe  we.jr.  Un.. 

■ili  not  only 

co^t<  trom  the 

\-ontinue  to  ^i"  v 

.»0-^\"*^^=nC•na.>^' 


/;/,::/':/s:rvl;r;;^v;:-^':',.':n 


Data  Ht  quin-d 
t.ir  (hi«»thii: 


net  t<-ii^  'I 
ft,-!  :i  ti. 


eveland  Cranes 


1 


1           jBll  ] 

ind  Crane  Installed  at  Porto  Rico 

Hour— Span  of  Bridge  127  Feet— Canlilever  95  Feet 


es  are  built 
rom  5  to  250 
iible  requ ire- 
side  or  out- 


3 —  Electric  Current  available: 

Whether  A.  C.  or  D.  C. 

If  D.  C.  give  voltage 

If  A.  C.  give  voltage,  phase  and  cycle. 

4 —  Style:  type  of  crane  desired,  and  if  an  auxiliary 
hoist  is  desired,  give  capacity. 

5 —  Clearance  dimensions  as  follows: 

Span  of  Crane 
End  Clearance 

Distance  from  top  of  runway  rail  to  floor 
Overhead  Clearance 
Upon  receipt  of  the  above  information  we  shall  be 
glad  to  quote  promptly. 

 I      The  products  of  the  CIcvc- 

I  land   Crane  and  Engineering 
Products       I  Company  include  Electric 
I  Traveling     Cranes,  Gantry 

I  ,  ,   f  Traveling  Cranes,  Hand  Power 

Traveling  Cranes  and  Ore  and 
Coal  Handling  Machinery. 


d  our  entire 
ent  for  over 
0  the  design 
f  cranes. 
;est  and  most 
tallations  in 
Cranes. 
)hio,  on  the 
Nickel  Plate 
shipping  fa- 

3r  traveling 
he  following 

num  load  in 
1. 

pecial  speed 


Home  of  Cleveland  Cranes 

The  Branch  Offices  of  the  Cleveland  Crane  and 
Engineering  Company  are  located  at  50  Church 
Street,  New  York,  N.  Y.,  and  the  First  National 
Bank  Building,  Pittsburgh,  Pa. 


CRANE  AND  ENGINEERING  CO. 

WICKLIFFE,  OHIO 
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*te  Cranes 


Crane 


^or  Kvrrv 
pose 


road  tnkis 


Crane    u^^'^^h^"  InUr^ 

.antn  Crane  shou-  ahovr  .pn- 

;.ne  covers  a.vcry  ]aVe'\";ea ''^ 
vcrhcul  1  raveling  Cranes  illustratrd 

h  man  troll.es  and  are  designed  for « 

1  with  enclosed  shipways. 
lie  flexibility  of  the  Standard  Locodm)S« 
"  belmv  It  IS  particularly  adapted  for « 
n  with  the  shipbuilding  industry, 
net  tons  capacit\-  Hammerhead' ShipbuHJ- 
lown  bcloiv,  which  is  installed  in  the  Hub- 


'on  Ilaininerhead  Shipbuilding  Crane 


TATE  CO. 


delphia  Na\\  ^'ard.  i^;  anv. 
capat  it\  machine  ever  cun>t 
time. 

The  Binnn  Jih  Pintle  I)e 
i>  electrically  operated  and 
w  orkin^:  lii^li  abu\e  the  taKc 

'I'he  Special  Dry  Dock  Cr 
\\  ith  c(unpen>atiiij:  ^ear  arra 
tra\el  around  the  <harp  curve 
1  lie  Loroinoti\e  (lantry  < 
>team  (»peratcd  and  are  ecji 
Twent} -ei'^:ht  niachineN  of  tl 
the  Ho;r  Island  Shipyard. 

The  nn)ti\e  pouer  for  ( 
>cribed.  i>  either  Nteam  or  el 
u^ed  tor  >ome  t\ pes  of  cran 
stances  it  i>  onlv  practical  to  i 
may  he  u>ed  in  e\erv  ca^e. 


TH] 


r  Interstate  Cranes 


oom  Jib  Pintle  Design  Crane 


the  largest 
:he  present 


Locomotive  Gantry  Crane 


rLER- INTERSTATE  CO. 

CLEVELAND,  OHIO 
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Jing  Cranes 


md  Safety  Limit  St()p>  of  the  clo>ed  vrircuit 
Champion  Cranes  are  so  constructed  that  thev  .-• 

idapteil  to  receive  N»th  lirea^e  and  oil  lubrication. 
All  the  standard  Natety  devices  heretofore  aw  v'-: 

n  local  or  state  requirements  are  furnished  with  ^"  '"" 

pion  Cranes. 

All  Champion  Cranes  are  wired  in  accordance' 

rhe  National  Board  of  Fire  Under\vriter*«i  ndev 

the  \virin;r  is  done  in  ri^id  conduit  and  cnndu.''^ 


The  Ford 
Trihloe 


hni(i-  the  Iciad  ^^01. 

A  d:>r:ncti\e  le 
Chain  (]iiide  stai 
n-:ent  or  F./rd  Tr 
jjuiile  is  an  endlt 
ir<jn  loop  ha\  in^  i 
strips  adjacent  to  t 
the  wheel,  extendi 
.euide  h)  the  ut!u'r  : 
in.LT  t«>  the  circiiniti 
wheel. 

The  L.H.p 
(ii:ide    ha>  m.in>- 
over  the  old  >t\  Ie 
It  pre\enrs  iniiiry 
b\   i>n)tectinL^  t.he 
and  prevcntini:  the 
tr«jni    hi;ckiin;r  in 
even  when  the  hin< 
at  \er\  hit^h  >peed. 
rapid  travel  or  the 
wit.hoiit  overridiniT 
th"  hand  wheel. 

Ourahility  i>  Ntill 
M:red   hy  mak:ni: 
parts  or  stf,-l  and  v 
cut    irears    by  a 
prcN^'d  Nteel  case.  I 
drop-jor^rd  steel, 
handl-n-  ail  huuks  > 


Follow injr   is   a   li'^t  or 
Branch  Offii  es  of  the  C!i.i.T; 
l^raneh  Ofliec's       Crane  ami   Enjzineerinj  ^ 
pany,  where  Bulletin-  M 
information  de>cribin,i;  :in«i  .. 
tratin^  the  a  d  v  a  n  t • 
'hanipion  Cranes  can  be  obtained. 


New  ^'ork,  J.  \V.  Spensley,  140  Hroadway. 
'l'«dedo.  \V.  C.  Lloyd  &  Co.,  Ohio  Building. 
Los  Angeles,  L.  (i.  Henes,  T'itle  Insurance  H;'.- 
San  Francisco.  L.  (i.  Henes.  Monadnock  HM^- 
Seattle,  FLdlidie  ALichincry  Company. 
Portland.  Portland  ALichinerv  Company. 


1 2 


Philadelphia.  Williams  &  Thomas  Mch\.  C:..  '  p^,:^.,, 
.Tiimercial  Trust  Bldsz.   —-  


an 


XEERING  COMPANY 

OHIO 


Ford  Chain  Hoists 


of  its  rugged  yet  sim- 
jction  and  its  speed 
icy  in  handling  loads, 
Tribloc  is  exactly 
>r  shipyard  use.  It 
•othly  and  rapidly;  it 

itented  Loop  Hand- 


We  carry  in  stock  roller- 
bearing,  steel  plate,  I-beam 
trolleys,  in  both  the  plain  and 
geared  types.  Standard  sizes 
are  given  in  table  below.  Trol- 
leys may  be  widened  to  suit 
larger  than  the  standard  I-beam  without  extra  charge. 


Ford  I-Beam 
Trolleys 


CAPACITIES,  I-BEAM  DATA.  ETC.,  FOR  FORD 
TROLLEYS 


Capacity  In 

Tons 

Standard  size 
of  I-Beam 
in  Inches 

Diameter  of  Wtiecl 
in  Inches 

Smtllett  BadliH  for 
I-Beun  Cum 

Plain 

Geared 

Plain 

OtiRd 

'A 

4 

3 

l8 

5 

21 

I 

6 

4?4 

21 

21 

7 

5/2 

5/2 

30 

30 

2 

8 

36 

36 

3 

9 

42 

42 

4 

lO 

sy4 

48 

48 

5 

12 

lO 

lO 

54 

54 

6 

15 

lO 

lO 

60 

60 

8 

20 

T2 

12 

60 

60 

ID 

24 

13 

13 

60 

60 

12 

24 

13 

13 

60 

60 

15 

24 

i8 

la 

96 

96 

20 

24 

i8 

i8 

120 

120 

*Can  be  altered  to  salt  larger  beama. 


chain  hoist  is  the  ul- 
ievelopment  of  many 
perience.  Its  wide  use, 
'  in  shipyards,  but  in 
her  industries,  demon- 
mclusively  its  superior- 
ice. 


Screw  and 
Differential 
Hoists 


I     Where  the  highest  speed  and 
1  efficiency  are  not  required,  the 
I  Ford  worm  gear  hoist  is  frc- 
I  quently  used.    Because  of  its 
I  lighter  weight,  this  type  is  well 
adapted  for  portable  use. 
Simplest  of  all  chain  hoists  is  the  Ford  Differential 
Hoist.    It  is  recommended  for  work  where  a  hoist  is 
used  but  occasionally,  and  high  efficiency  and  speed  arc 
not  essential. 


CITIES,  WEIGHTS,  ETC.,  OF  FORD  TRIBLOCS 


Reach  in  Feet 

Miuimum  Distance 

Net  Weight 
In  Pounds 

Chain  Pull 

Feet  of  Chain 

and  Inches 

Between  Hooks 

in  Pounds  to 

Handled  to  Uft 

in  Inches 

Uft  Pull  Load 

Load  One  Foot 

9'  3" 

15 

53 

62 

21 

9'  5" 
9'  7K2" 

17 

80 

82 

31 

124 

no 

35 

11' 

24 

188 

120 

42 

12'  8" 

32 

200 

114 

69 

13'  I" 

37 

290 

124 

84 

15'  9" 

45 

380 

110 

126 

15'  10" 

46 

390 

130 

126 

16'  3" 

51 

470 

135 

168 

16'  9" 

57 

«;7o 

140 

210 

16'  9" 
17'  1" 

57 

800 

i3ot 

I26t 

61 

1000 

I35t 

i68t 

18'  5" 

77 

1375 

i4ot 

2I0t 

ticulars  upon  request. 


h  blocks  with  regular  lengths  of  chain  will  hoist  abore  level  on  which  operator  stands. 


IN  BLOCK  CO.,  PHILADELPHIA,  PA. 
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>  and  Rivets 


Rork  Va\U  Plant 


-!t  r  IManI 

plant  tlvo  separate  machines  would  be  required.  N  ' 
only  does  this  method  make  for  speedier  producti':r.. 
but  tor  a  sounder  and  more  uniform  quality  of  prmiuc?. 


Thorough 
In>pection 


A  staff  of  trained  in>pecto:*- 
under  the  expert  jiuidance  ot  a 
famous  toolniaker.  ke'.'p  a  cl'>r 
watch  over  the  work  ni  e;u'i 
I  department.   No  j^oods  nut  Hap- 
lessly perfect  can  pass  nVi:>t«' 
l''or  there  is  a  reputation  of  75  years'  honorable  de.il- 
in^  hound  up  in  the  quality  of  Empire  Bolts,  Nuts  an-'. 
Rivets. 


^'(ju  can  exact  as  much  serv- 
Hetter  Than  hardest  job  can  tir- 

jY^^^^j,  I  J  mand,    and    yet    find  En.r'Jf 

*  Holts  and  Nuts  capable  of  111.^1 

,  .1  more.   The  more  important  thf 

work — the  jzreater  the  nee^i  i  • 
;ucurac\   and  strenjrth — the  more  y<^u  need  Enipirt- 
WMiat  jrreater  assurance  of  quality  can  >ou  a<k  thrin 
the  knowled^^e  that  >ou  can  devise  no  job  so  ditfic  t 
.IS  to  test  the  full  capacit)  of  Empire  Bolts  and  NiiT*- 


BOLT  &  NUT  COMPANY 

R.  \KW  YORK 

s 


Bolts,  Nuts  and  Rivets 


There  are  times  when  the 
;ening  of  a  nut  or  fracturing 
a  bolt  would  involve  dread 
sequences.  The  slightest 
rration  of  risk  here  is  un- 
ikable. 

:nts  Empire  Bolts  and  Nuts 
ression  of  their  quality.  They 
here  is  anything  for  a  bolt  or 
omething  worth  while  behind 
•nest>'  that  has  been  an  uplift- 
eventy-five  years  of  unbroken 


WEIGHTS  AND  DIMENSIONS  OF  BOLT  HE. 


Diam. 
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Hexafton 

Bolt 
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Thick- 

WelKht 
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Thick-  1  ^ 

Dlam. 

Dlam. 
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per  100 

Diam. 
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WEIGHTS  AND  DIMENSIONS  OF  NUTS 


AGON  NUTS 


SQUARE  NUTS 


meter 
loush 
[ole 


\ 
IS 


WelKht 
per  100 


1 .3 
2.3 
4  3 
7  0 
7  5 
9.9 
10  8 
13  7 
15  9 
17  9 
19.5 
23  0 
22  2 
26.6 
30  3 
34.5 
40  0 
37  7 
45.9 
45.3 
50  8 
57  5 
63  7 
100  0 
138  9 
185  2 
243  9 
333  3 
408  2 
493  8 
487.8 
*12.8 


Number 
m  100 
Pounds 


7800 
4440 
2330 

1430 

1330 

1010 

930 

730 

630 

560 

514 

435 

450 

376 

330 

290 

250 

265 

218 

221 

197 

174 

157 

100 
72 
54 
41 
30 
24  4 
204 
204 
194 


Cupped 


Welffht 
per  100 


Pounds 


1.2 
2  1 
4  0 
6  3 
6  9 
9  2 
10  2 
12.5 
15.2 
17.0 
18.5 
21.7 
20  6 
25  4 
28.8 
32  3 
37  6 
35.3 
43.5 
42.6 
47  6 
53  8 
59.5 
90.9 
126  6 
169.5 
222  2 
303  0 
370  4 
459.8 
454  5 
487.8 


Number 
In  100 
Pounds 


8500 
4790 
2510 
1580 
1440 
1000 
980 
800 
660 
588 
541 
460 
485 
394 
347 
310 
266 
283 
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236 
210 
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BURDSALL  &  WARD  BOLT  &  NUT  COMPAN 

FORT  CHESTER,  NEW  YORK 
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and  Bolts 


a 
is 
id 
or 
wl 
rc^ 
di 

ed 

f 
dy 

ng 

lid 
Lgc 
ill 
nd 


bar  mBl  m 

qnke  and  bolt  plant  in 
avoid  delays  in  getting  ddivciT 

of  spike  and  bolt  rods,  md 
arc  in  a  position  to  efiect  I 
sih^mu     bo^k  ataiuliidi  aiMl  $pcdmt 


Manufacturing 


Our  range  of 
bolts  IS  6  inchM  mi:  IPMp 
Although  mansT  lif  tife  Ittiw 


sizes  of  bolts  are  required  m 
construction  of  stcci  ships^  we 
arc  able  to  be  of  service  m 
mg  up  holts  with  the  various  t>'pes  of  heads  to  be  used 
Lii  connect  ion  with  the  construction  of  wooden  vcssdv 
mi  $iso  diydocic«  mi  ban^  Our  puiwi  ^  ^ 


Other  Froilneti  l 


Wisheri. 

tods^  hot  pressed  nui^  tridc 
rail  joints,  dock^  ^ilm  and  MjatiA 
guard  spikes. 


sizes  1/2"  to  a"  rounds;  5/1*^ 
to  1-1/4"  squar^»  i  %  1/4  ^ 
4  X  1/2"  flats. 
Standard  roun^  wmof^ui 


Ciofij^'  In 


We  have  in  s  t  o  c  k,  at  iS 
timeSi  a  full  line  of  spikes,  bodi 
black  and  galvamzcd ;  bar  inv 
washers^  imil  jointly  tiicfc  hobk 


As  «ur  Factory  and  W^i^imaf^  are 
Jersey  Cit\%  N,  immediate^  ddmryi 
can  be  made  to  the  steamship  lines  and  i 
minals  in  and  around  New  York  Hulior. 


loimlEd  ii 


JERSEY  CITY,  N.  X 
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Launching  Grease 


Launching  of  the  U.  S.  S.  ^ennessee^ 


I  In  order  to  case  the  work 
I  and  to  overcome  the  friction 
1  caused  by  the  enormous  prcs- 
1  sure  of  the  hull  on  the  ways 
I  while  gliding  into  the  water,  it 
was  necessary  to  develop  a  ma- 
>pecial  characteristics  required  for 
nts  that  must  be  considered  are 

withstand  great  pressure. 
Fectcd  by  atmospheric  conditions, 
n  at  all  times. 

ist  be  made  as  easy  as  possible, 
of  labor  that  does  this  work. 


 i      The  following  ; 

1  preparation  of  the 
Application      |  found  to  be  the  or 
I  successful  method 

„„„  „  ,„.j  ommendations  ma 

trary.  First  the 
be  treated  with  hot  Neptune  Launching  J 
by  mopping  or  pouring  it  on.  After 
Neptune  Launching  Tallow  heated  so  1 
mopped.  These  products  are  made  of  i 
selected  stock. 

Then  follows  the  application  of  Nep 
ing  Grease,  just  as  it  is,  by  means  of  a 
ing  it  about  thick. 


After  many  carefully  detailed 
j  investigations  and  much  ex- 
I  perimental  work,  Neptune 
I  Launching  Grease  was  devel- 
i  oped.  When  found  that  it 
would  more  than  meet  the  neces- 
:s  introduction  into  the  various 
ith  immediate  success. 


' "*" ""I      By  the  use  of 
I  formulae  there  i< 
Results         I  but  that  only  th 
i  will  be  obtained  s 

 be  no  embarrassnr 

the  hull  stick  to 


\  Neptune  Launching  Grease 
i  will  withstand  a  pressure  up- 
I  wards  of  5,000  pounds  per 
1  square  inch.  It  is  impervious  to 
\  water.  Temperature  changes 
have  no  eftect  on  it,  therefore 
.blishcd,  aside  from  the  fact  that 
rcised  in  its  make-up.  Neptune 
an  be  easily  applied. 


Other  Products 


Magic  Soluble  Oil 


Other  high  qua 
necessary  in  sli 
Climax  Pneumati 
cant,  Fiske's  Pm 
mer  Oil,  Fiske's 
mizcr  for  Rope 
and  Cutting  Coi 


also  Fiske  s  Cutting  Agents  for  Iron  am 


BROTHERS  REFINING  CO.,  24  STATE  ST., : 
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arine  Paints 


What 
Paint  5 


I  1 


Inc.  Na- 
L•()mpI■i^c 
Dt  a  sliip 
niadi*  in 
iiilas  of 
eked  In 
j;o  >ti*ani- 
a>  the 

UM'd  uiir 
lirf>nian- 
»  art*  al>u 
Iff  ^tnn  - 


art'  wry 
weather 
inclml- 
i^e  lijzht. 
raw  I'm 
imr  <inl\ 
le  a».ti«»n 
staiul  e\- 
lul  shook 


line  Spe- 
nee-nian- 
e^^l\  tnr 

Paints  in 
acks  and 
lints  and 
Knirine 
Har-e 

iteel  and 
dvani/ed 


uspcnded 
I  t  act  II  red 
'()..  Inc.. 
an\  per- 
to  So'^r. 
ly  adapr- 
;p()sed  to 


 .•JTrTTtitiit  ^^^^m-       /      1  -   -  <■ 


Thi    cnrporation  was  :<JLr.i:- 
ed  in  i<S76  on  the  sclcntitic  pr:n- 
Kxpcrience         ciple  that  any  one  paint  i>  ni  t 
.  suited  tor  all  materials.  cl^Ir.ar^ 
and  exposures;   and  to  obt.iin 
best  painting  results,  thecoiitin: 
>houId  be  specially  made,  after  proper  considtrrati.-r. 
ot  the  conditions  to  be  met.     The  test  of  time  hi^ 
proved  the  soundness  of  the  idea  which  has  contr:b:.v: 
so  lar^el\-  to  the  success  of  this  company. 


Farilities 
and  Service 


Everything  this  company  r'- 
duces  i>  specially  made,  thu-  :n- 
surinjr  fresh  stock  and  ind-^  • 
dual  attention  to  each  order.  A 

  liu'^c  amoimt  of  raw  m.iter  i 

is  constantly  on  hand,  and  N'ip- 
nients  are  jiuaranteed  within  24  working  h(mr>  at''' 
receipt  of  order. 

Inquiries  rejzardin^  an>  "C-E  Co."  product,  or  :t- 
(piest"^  for  prices,  color  cards,  general  informat.  in 
technical  ad\  ice  or  copies  of  our  **  Review  of  Techn:c.-- 
Paints."  "Technical  Paints  for  Industrial  Plant-^" 
>hould  be  addressed  to  our  New  York  Office  wli.-'* 
they  \^ill  receive  prompt  attention. 


Information 
Kecpiired  in 
Onlorinjz 


When  writing  to  thi-^  con- 
r^uiy  relative  to  an  order  tr.  r-' 
il'wc  all  the  information  aviif 
able  including: — 

I.  Character  of  surface  to  b« 
painted. 
Number  of  coats  to  be  used 
Time  to  be  allowed  for  drying  between  coa:» 
AV'hether  painted  before,  and,  if  so.  condition  -^i 
old  paint. 

S.  How  is  paint  to  be  applied  (brushed  or  sprayfj!. 


4- 


Offiees 
and  Works 


The   Works   of  Cheesmsn- 
Elliot    Co.,     Inc.,  Technic^ 
Paint  Makers,  arc  located 
Brooklyn,  New  York,  andWi.- 

 ;  liamsDort,  Pa.    The  office*  'i* 

the  firm  are  at  100  Willi^r^ 
Street,  New  ^'ork,  until  May  ist.  1020,  after  that  diTf 
at  2^  Flatbush  Ave..  Brooklyn,  N.  Y. 


ed  tn  til 

mi>t^  ,ir 

the  -trei 

It  i'. 
a  >hip 
itM-!r  i> 
re-:-tan 
ch.inL:e> 
rl::-ricil 
^-triictix 
surface. 
<ni)uKi 
f«.vtcil  I 
ticit\  ai 
t.ire. 
prcM-nt 
cjjp.ii^lc 

2") 
Pii 
Pail 


ni.i.-t  nr 
reqii:reir 

JIT"  idil'  ei 

Tor  whic 

Deckv  : 

t:irn;i;:h( 
\  •  li^r  coa 
<|  :al:tif'<. 
al-o.  fin 
t:c-il.:r  p; 
u  liich  it 
^er\  :i.  e  t« 
1  )ebev 

inr  \\  ■Jill' 
cmsi-tinj 
WO' id  ,in 
Full  i 
-cri!>ed  v 
requirfn"" 
n>h  we 
rator\" 
any  th-si 
tion. 
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Marine  Paints 


A  paint  to  qualify  for  ef- 
ficient  service   in  marine  use 
must  be  able  to  withstand  un- 
usually severe  conditions.  The 
constant  wearing  and  corrosive 
action  of  wind  and  water,  add- 
eflects  of  the  salt  air;  the  heavy 
irature,  often  followed  within  a 
ig  heat — all  these  combine  to  test 
ity  of  the  paint  used, 
on  therefore,  that  the  painting  of 
ortant  problem.    Upon  the  hull 
vear  of  the  salt  water,  calling  for 
al  as  well  as  abrasive  effects; 
ire,  requiring  a  high  degree  of 
/eness;  barnacles  and  other  de- 
lich  the  paint,  as  the  final  outer 
Above  the  waterline,  the  paint 
in  strong  sunlight,  and  not  be  af- 
ly.    It  must  also  be  of  high  elas- 
ickly  to  all  variations  of  tempera- 
ake,  crack  or  blister,  and  should 
rd  and  permanently  dry  surface, 
:vere  wear. 

Many  years  experience  in  the 
making  of  paints  for  particu- 
lar purposes  has  enabled  us  to 
perfect  and  present  a  complete 
line  of  paint  for  every  portion 
of  the  ship,  from  the  tip  of  the 
to  the  bottom  of  the  keel.  Each 
carefully  studied,  and  the  paint 
!sted  under  the  actual  conditions 
I  prepared.    Ship  Bottoms,  Sides, 
Jpars,  Funnels,  Ventilators,  and 
)r  as  well  have  their  proper  Debe- 
ide  range  of  colors  and  of  several 
ards,  drydocks,  wharfs  and  piers 
id  woodwork,  the  Debevoise  par- 
ed in  each  case  for  the  service  for 
-and  with  years  of  success  in  that 

it  to  you. 
re  known  by  two  registered  trade- 
*  under  which  are  sold  the  paints 
icrete,  piping,  etc.,  and  "Dereka," 
)f  metal  pigment  paints  for  both 

ipon  any  of  the  paints  briefly  de- 
furnished  upon  request.  If  your 
a  special  paint,  enamel  or  var- 
to  prepare  it  for  you.  Our  labo- 
)perate  toward  the  production  of 
r)r  vehicle  for  any  peculiar  condi- 


De-Pa-Co 
Paints 


The  foil 
Paints  are  pr 
work. 

Standard 
Topsides,  U. 
tions  No.  4A 
Slate  Color  Boat-Topping — U.  \ 
tions  No.  4. 

Inside  White — for  Cabin  Inter 
Specifications  No.  27. 

Inside  Enamel,  Gloss  White — fo 
Interiors,  U.  S.  Navy  Specifications 
Interior  Varnish — for  Interior  \ 
U.  S.  Navy  Specification  No.  saVja 
Boat  Bottom  Paint — An  Anti-foi 
derbody,  U.  S.  Navy  Specification  5 
Hard  Drying  Deck  Paint — A  qi 
durable  and  elastic  paint  for  wood 
cabin  tops  and  all  topside  painting 
ficient  in  the  tropics.    Made  in  ten 
Marine    Flat    White— "The  A 
White."    Easily  scrubbed  to  remov 
surface  in  smooth  condition  for  repj 
cessity  for  burning  and  scraping, 
crack  or  peel. 

Marine  Gloss  White — A  very  d 
paint  for  boats  where  a  flat  surface 
Fulton  Copper  Paint — For  botto 
sels.  Absolutely  the  best  prcservativ 
worms,  grass  and  all  marine  growtl 
ficient  in  tropical  waters.  Made  i 
green. 

Mill  White — for  Shop  walls  anc 
Concote  Primer  and  Concote — foi 
walls. 

Servicecoat  Enamel — for  the  pres 
identification  of  pipe  lines.   Made  i 
A  complete  line  of  paints  for  gene 


Dereka 
PainU 


Dereka  B 
recommendec 
structural  an 
in  shipyards, 
and  all  placet 
and  rust-res 

iron  or  steel  is  desired. 

Only  the  finest  materials  are  use 
known  for  their  rust  inhibitive  qus 
combined  with  a  very  high  grade  lir 
been  specially  treated  to  receive  thei 

Dereka  Metal  Paints  have  been 
more  than  25  years. 

Prepared  in  Black,  Red,  Dark  Gi 


lEBEVOISE  COMPANY,  BROOKLYN, 
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Bituminous  Anti-Corrosive  Coatinscs 


OU8 

osive 
Uses 


The  application  of  a  Bitumi- 
nous Coating  is  the  logical 
method  of  preventing  the  de- 
terioration of  ships*  inner  plat- 
ing. It  is  the  accepted  protec- 
tion for  the  bilges,  cellular 
nSy  tank  tops,  machinery  settings,  ballast 
exposed  decks,  refrigerating  spaces,  chain 
spaces  which  are  both  inaccessible  to  fre- 
ion  and  constantly  exposed  to  severe  cor- 
ig  conditions. 


iges 


■  j  Briggs  Bituminous  Coatings, 
1  unlike  paint,  afford  many  years 
f  of  protective  service  in  a  single 
!  application.  They  are  strongly 
adhesive,  are  ductile  and  expand 
and  contract  with  the  metal, 
ther  chip  or  flake  and  form  a  permanently 
ating. 

i  Coatings  resist  acid,  alkali,  smoke  or 
les,  and  are  not  affected  by  oil.  The 
t  of  ashes  or  other  solid  substance  does  no 
tough  Bituminous  Coating. 


Coat- 
fferent 


"Tenax"  Bituminous  Solu- 
tion:— A  liquid  composition  for 
use  where  a  light  protective 
coating  will  suffice.  Used,  also, 
as  a  priming  coat  for  heavier 
protective  compositions. 
Bituminous  Enamel: — ^A  solid  composi- 
and  applied  hot.  Specially  suitable  for 
ces  in  ships'  bunkers,  ballast  tanks,  holds, 
:orrosive  influence  are  unusually  severe, 
bituminous  Cement : — Of  a  similar  nature 
but  for  horizontal  surfaces, 
te"  Enamel: — Likewise  a  substance  to  be 
ipplied  hot.  This  is  especially  prepared 
he  inside  surfaces  of  fresh  water  tanks, 
pplied  over  a  coat  of  special  priming  oil. 
[ess,  tasteless  and  affords  perfect  protec- 


rd 

tions 


se 


I  Bunkers :  —  The  entire  in- 
I  terior  vertical  surfaces,  includ- 
]  ing  shell  plating,  frames,  beams, 
\  angles  and  bunker  casing  to  re- 
 I  ceive  one  coat  of  Briggs'  "Ten- 
ax" Bituminous  Solution  (ap- 
followed  by  one  coat  of  Briggs'  "Ferroid" 
Enamel  (applied  hot),  the  floor  of  the 
coated  in  like  manner;  the  imderside  of 
/e  two  coats  Briggs'  "Tenax"  Bituminous 
plied  cold). 

k: — The  entire  interior  vertical  surfaces 
including  shell  plating,  bulkheads,  frames, 
Teners,  angles,  etc.,  to  receive  one  coat  of 
lax"  Bituminous  Solution  and  one  coat  of 
•oid"  Bituminous  Enamel ;  tank  top  in  deep 


tank  to  be  coated  in  like  manner ;  the  underude  d 
deck  to  receive  three  coats  Briggs'  "Tenax"  Bituminoe 
Solution. 

Cellular  Double  Bottom: — ^AU  floors  and  intent 
tals  in  cellular  double  bottom  to  receive  one  ant 
Briggs'  "Tenax"  Bituminous  Solution  and  one  oat 
Briggs'  "Ferroid"  Bituminous  Solution  and  one  ant 
ship  inside  cellular  double  bottom  to  receive  one  ant 
Briggs'  "Tenax"  Bituminous  Solution  and  one  con 
"Tenax"  Bituminous  Cement  (applied  hot)  toadud- 
ness  of  1/4  inch. 

Bilges: — ^The  ship's  shell  in  bilges,  also  the  tuk 
margin  in  bilges,  and  the  bilge  brackets  to  receive  one 
coat  Briggs'  "Tenax"  Bituminous  Solution  and  ok 
coat  Briggs'  "Ferroid"  Bituminous  Enamel. 

Tank  Top  in  Boiler  Room : — ^To  receive  one  cwi 
Briggs'  "Tenax"  Bituminous  Solution  and  one  GUt  ot 
"Tenax"  Bituminous  Cement  (applied  hot)  to  athid- 
ness  of  not  less  than  ^  inch. 

Tank  Top  in  Engine  Room : — ^Xo  receive  one  ooit 
Briggs'  "Tenax'*  Bituminous  Solution,  and  oneooitof 
"Tenax"  Bituminous  Cement  (applied  hot)  toatUi- 
ness  of  1/4  inch. 

Steel  Decks : — Exposed  steel  decks  to  xeoeifc  Ane 
coats  of  Briggs'  "Tenax"  Bituminous  Solutiaiii  cvk 
coat  being  allowed  to  dry  thoroug;hly  before  die  m> 
ceeding  coat  is  applied. 

Peak  Tanks : — Entire  internal  surfaces  of  fore  mi 
after  peak  tanks  to  receive  one  coat  of  Briggs'  Ton^ 
Bituminous  Solution  and  one  coat  of  Briggii'  Tcnnf 
Bituminous  Enamel.  _ 

Refrigerating  Spaces: — ^AU  steel  surfaces  in^ilf  ^ 
frigerating  spaces  or  cold  chambers  to  receive  one  a*^ 
Briggs'  "Tenax"  Bituminous  Solution  an4  ^ 
Briggs'  "Ferroid"  Bituminous  Enamel- 
Deck  Under  Winches:  Winch  seats  to 
coat  of  Briggs'  "Tenax"  Bitumiitous  Solutic 
coat  of  "Tenax"  Bituminous  CeKnt  ( applif 
the  thickness  of  1/2  inch. 

All  surfaces  must  be   carefully    and  ihotm 
scraped  and  cleaned  free  of  all  loose  scale,  rust, 
grease,  or  dirt  and  must  be  perfctMy  diy  before  t 
plication  of  Briggs'  Bituminous  R&atfalSjs. 

Briggs'  Bituminous  Coatings  mu?^t  rmly 
by  men  skilled  in  the  application  pf  such 
under  the  direct  and  constant  \ 
skilled  man. 


>npt  su 


Marine  Glae 


Mm* 


Briggs    "  Tenax 
Glue 

IS  a  compositicmi 
bitumens  only.    It  c 
coal  tar  derivation, 
or  Archangel  pttdi. 
high  quality  jt  is  hm  h 
"Tenax"  Marine  Glue  is  a  very  desinUe 
for  calking  the  seams  of  decks,  for  wateiproofi 
and  for  use  by  electricians  as  an  insulating 

It  will  neither  mdt  in  deck  seams  with  tropical  krf 
nor  crack  and  become  loose  with  wintry  cold.  It  ^ 
not  run  nor  stick  to  the  feet,  though  exposed  to 
temperatures  and  is  thus  especially  suitable  far  p** 
senger  vessels. 
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Marine  Paints  for  All  Purposes 


eral 


The  manufacture  of  marine 
paints  requires  an  experience 
widely  different  from  that  ac- 
quired in  the  manufacture  of 
ordinar}'  house  paints. 

The  process  of  decay  and  de- 
'hich  they  are  constantly  subjected  must 
a  different  manner  than  ordinary  paints. 
)tability  to  meet  certain  conditions  is  an 
isite  of  paint  for  marine  service  and 
imental  experience  is  a  necessity  to  de- 
ct  of  real  value. 

il  Composition  &  Paint  Company  has 
marine  paints  alone  for  many  years.  It 
ry  facility  for  the  most  searching  investi^ 
)er imental  test,  which  fact  has  enabled  it 
roducts  particularly  suited  to  give  satis- 
!  service. 

ular  requirement  of  the  many  marine 
has  been  exhaustively  studied  and  special 

paints  produced— wMiA  jW^tt*!^ 
ard  the  world  cmif^, 


j ' ' ' '""'"i  Anti-Co 
I  Federal  Paints  -  in  brown  < 
I      for  Marine         or  priming 

I         Service  ^^"^^^ 

i  .,.„....,.„M.«  necessary 

tion  of  the 
Anti-Fouling  Composition  in  : 
any  color  desired  for  the  second  c 
As  its  name  implies  it  is  a  strong 
growths. 

Boot-topping,  either  a  composi 
coating  from  light  to  deep  load  li 
ter  service  than  paints  not  special 
pose. 

Copper  Paint  for  the  bottom  of 
against  worms,  will  not  wash  or 
ing. 

Racing  Compound,  a  special  hi 
the  underwater  surface  of  racing 
fliction  to  an  absolute  minimum 
Jglther  most  satisfactory. 

Topside  Paint,  white,  gray,  bl 
for  the  above  water  portions  of 
superstructures.  Weatherproof  t 
hence  lasting  and  economical. 

Hold  Paints,  in  a  complete  ra 
jointing  of  cargo  spaces,  bulkhe 
surfaces. 

Deck  Paints,  in  the  usual  colo 
exceptional  wear  resistance  is  an 
Mast  Paints,  specially  compour 
Ais  particular  duty. 

Funnel  Paints,  in  colors  as  des 
smokestacks,  ventilators,  etc. 

Bunker  Paints,  made  with  abraj 
that  are  not  usually  embodied  in 
Engine  Paints,  heat  resisting, 
tie  both  of  pleasing  color  and  verj 
Deck  House  Paints,  in  white,  b 
Oil  paints  for  protection  of  above 
the  corrosive  action  of  wind  and 
Tank  Paints  of  special  qualifica 
impaired  protection  of  the  extcrio 
of  tanks. 

Federal 
wide  repi 
I  durability, 
makes  Fee 
perior  ecoi 
painting  a 

low  cost  paint  and  high  cost  labo 
paint  well.  It  saves  money  by 
the  labor  item. 

The  Company  is  prepared  to 
rnendations  covering  any  particu 
or  will  contract  to  paint  or  to 
piinting  on  any  part  of  a  vessel  < 


BRANCH  OFFICES 

Key  West  Havana  New  London 

Pensacola  Baltimore  Boston 

Jacksonville  Philadelphia  Bath 

an  Francisco,  Cal. — J.  &  R.  Wilson,  Inc.  Portland,  Ore. — Portland  Marin< 

an  Pedro  and  Long  Beach,  Cal.— J.  &  R.  Wilson,  Inc.  Seattle  and  Alaska— W.  IL  Pie^ 

— — ^  ^ 
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Marine  Paints 


Colonial  Marine  Specialties 
,  I  ^.  J  are  made  in  a  wide  range  of 

[         .  colors  and  for  all  purposes.  For 

ine  Faints       every  marine  use  there  is  a  Co- 
lonial Paint  which  is  the  result 
of  years  of  laboratory  and  field 
entation,  and  which  may  be  depended  upon 
successfully  the  severest  service  requirements. 
1  Marine  Paints  are  tough  and  durable,  capa- 
standing  up  in  any  climate  and  able  to  stand 
dest  of  knocks.    They  will  not  be  affected  by 
or  water  and  will  last  t\vice  as  long  as  the 
\'  paint.    Large  factories  at  New  York,  and 
jses  at  Boston,  Philadelphia  and  Chicago  per- 
id  deliveries  to  all  points  and  assure  the  best 
in  filling  requirements. 


 I      Colonial  Deck  Paint  is  care- 

f  fully  prepared   from  specially 
ck  Paint      f  selected  pigments  and  vehicles, 
;  producing  a  paint  which  will 

 „         J  give   maximum   service  under 

the  severe  conditions  that  such 
ing  must  necessarily  meet.  This  paint  pro- 
i  tough,  elastic,  rapidly  drying  coating,  im- 
»  to  the  elements,  and  not  affected  by  heat,  cold, 
•  salt  water,  and  it  is  therefore  particularly 
for  use  on  wood,  canvas,  or  steel  surfaces, 
ire  subjected  to  severe  exposure  and  constant 

ces  should  be  perfectly  dry  and  clean  before  the 
;  applied,  and  the  first  coat  should  be  well 
in. 

paint  is  made  in  the  colors  listed  in  the  table. 


okestack 
Paint 


Colonial  Funnel  Paint  is  spe- 
1  cially  prepared  to  withstand  the 
I  high  temperatures  met  wMth  on 
I  hot  stacks.  It  bakes  to  an  en- 
amel-like surface  which  resists 
corrosion  and  is  impervious  to 
e  and  gases.  This  paint  is  furnished  in  the 
sted  in  the  table. 


 " "' ]      Colonial  Copper  Paint  is  the 

lopper  I  solution  of  the  fouling  problem, 
lint  for  I  and  has  proved  its  superiority 
^ds  Hulls     1  ^ver  many  other  brands  by  com- 

 ^  M....m.J.  parative  tests.    This  product  is 

the  result  of  a  careful  anah'^is 
equirements  for  a  paint  of  this  type  and  the 
ns  under  which  it  is  used.  In  one  case,  on  a 
ted  with  four  different  brands,  and  left  under 
veral  months,  the  section  painted  with  Colonial 
Paint  showed  the  least  collection  of  grasses  and 
s. 

paint  is  composed  of  finely  divided  metallic 
mixed  with  a  medium,  usually  oil  and  wax, 
great  covering  capacity.  It  works  smoothly 
lie  brush,  giving  an  even  finish,  and  is  unsur- 
or  durability  and  anti-fouling  properties.  It 
in  the  colors  listed  in  the  table. 


.    .  I  Colonial    Anti-Corrosive  and 
Anti-Corrosive   |  Anti-Fouling  Paints  arc  spedal 
and  Anti-Fouling  |  mixtures  for  use  on  steel  ship 
Paints         1  bottoms,  carrying  a  powerful  in- 
 1  secticide  which  prevents  the  ad- 
hesion of  barnacles,  sea  grass  and 
other  vegetable  substances  which  may  become  attadud 
to  the  hull. 

Standard  Ship  White  is  pre- 
pared to  meet  the  demand  for 
Ship  White        a  highly  decorative  white  for 
yachts,  steamers  and  other  craft 
It  is  used  by  a  number  of  the 
leading   yacht    associations  at 
New  York.  Newport,  and  other  points  and  satisfac- 
torily meets  all  requirements  of  durability  and  appear- 
ance. 

It  is  very  elastic  and  easy  to  apply,  and  made  for 
outside  as  well  as  inside  use  in  either  gloss  or  flat 
finish,  withstanding  the  action  of  salt  air  and  water, 
and  capable  of  being  cleaned  and  scrubbed. 

i  Colonial  Hull  Paint  is  made 
I  for  both  inside  and  outside  use 
I  in  the  colors  listed  in  the  table, 
j  It  is  specially  mixed  for  the  pur 

  .  f  pose    intended    and    forms  a 

tough,  durable,  elastic  covering 
capable  of  withstanding  the  hardest  usuage  and  im- 
pervious to  the  elements. 

Colonial  Paste  Paints  arc 
made  in  all  colors  and  for  all 
purposes.  Colonial  Engine 
Paints  and  Enamels  arc  fur 
nished  in  vermillion,  carmine 
and  dark  green.  Colonial  Mast 
Paints  are  specially  prepared  to  withstand  the  acvexe 
weather  to  which  they  will  be  subjected.  Other  Co- 
lonial Paints  for  marine  uses  include  lighterage  and 
tugboat  paints  for  cabin  and  hull  work,  vamshcSk 
leads,  zinc,  red  lead,  etc.,  for  all  purposes. 


Hull  Paint 


Other 
Colonial  Marine 
Paints 


COLONIAL  MARINE  PAINTS 


1 


290— sot 


sso-aol 


Wctcbt       ApiralMX?  OpoOf 
p  T  nai:<Ki     8urfw?  Bqm  M  { 

Marine  Paint  In  PouodB   

l)wk  Paint- 
Brown    10% 

nust    XI 

Gray    11 

Uad    11 

Rpnice    lOH 

Yellow    10% 

Drab    11 

Gr«n    10% 

Smokestack  Paint — 

Black    9 

Buff    19 

Aluminum   

White    14 

Cbppcr  Paint — 

Cbpper  Green    11 

Red    11% 

Brown    12 

Antl-Foullng— 

Antl-RuBt  Brown    12 

AnU-FouUng  Bed    12 

AnU-OttrrodTe    12% 

Sblp  White— 

SUndard  Yacbt  Wblte    14 

Hull  Paints 

White    14 

Buff    15 

Gray    15% 

Green    12 

Black    8% 

Mast  Paint— 

Yellow    10% 

Bnwn    15 

Gray    15 

Lighterage  and  Tug  Boat  Paint — 

Maroon    11% 

Green    12% 

Gray    IS 
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It-Enamel-Caulking  Pitch-Pip 


The  excellence  of  the  follow- 
ing marine  products  lies  in  the 
use  of  native  bitumens,  Trini- 
dad Lake  Asphalt,  Bermudez 
Lake  Asphalt  and  Gilsonite, 
created  by  nature  and  exposed 
:s  for  centuries. 

oducts  have  proved  their  worth  by  years 
are  the  standard  by  which  all  waterproof- 
are  judged. 

This  paint  is  especially  adapt- 
I  ed  for  the  painting  of  the  inside 
I  of  the  hulls  of  metal  vessels, 
i  water  tanks,  brine  tanks,  mine 
,  i  supports,  etc.    It  is  used  by  the 
United  States  Navy  and  others 
OSes. 

pigment  (solid  matter  in  suspension) 
stirring  before  use.  It  is  of  two  types. 
)wn  as  "No.  i"  contains  pure  turpentine 
y  the  United  States  Navy;  the  second, 
3.  2"  contains  asphaltum  spirits.  A  mod- 
No.  2,  of  lighter  consistency,  is  known 

;ntly  applied  to  metal  ships  as  a  primer 
red  with  Trinidad  Marine  Enamel, 
rapacity  per  gallon,  approximately  150 


id 

aint 


id 


A  hard  but  tough  asphaltic 
I  composition  which  is  to  be  melt- 
I  ed  and  spread  with  mops  or 
j  brushes  upon  metal  surfaces  over 
J  a  priming  coat  (see  Trinidad 
Marine  Paint), 
flake  off  when  struck  nor  is  it  sticky  in 


el  is  used  to  protect  the  inside  of  hulls, 
f  steel  ships,  and  is  so  employed  by  the 
.  and  other  navies, 
cubic  foot,  approx.  8 1  pounds. 
:*  barrel,  approx.  390  pounds. 


sphalt  I 
Pitch  I 
Jlue) 


This  has  been  prepared  to  dis- 
place Pine  Pitch  or  Coal  Tar 
Pitch  as  generally  used  in  caulk- 
ing vessels  as  it  is  a  superior 
article. 

Ordinary  caulking  pitch  is  too 
rapes  off  readily.  Our  Asphalt  Caulking 
t  with  great  favor,  owing  to  its  lasting 
dy  melting  and  the  fact  that  it  is  not  too 
ys  where  put.  Caulking  pitch  is  used  for 
ms  in  the  hulls  and  decks  of  steamships, 
ichts,  etc.  Seams  are  first  caulked  with 
filled  with  melted  pitch.  Shipped  in  bar- 
approximately  200  pounds. 

This  is  a  fairly  quick  drying, 
glossy  finish  asphalt  paint  which 
oof         will  resist  corrosion,  gases,  di- 
luted acids  and  alkalies. 

Suitable  for  use  on  metal, 
wood  or  concrete, 
te  covering  capacit>'  of  i  gallon : 

►od   1 50  sq.  ft. 

:tal  200  sq.  ft. 


Cenasco 
Boiler  Paint 


sig 
mc 
sta 

stc 


a  glossy  finish  and  covers 


Genasco 
Asphalt  Pipe 
Coating 


I  br< 
I  ab 
..I  tai 
m< 

in  the  dip  until  the  mets 
temperature  as  the  dip. 
the  dipping  tank,  the  exce 
the  pipe  is  kept  suspended 

Shipped  in  barrels,  gi 
pounds.    Covering  capat 
pipe,  about  16  pounds. 
400^  F. 

Genasco  Pipe  Coating  ! 
pipe  coating  to  rc-softcn 
hard  after  standing  under 
will  be  especially  prepare^ 


Vulcanite 
Asphalt 
Mastic 


1 


rot 
coi 


i 


an 

us 

slippery,  sanitary,  water] 
flooring. 

Three  ingredients  ent 
mastic  block,  asphalt  flu: 
sand  and  gravel).  Ma< 
blocks  averaging  in  weigl 
sisting  of  calcareous  dust 
but  plastic,  bitumen.  T 
combining  Trinidad  Lak 
verized  limestone  to  prod 
tain  its  form  when  cast  i 

Where  acid  conditions 
proof  mastic  is  furnished. 


Cenasco 
Ready 
Roofing 


bu 
ini 

lig 

snr 

The  "Genasco"  line  o 
type,  have  for  their  base,  j 
usually  employed  in  the  n 
and  secure  their  watcrpi 
of  Trinidad  Lake  Asph 
Company,  extending  over 
of  a  century,  has  proven 
these  asphalts- 


Trinidad  Lake 

Asphalt 
Built-Up  Roof 


la: 
an 
R( 

re 
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Litosilo  Decking 


Litosilo 
Decking 


Litosilo,  when  laid,  is  a  con- 
tinuous plastic  mass,  making  a 
solid,  resilient  deck.    Its  first 
cost  is  its  final  cost.   Litosilo  is 
elastic — gives  with  the  expan- 
sion and  contraction  of  the  steel 
foundation  without  cracking  or  losing  its  strength. 
It  is  a  magnesite  composition;  its  ingredients  are  care- 
fully selected  and  tested  to  withstand  wear  and  tear. 

Litosilo  is  not  an  experiment.  It  has  been  used  for 
over  ten  years,  and  has  been  subjected  to  the  most 
severe  conditions  of  service,  climatic  and  otherwise, 
and  the  fact  that  it  has  met  these  severe  tests  with 
uniform  success  has  made  it  preeminent  as  a  deck 
sheathing  as  proved  by  the  fact  that  there  have  been 
more  square  feet  of  Litosilo  laid  than  of  all  other  com- 
position decking  combined. 

Litosilo  is  used  in  dining-rooms,  smoking-rooms, 
lounges,  statesrooms,  suite  bedrooms,  storerooms,  of- 
ficers* quarters,  crew's  quarters,  messrooms,  bathrooms 
— in  fact,  on  any  protected  deck. 


One  mechanic  with  hdpes 
can  apply  from  500  to  1000  fat 
Time  Saving  of  Litosilo  per  working  dar- 
four  times  as  fast  as  wood  m 
be  put  down.  This  is  due  a 
the  fact  that  it  requires  ■ 
lengthy  preliminaries  nor  tedious  after  toudics. 

Litosilo  is  laid  in  a  continuous  plastic  mass  on  stcd 
and  wood  decks  with  a  trowel.  Ten  hours  later  it 
summer,  and  about  forty-eight  hours  later  in  mi^ 
winter,  joiners  may  screw  the  sills  directly  to  it 
Litosilo  decking.  Litosilo  is  never  laid  less  than 
inches  thick  on  steel,  nor  less  than  i  inch  thick  on  wood. 
Experience  proves  that  these  are,  respectively,  it 
minimum  practicable  thicknesses. 

Whether  an  entirely  new  deck  is  needed  or  fxsk  1 
portion,  Litosilo  will  save  time.  Repairs  or  addi- 
tions can  be  made  rapidly.  Sections  of  Litosilo  on  be 
cut  out  and  new  material  put  in  without  dbtuiUf 
the  other  parts  of  the  deck.  The  new  part  will  hm 
a  perfect  bond  with  the  old. 


Durability 


Litosilo  is  laid  to  last.  Years 
of  service  under  varying  de- 
grees of  wear  and  tear,  and  in 
all  climates,  warrant  the  highest 
claims  for  its  remarkable  dura- 
bility. Traffiic,  even  heavy 
trucking,  will  not  destroy  its  surface. 

Litosilo  is  more  durable  than  wood  because  it  will 
not  crack  or  splinter,  and  it  is  fire-proof,  watertight 
and  vermin-proof.  On  a  large  passenger  ship,  fire 
heated  the  steel  deck  and  warped  it  out  of  shape.  The 
Litosilo  decking  did  not  crack,  burn  or  come  loose,  but 
followed  every  bend  of  the  red-hot  steel. 

Litosilo  is  more  durable  than  concrete  because  it  will 
not  crack,  crumble  or  disintegrate. 

An  additional  advantage  over  both  wood  and  con- 
crete deck  sheathing,  which  makes  for  durability,  is 
the  fact  that  the  manner  of  application  of  Litosilo 
prevents  the  steel  deck  plates  from  corroding.  As 
an  additional  preventive  the  steel  plates  are  first  coated 
with  Madesco  Bituminous  Solution. 


We  will  furnish  and  apply 
Litosilo  of  a  specific  thickness 
and  color  in  accordance  with 
your  blueprints  and  specifica- 
tions for  a  definite  sum  per 
square  foot,  subject  to  reason- 
able terms  and  conditions. 

The  coloring  of  Litosilo  is  usually  red,  as  this  is 
the  most  permanent  color.  However,  it  can  be  fur- 
nished in  any  color  specified. 

In  some  cases  Litosilo  is  covered  with  an  interlock- 
ing tiling  as  in  large  spaces  on  passenger  ships,  but  if 
surfaced  with  Litosilo  Hard  Finish,  as  in  staterooms, 
etc.,  this  is  unnecessary. 

Our  large  stock  of  material  is  always  ready  for  im- 
mediate shipment,  and  our  skilled  mechanics  are  always 
available  to  apply  Litosilo  with  speed  and  thoroughness. 

Litosilo  has  been  shipped  from  Philadelphia  and 
applied  in  Montreal  four  days  after  receipt  of  order, 
in  Baltimore  in  one  day,  and  in  Boston  in  two  days. 


Screwing  Wood  Sills  to  Litosilo  Deck  tbe 
Wood  lyetk 


Reliability 
of  Material 


The  uniformly  high 
of  Litosilo  Decking  is  a  mnh 
of  the  standardization  of  mtf- 
rials  determined  after  maf 
years  of  study  and  expcrioKSt 
All  basic  materials  are  m- 
lyzed  at  the  factory  before  being  unloaded  from  tk 
cars,  insuring  that  they  shall  be  up  to  the  standob 
fixed. 

The  lightness  of  Litoob  « 
another  advantage  over  md 
and  concrete  deck  shcalbC' 
One  square  foot  of  Litodo 
inches  thick  weighs  oolf  7^ 
to  8  pounds  and  has  a  teA 
strength  of  600  pounds  per  square  inch,  whentf* 


Weight  and 
Characteristics 


MARINE  DECKING  AND  SUPPLY  CO. 

1011  CHESTNUT  ST.,  PHILADELPHIA,  PA. 


Litosilo  Decking 


oot  of  concrete  of  the  same  thickness  weighs 
ds,  and  a  square  foot  of  wood  deck  sheathing 
weighs  14  pounds. 


iAR^CTERISTICS  OF  WOOD  AND 
LITOSILO 


WOOD 

LITOSILO 

tar>' 

Sanitary 

mable 

Fireproof 

es  constant  re- 

Requires  no  repair 

Repels  vermin 

vermin 

Preserves    steel  deck 

les    steel  deck 

plates 

es 

i  Litosilo  is  being  used  by  the 
i  Emergency  Fleet  Corporation 

tallation  |  and  has  been  approved  by  the 
I  American  Bureau  of  Shipping 

 .„..,.  i  and  Lloyd's.    More  than  200 

ships  now  have  Litosilo  decking 

rly  300  more  ships  being  built  in  14  yards 

equipped  with  Litosilo. 

follow^ing  is  a  list  of  some  of  the  ships  that 
tosilo  decking: 


S.  S.  Siboney 


vn 

Panama 

n  Lincoln 

Colon 

lumo 

Maine 

ina 

Fort  Wayne 

1 

Galahad 

Sun 

Chas.  H.  Cramp 

Northern 

Santa  Luisa 

n  Pacific 

Santa  Elisa 

Flagler 

Santa  Leonora 

Duquesne 

ockefeller 

Homestead 

Federal 

ToUard 

na 

Worcester 

ucia 

Waubesa 

El  Almirantc 

El  Capitan 

Evans 

Gulf  Queen 

nne 

Pannant 

oah 

Joseph  Cudahy 

Walker 

Olivette 

eresa 

Cabegon 

Point 

Wonewoc 

Method  of 
Applying  Litosilo 
on  Steel  Deck 


clips  is  done  rapidly  b; 
veloped  for  this  purpos 
are  then  painted  with 
and  the  Litosilo  is  app 
finished  with  a  trowe 
area  of  the  deck  to  1 
ceptionally  large,  expa 
feet  and  filled  with  as] 


Madesco 
Bituminous 
Solufion 


Method  of  Appl> 


Method  of 
Applying  on 
Wood  Deck 


I 
f 
t 

The  Litosilo  is  then  a] 
trowel  as  described  for  : 


Litoa 


WlreMesK 
FastenA 
4Penny 

Madesco 


Method  of  Applyii 


Guarantee 


I 


3  a 
I  c 
1  ^ 


service  for  fifteen  yean 
it  was  practically  pcrfec 

We  guarantee  that  L 
ties  claimed  for  it  in  thi 
be  fire-proof,  watertigh 
neither  crumble  nor  en 

Nails  and  screws  maj 
safct>%  and  they  will  hoi 

As  the  application  of 
preparation,  this  guara 
applied  by  our  own  skil 


MARINE  DECKING  AND  SUPPl 
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Asbestolith  Decking 


"Asbcstolith"  is  a  remarkably 
light,  warm  and  durable  ma- 
terial, absolutely  fireproof;  im- 
pervious to  heat,  cold  and  damp- 
ness; elastic,  clean  and  noise- 
less— hence  thoroughly  sanitary, 
tear  loose  from  its  base,  nor  dis- 
.    As  a  material  for  ship's  decks 
een  proved  in  the  test  of  con- 


desirable  for  use  on  vessels,  where  weight  is  a  telr  ^ 
of  importance.  One-half  inch  ''Asbestolith"  floon% 
weighs  approximately  two  pounds  per  square  km 
and  one-inch  flooring  approximately  four  pounds 
"Asbestolith''  ndther  nss 
nor  corrodes  any  material  wpm 
which  it  is  laid,  whether  HqA 
iron  or  wood.  It  has  been  uiBi 
with  other  flooring  compoatw 
to    treat  lk 


Durability  | 

 I 


Thi8  Asbestolith  Floor  Was  11  Years  on  Deck  With 


stolith"  has  since  been  applied  to 
than  eight  hundred  vessels  and 
making  new  contracts  for  work 
^y  and  the  mechant  marine. 

"Asbestolith''  is  particularly 
adapted  for  use  on  board  ships 
as  a  flooring  for  protected  decks 
such  as  in  officers'  and  crew's 
quarters,  staterooms,  dining 
rooms,  storerooms,  etc. 


floor  wirk 
some  prevoh 
t  i  V  e  soiuim 
to  g  n  z  fi 
against  nistar 
corrosion,  fa 
this  has  ocfir 
been  neoessair 
with  ^^Asbc^ 
tolith,"  wtitk 
in  itself  is  at 
p  resemtiif 
nature.  Tlii 
has  been  tbv 
oughly  demoi- 
stratcd  and  in^ 
d  u  bitabli 
p  roved  hj 
numerous  a- 
haustive 
and  cspedallF 

by  samples  of  "Asbestolith"  flooring  taken  fraa 
vessels  upon  which  it  had  been  laid  fully  elem 
years  before.  The  decks  underneath  the  "AsbestoKi". 


CorroBion 


Ward  Line  S^. 


fl(Kjring  were  found  to  be  free  from  corrosion  or  nA 
conclusive  proof  of  the  preservative  qualities  if 
"Asbestolith."  The  samples  showed  no  disintcgiatbi 
and  the  life  of  the  material  was  still  intact. 


d  Line  S.S.  Mexico 

**Asbestolith"  is  made  in  vari- 
ous colors,  such  as  red,  buff, 
slate  and  black,  and  may  be  laid 
cither  with  a  solid  color  or  with 
borders  of  another  color,  pro- 
ducing a  pleasing  effect. 
E[ht  weight  of  "Asbestolith"  (less 
of  marble,  tiling,  etc.)  makes  it 


Reliability  of 
Ingredients 


The  experiments  of  the  iW* 
hcstolith  ManufacturioK  Car 
pany  prove  that  for  a  deck  em- 
ering  a  minimum  of  from  4!  M 
50  per  cent  of  magnesimn  oafc 
in  the  floor  is  abeolutelf  m» 


sary,  and  the  density  of  the  liquid  must  be  aa 
Baume.  ''Asbestolith"  is  not  the  cheapest 
because  it  uses  a  full  quantity  of  magnesium 
the  proper  percentage  of  22  degrees  Baumi 


5BEST0LITH  MANUFACTURING  CO. 

URNSIDE,  PRESIDENT,  1  MADISON  AVE.,  NEW  YORK,  N.  Y. 
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1. 

i 


Asbestolith  Decki 


e,  while  the  other  elements  of  the  composition 
efully  prepared  and  proportioned,  with  the  re- 
at  "Asbestolith"  has  been  applied  to  the  decks 
e  than  eight  hundred  ships  with  one  hundred 
It  of  satisfaction  to  the  owners. 


lying  and 
■"inishing 


The  method  of  laying  and 
finishing  "Asbestolith,"  either 
on  the  floors  of  buildings  or  the 
decks    of    ships,  hermetically 

 ,„  ,..  I  seals  the  entire  surface,  making 

it  impossible  for  germs  or  dirt 
kind  to  obtain  an  entrance,  and  the  smooth  sur- 
ill  not  accumulate  dust.  It  can  be  washed  with 
cold  water  or  disinfectants  without  the  slightest 
is  the  easiest  floor  to  keep  clean  and  is  the  most 
y  flooring  extant,  as  is  proved  by  its  wide  adop- 
/  hospitals  everywhere.  It  is  easily  laid,  while 
astic  condition,  on  any  surface,  hardening  quickly 
ready  for  use  in  a  few  hours,  and  when  finished 
ents  a  fine-grained  smooth  surface,  while  it  has 
ency  which  makes  it  easy  to  walk  on,  noiselessly 
)mfortably,  and  it  never  becomes  slipper}'.  Its 
and  its  resistance  to  wear  are  important  factors 
ard  ship,  and  while  its  first  cost  is  somewhat 
than  that  of  the  much  inferior  compositions  of- 
is  substitutes  for  it,  "Asbestolith,"  because  of  its 
advantages  and  wonderful  durability,  is  by  far 
>st  economical  material  in  the  end. 


Hawaiian-American  Line  S.S.  Honolulan 


 t      To  facilitate  shipment  and  to 

4ethod  of      -  ^y^"  proper  proportion  of 

^,  .  the  various  mgredients  of  As- 

5hipment  bestolith"    the    materials  are 

 ,  \  mixed  and  shipped  dry.  I'he 

liquid  which  is  prepared  by  a 
process  to  eliminate  corroding  properties  is  added 
dry  materials  on  the  job. 
t  processes  of  making  the  ingredients  of  "Asbes- 
*  which  effectively  eliminate  all  foreign  mate- 
hat  might  cause  disintegration,  coupled  with  the 
care  used  in  weighing,  proportioning  and  mixing 
igredients,  insure  the  consistent  reliability  of 
stolith." 


Fire  Tei 


Woolson,  M. 
low,  shows  tha 
of  1759°  F. 


Time 
mln. 

0   

3 

5   

6   

10   

11   

15   

16   

20   

*>•» 

25  W  V.  V.  '.  V.  '. 

30   

*Note:  B«gan  to  « 


Hav 


Presen 
Installati 


of  the  Ame 
seventeen  of  t 
Luckenbach  S 
Steamship  Co 
pany,  twelve 
and  many  oth 
Southern  Pac 
pany,  Hudson 
York  Line,  Fr 
and  other  lines 
and  Porto  Ri 
ship  Company 
of  other  stear 
orders  are  mai 
tion,  as  well  a 
Among  the 
applied  "Asbe 
building  Com] 
Cramps,  Emp 
Jacob  (City  Is 
Maryland  Ste 
ing  Company, 
building,  W.  1 
van  &  Co.  yai 
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Jacobs  Ladder  Steps  and  Deck  Gratings 


Jilfiiinii  I  .1  ,      :  I  I  .III  I   iiiiiiiitiiiii  T^*    1  • 

I  :      Ihe  ILicnmann  Company  is 

I  Jacobs  prepared  to  furnish  Steps  of  any 

I     X   jj     o  ^yP^         ^'^'^        Jacobs  Lad- 

j     Ladder  Steps       jers.    The  styles  shown  in  the 

i.  I.  .   ,   illustrations  below,   owing  to 

their  design  and  sturdy  con- 
struction, have  proved  to  be  very  serviceable  and  meet 
the  demand  for  steps  of  comparatively  small  cost. 

The  assembly  drawing  below  shows  a  topical  ar- 
rangement of  one  type  of  Fj'chmann  step. 


Eichmann     Deck  Gratinp 
\  (reversible)  consist  of  a  series  of 
Deck  Gratings    \  parallel    well  -  seasoned  cIos^ 
-  grained  maple  slats  made  up  into 
.,..  „„^  ■  sections.     Each  section  is  as- 
sembled with  strong  iron  screw 
rods  which  cut  their  own  threads  through  the  slats. 
This  method  of  construction  keeps  the  mat  from  waip- 
ing  and  the  slats  from  shifting,  and  also  prevents 
decay. 

The  sections  are  made  24",  30"  and  36''  square. 
The  24"  and  30"  sizes  have  three  iron  screw  rods, 
and  the  36"  size  has  four  rods.  The  slats  are  made 
in  two  sizes,— 5/8"  x  7/8"  and  I  1/8"  x  7/8". 

Hie  sections  are  kept  in  stock,  ready  for  immediate 
deliver}'.  AH  orders  should  be  accompanied  by  a  dia- 
gram showing  the  exact  space  to  be  covered. 

Kichmann  Deck  Gratings  are  especially  adapted  for 
use  aboard  ship  in  storerooms,  showers,  passagewagn^ 
etc.,  and  on  bridges,  hatches,  etc. 


Types  of  Eichmann  Jacobs  Ladder  Steps 


Section  of  Eichmann  Deck  Grating 

The  Eichmann  Company  is  also  prepared  to  do  all 
types  of  wood  repair  work  on  ships. 


Q~J  *Circ.  Manila  Pope 


V  M 

J"  Secf/anX'JC  -mZ\^,, 


I 


1 


Upper  Sec  flon/^ft-A 
Typical  Jacobs  Ladder  Assembly  with  Eichman  Steps 


ioiver  SmcHi 


A— 2  Sister  II«K.ks 

B — 2  Lengthening  Links 


HILL  OF  MATKRTAL. 


K— 3"  Circ.  Manila  Rcpc 


C—  4  EvMlates 

D— 17  Eichmann  Steps 


THE  EICHMANN  COMPANY 

7  McKIBBEN  ST.,  BROOKLYN,  N.  Y. 

812 


Spars — Booms — Lv 


" ' i     The  International  Spar  Com-  | 

Spars  I  pany    manufactures    Spars   of  I 

Cargo  Booms  f  any  diameter,  and  up  to  140  Ship  Lub 
Derrick  Masts    1  feet  or  more  in   length;  also 

 1  Cargo  Booms,  Derrick  Masks,  1  

etc.     These  products  can  be 

furnished  cither  from  Douglas  Fir  or  Spruce.  nished  in  Spr 


1      Spars  and  Booms  can  be  fur-  f 

I                           !  nished  either  octagon  or  fin-  j  Faciliti 

I   Finished  Spars   j  ished.      However,    purchasers  | 

j  f  will  eflect  a  saving  of  30%  by  I,..,.  

L  ,.  I  ordering  them  finished  accord- 
ing to  detailed  blueprints.   The  The  Main 
finished  spars  are  carefully  sanded   and   oiled,   and  A  Local  Yar< 
loaded  in  a  manner  that  prevents  them  from  being  H.  Hahn,  G 
damaged  in  transit.  Y.,  is  the  Ea 


INTERNATIONAL  SPAR  ( 

SEATTLE 
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Watertight  Doors 


Standard 
ipproved 
Units 


Dee  Standard  Watertight 
Doors  are  manufactured  and 
shipped  as  a  unit  complete  with 
the  necessary  fittings  including 
Hinges,  Dogs,  Clips,  etc., 
ready    to    rivet    to  bulkhead 


se  doors  have  been  approved  by  the  American 
I  of  Shipping  and  have  also  been  approved  and 
y  some  of  the  leading  Marine  Engineers  and 
ilders. 

weight  of  a  complete  door  and  frame  with  a 
pening  of  2  feet  by  5  feet  is  approximately  scx) 


matures  of 
nstruction 


The  Dee  Hinged  Watertight 
j  Door  is  of  particularly  strong, 
[  rigid  construction,  detailed  in 
I  accordance  with  the  best  stand- 

 I  ard  practice.     It  is  closed  by 

means  of  lever  slips  or  dogs 
by  engaging  with  the  wedge  pieces,  pull  the 
ightly  home  against  the  bulkhead.    The  dogs 
z  mounted  either  on  the  door  itself  or  on  the 
ad,  as  shown  in  the  accompanying  drawings. 

-atertight  joint  is  secured  by  a  flat  bar  rubber 
strip  I  7/8"  wide  and  1/4"  thick  fitted  all 
the  door,  and  pressed  by  the  action  of  the  dogs 
the  projecting  flange  of  the  frame  riveted 
the  doorway.  When  the  dog  is  square  to  the 
f  the  door  this  rubber  gasket  is  compressed 
forming  a  securely  watertight  connection  be- 


I 


^  Piatc 


Type  of  Door  with  Dog  Mounted  on  Door 


Type  of  Door  with  Dog  mounted  on  Balklieiil 
Frame.   (End  view  similar  to  type  shown  b«lov.i 


tween  the  door  and  the  bulkheai 
The  rubber  strip  is  continuous  ^ 
around  the  door  and  is  fixed  on  bod 
edges  by  double  strips  of  iron  sccurrd 
by  brass  screws.  By  this  means  it  ^ 
effectively  prevented  from  sticking  ro 
the  part  of  the  frame  against  vhii 
it  is  pressed  and  tearing  when  ibe 
door  is  opened. 

The  door  itself  is  amply  stifbei 
and  the  six  dop  which  serve  to  boH 
it  tightly  against  the  bulkhead  ue 
sturdy  and  sufficient  in  size  andnoB- 
ber  to  withstand  any  pressure  iHiii 
may  be  brought  ag:ainst  them  in  wr- 
ice.  The  dogs  are  also  made  particu- 
larly massive  in  order  to  sttnd  4 
under  the  rough  usage  to  wfaidi  tkr 
will  very  likely  be  subjected. 

The  hinges  have  oval  pin  koks 
so  that  the  dogs  may  move  the  dov 
laterally  against  the  bulkhcd  id 
compress  the  rubber.  They  tie  »• 
curely  riveted  to  door  and  buUMiL 
The  grab  rods  are  conveniendy  ht* 
ed  and  of  large  stock  firmly  mn' 
to  the  door.  A  standard  Ined  ^ 
may  be  placed  in  the  door  as  shovatf 
the  drawing  below,  and  may  be  b- 
cated  where  desired. 


WM,  V.  BEE  COMPANY,  BRIDGEPORT,  CONN. 
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Skylight  LiftiB 


Skylight 
Lifting  Gear 

I 

are  of  malleable  iron. 


Dee  Standard  Skylight  Lift- 
ing Gear  is  designed  to  meet 
the  severe  conditions  to  which 
it  may  be  subjected.  The  shafts 
and  rods  are  of  cold  rolled  steel, 
and  the  hinge  pads  and  levers 
Bracket  bearings  and  guides  of 


heavy  cast  iron  are  furnished  with  all  bolts,  nuts  and 


To 


amcter 
forged 


tr-  >--io-  


Details  of  Skylight  Lifting  Gear 


washers  necessary  for  its  installation, 

if  desired.    The  weight  per  set,  com-  j 

prising  three  covers,  is  approximately  ' 

450  pounds  for  a  13  foot  length  of  horizontal  shaft. 


TABLE   OF   DIMEXSIOXS— STANDARD  TOGGLE 
PINS 


F     G  H 


Gall 

Lifi 


cold  n 
made  : 
the  ro 
device 
adapte* 
be  sup 
crank  I 
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Dahlstrom  Metallic  Doors 
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Hal 


Adaptability 


rifle  and  pistol  racks,  t 
vent  covers  and  magazin 

Our  Engineers  develo] 
Metal  Construction  to  1 
ice.  Our  Doors  as  wel 
found  on  the  Nation's  B 
ers,  etc.  Dahlstrom  is 
to  the  Bethlehem  Shipbi 
York  Ship  Building  Coi 
Shipbuilding  Corporatior 
gine  Building  Company, 
builders. 

We  made  the  origin 
of  Hollow-Metal  doors 
continued  to  do  the  great 
since  that  time. 

I  !  St 

Products       1  n 

i  1 

is 
u 


Wa 
Nor 
Dut 


do 
tei 
or 
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Life  Saving  Devices  and  Equipment 


Stenanl  Deadrise  Metallir  Lifeboat  ( Nesting  Type) 
Patented  October  23ril.  1917 


\  Steward  Deadrise 
Metallic 
Lifeboat 


The  dimensions  of  the  Stew- 
ard Deadrise  Metallic  Lifeboat 
(Nesting  Type)  are  as  follows: 
Length  26'-o'\  Beam  q'-o", 
Depth  3'-3".  The  cubic  ca- 
pacity is  540  cubic  feet.  The 
sides  arc  non-collapsible. 

U.  S.  Steamboat  Inspection  Service  rating — Class  i-A 
(50  persons). 

This  boat  has  about  70%  less  rivets  and  seams  than 
the  conventional  round  bilge  boat.  Thus  the  proba- 
bility of  leakage  is  reduced  by  .  The  plates  are 
wrapped  on  and  not  hammered  on  as  they  are  on  round 


bilge  boats.  Twelve  plates  make  up  a  boat  of  our 
dead-rise  type  as  against  48  plates  in  a  round  bilgt 
boat  of  the  same  size. 

The  cross-sections  shown,  compare  our  Dea4rise  t\"pc 
with  the  ordinary  round  bilge  t>'pe  of  the  same  beim 
and  depth.  The  air  tanks  and  thwarts  are  coMdrrably 
lower  and  the  number  of  skin  plates  is  less  in  flle  Dead- 
rise  Boat.  The  Deadrise  Boat  has  a  lower  center  of 
gravity  and  consequently  greater  stability  than  the 
roimd  bilge  type.  The  Deadrise  Type  also  offers 
greater  protection  and  comfort  for  the  occupants,  and 
is  easier  to  beach  than  the  round  bilge  type. 


(  '^'T 

ty|pe 

1 — *~  ) 

COHVtH 

-J 

■ 

f    -h  J 

DIMENSIOXS,  CAFACITJKS  AND  WEIGHTS  OF  LIFEBOATS. 


W.-lifht  of 

WoJirlit  of 

t'liliic- 

nt 

Rtmt  niid 

iSiMit  Fully 

T.<'iij;tli 

Th-pth 

( "npftfity 

10  (Ml.  ft.  mill. 

Outfit 

28 

9'  4" 

4' 

III" 

680 

60 

4,100  lbs. 

12,500  lbs. 

28 

8'  4" 

9" 

50 

3,500  lbs. 

10,500  lbs. 

26 

7'  9" 

4'i" 

430 

40 

2,900  lbs. 

8,500  lbs. 

26 

9'  0" 

540 

50 

3,100  lbs. 

10.100  lbs. 

24 

7'  9" 

37 

2,600  lbs. 

7,800  lbs. 

22 

6'  </' 

2' 

11" 

270 

25 

2,000  lbs. 

5,500  lbs. 

20 

6'  0" 

sy." 

210 

19 

1,500  lbs. 

4,200  lbs. 

t»lir  oil 

t'>|>  >'(  tU,: 

otiur.     This  l<o;it 

niny  alsn  he 

with  advantage  a> 

lnrj:i'  inrrxiiif;  «'Hi.!iri|\. 
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Life 


I 


Steward 
Mechanical 
Davits 


th 


ar 


cu 


of 


r 


FULCRUM-  FULL  VEm-ICAL  L 
CARRIED  AT  THIS  POINT 


TRACK    INCLINED  SO  AS 
KEEP  PATH  OF  LOAD  AL^ 
HORIZONTAL  


COMPENSATING  LINK 
MECHANICALLY  EQUIVAI 
TO  VERTICAL  LOAD 


is  possible  than  in  any  d 
the  end  of  the  booms, 
the  fulcrum  moves,  and 
sure  ease  of  operation. 

Davit — Size  4-S.  Ou 
Working  load  per  pair 
per  pair  17,170  lbs.,  t( 
Height  from  base  to  top 
is  suitable  for  lifeboats 
X  i  9"  X  3'  4".  weighing 

Davit — Size  2-S.  Ou 
Working  load  per  pair 
per  pair  26,850  lbs.,  to 
Height  from  base  to  top 
is  suitable  for  lifeboats  i 
30'  o"  X  9'  o"  X  4;  o",  w 

l^he  above  davits  will 
are  kept  on  hand  for  i 
have  davits  for  nested  I 
stowed  inboard  of  othe 
outreach,  special  height  a 
require  a  sketch  of  secti< 
in  order  to  specify  davits 

Our  Factory  at  Hudsc 
up-to-date  buildings  equi 
efficient  machiner>'  for  1 
ucts,  including  machine  s 
ing  plant,  etc.,  and  a  tes 
tested  to  double  its  work 


STEWARI 


Life  .'^a\jn^r  Device??  and  Equipment 


"^itrvi'dnl  Hoal  Roller  Carriage 


I  jff'llOilt 

Hollir 


A    Mr-A;irri   Lif'-i)o;if  Roller 
(  m.ililr    tlir  i.o.'it  to  roll 

«l'iv\  fi  llir  '  ill*-  or  liiji  <-vrn  it  thr 
liip  i.  li.trd,  ;irir|  -o  «'liiMHi:itf'> 
tlw*  |>o  iliilitv  oi  I  .i\}-i/.\t\ii.  'I  lii^ 
ijrvi<  r  ;il-./i  piotn  ts  the  l  o.if 
ffoiM  «l;ifri;i{M'  i;iirr(|  liy  \u-iii\'  tliiovvn  :ii'u\t\^t  tlic  ^idr 
of  ;i  lolliMC  ■hip.  VVIm'/i  I:iimi(  lu'd  viitliont  tln^  dcviM*. 
till*  lltrlMi;it  j.  iir(|Mrntlv  .iilijci  tnl  to  (i:iiii:i^f'  troiii 
•!(  tiipini'.  ;i|Mifr.t  the  -^r:iiii\  mid  rivrt-.  nt  tlir  ^lii)). 


S.  No  rc^i<t:incc  to  towinjj  strain. 

(},  No  ca-t  metal  taking  the  load. 

7.  No  -afcts  pins  required. 

S.  Premature  release  impossible. 


Slrwiinl  H«iiit 
ltrl«-iiNiii^  ( ri'iir 


'I'he  Steward  Hnat  Kele;i>in^ 
(  leai  has  hern  a))pioved  h\  the 
('niteil    States    Steamhoat  In 
^peitinn  Seivire. 

This  (  leai  is  stKHijj.  '•imple 
and  vieil  desi^Mied.  It  is  hiiilt 
til  le-.i.t  ahiise  and  ne}'leit,  anil  it  will  nut  rust.  The 
ulidle  (  ie.ii  ha-,  a  positive  (ontitd  and  can  lie  iinhnoked 
hv  hand,  it  neiessaiv,  while  the  tails  can  he  hooked  on 
hv  one  man. 

Sfieni'lh  tests  show  s«).<mx»  pmnids  ultimate  ti»r  each 
liook,  making',  a  total  (d  im),.'<n)  pounds  i»r  S()  tons  tor 
Imth  ends. 

The  use  ol  till"  Slewaid  Keleasin^  (  iear  j^uai anlec's : 

I.  Sunultaneous  Keleasr  untler  lull  h^id. 

J.  Sinmllaneous  Kelease  pailialh  wateihoine. 

\.  Simultaneous  Keleasc  undei  no  load. 

.|.  Pnhookini'  h\  hand  h\  one  man. 


Oar  Engaged  Gear  RclcMed 

Steward  Boat  Releasing  Gear 


sriiw  \Ki>  Dw  rr     fqupinient  corporation 

17  n  \  rn;in  n  vri;.  nkw  york  city 
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Life  Savinj 


MMOVAMjC  crank  PIACE»  ON 
MAIN  aHAFT  TOR  NHCOVKRtNG 
LIGHT  FALLS  GKARCD  DINCCT 


LEVER  FOR  LOWERING 


ROLLER  BEARING  BRAKE 
DRUM    ALL  OTHER  BEARINGS 
BABBITTED    


COUNTER  WEIGHT 
AUTOMATICALLY  STOPS 
LOWERING  WHEN  LEVER 


Steward 
Lifeboat  Falls 
I  Controller 


With  the  Stew 
Falls  Controller,  ( 
trols  the  lowering 
with  the  greatest  e 
can  be  lowered  on 
only.  If  the  op 
lowering,  the  counter-weight  automatic 
plies  the  brake  and  stops  the  boat  until  tl 
is  again  raised.  The  use  of  this  device 
tates  but  one-third  of  the  men  required 
recovery  of  the  boat  by  hand  falls. 

For  the  rapid  recovery  of  light  falls,  th 
handles  are  connected  direct  to  the  runnin 
The  construction  throughout  is  rust  and 
proof.  The  base  is  3'  6"  x  2'  9"  and  the 
is  3' 5". 

As  a  labor  and  life-saving  device,  it  is 
able.  Allows  the  use  of  w^ire  rope  avoid 
cost  of  frequent  renewals  of  Manila  rope. 


Steward  Line 
Throwing  Guns 


Steward  Line 
ing  Guns  and  out 
manufactured    i  n 
plant  and  are  teste 
in  the  presence  < 
passed  by,  the 
States  Steamboat  Inspection  Service  In: 
The  recoil  in  the  Steward  Gun  acts 
carriage  at  a  point  considerably  lower  t 
nar>-  guns.   This  eliminates  the  tendency  t 
By  actual  demonstration  our  Gun,  whe 
out  lashing  and  backed  against  the  deck  h( 
coaming,  remains  on  the  deck.   On  the  ot 
conventional    type    of    gim,    when  fii 


STEWARD  DAVIT 
17  batt: 


LunrJin  lAMnml^ — ^  elin  Da\-its — ^Balsa 


KVlin  if'4%ii*  ari'J  f.ijri'Jiri  l.if^hoat-  on  hoanl 

W#rllfj  \VVl;n    Q  i;i^ir:in?    lJ;r.ir.  ^r#? 

j        i^iJaHrarit  rio-A  in        in        parti  of  fh^^ 

I  l^^a/liriK    -hip    o  'iV  n  'r  r  •»  and 

biii'MT-*  frsfify  to  thr  'ompletc 
i.;iti'.hi' tion  »li«'v  /ia-.#r  j.MVn. 


j  S|M'<'ifiriiliiiiit« 


'I  }ir  fr;iriif  anrl  flavit  arms 
iiri'  in;idr  ot  flu*  hfrst  cast  >tc<:]. 
I  }ir  aifii;itinK  screw  is  miiile  or 
'I  ohin  l»ron/r.  Affrr  as-.c-fn- 
l)linj^,  all  rlavifs  arc  (arctiill> 
insprcterl  and  tr^te-d  l)y  a  repn- 
vntativi-  from  Afii*-fi<ari  Hiiri-aii  ot  Sliippin;:  or  Llowl'* 
Kr(;istf'r  ot  Shippin;.'  Iiy  svvin^in^  a  load,  ('({iial  to 
doiildr  tlir  Miaxiiiiniri  wrvicc  load,  on  racli  arm  from 
fully  inhoaid  to  hillv  oiitlioard  position. 

I  Tlie  weight  of  the  hfjat,  the 

rcjiiipmrnt,  and  the  prrNf>nN  al- 
(ioiil|iiilaf ioiiN        lowrd  musf  he  added  together 
and  the  total  he  within  the  test 

  loa<l  ol  a  single  davit.  VVelin 

(^iiailiaiit  Davits  when  com- 
puted in  tlii-.  wav  will  meet  the  a))proval  ot  the  U.  S. 
Steand)oat  Inspr(ti<»n  Seivice,  the  American  Hiirean 
(d  Shippiii}^  and  liritish  l.loNd's  Register  of  Shipping. 

The  oiitieach  nl  a  davit  is  measured  with  the  arm 
in  the  out  hoard  positimi.  With  the  vessel  u)U'i^ht  it 
is  the  distance  hetween  the  lenter  line  of  the  i)oat  and 
the  iiuthiiard  Inoi  nt  the  davit  frame.  C*are  should  he 
taken  that  the  outreach  is  ^reat  enough  to  allow  ot 
ile.iiini'  the  ship's  side  and  all  ohst ructions  i)v  not 
!es»  than  <i"  when  the  ship  is  in  the  uprijiht  position. 


o 
I ) 
h 
n 
n 

K 

Till-  nil. 


'r.-  I  l^>:i<l 
I  Sill  ■.!■<  II. 
riMiinU. 

I.  HHI 

s.  iiKi 
S...IN) 
I  i.lMH) 

■.';.»M»<i 


A|i|ir<>Mlllllti- 

Wi'iulit  |.i-r  Sci. 

I'llMlliN. 

LVn.'ii) 
'J.ri.'iii 

.'•.IN  III 

■•.".■•«> 

1. '■.<)(  XI 

w  tii-n  iiM|iilriMl. 


Wi*  alsu  m.uuM.utuie  A.  W.  C  Lite  Rafts  made  of 
WaUa  ,\iu\  appioved  h\  the  1'.  S.  Steamin»at  Inspoc- 
•lion  Seivice. 


LifeboaU 


.r.  r.fits  o:  r.ro  -r.c^r  a  firt?!^  raJr  :r 
T-s'.r  rron:  Central  R-Ir?  ini  5^-^- 
Board  0:  S  ip^r-.  :?:n2  In?pcjtorT, 

Wh'rn  tw  o  L  :nd:n  boa**  zr*  r.^i^^i  "rar^  :t: 
;  roximareiy  the  ^i-zr.^  heiz"  t  2s  co?  ^rirsu 
Firthcrmorc.  there  is  a  zrca:tr  capacftj  5c  re 
'ifck  -pace  ::til:zed  than  -.virh  anj   :thtfr  rn>; 

DIMENSIONS  AND  CAPACITIES 


XntHXr  T 


2'  :r  4'-' 


1-  4- 

2-  0- 


3f» 


lb 


Balaa 
Insulation 


Balsa  Provision  Box  on  Board  S.  S.  **NBvik* 

} " \     Balsa  is  eminently  suinl***^ 
ships'  insulation,  owio;  » 
ceptional    insulation  cfcia?: 
structural  strength,  sin^ft*?^ 
installation,  lasting  qiisfi«5>^ 
saving  in  weight.   The  fat* 
stallation  with  this  material  was  made  in  1910  ^ 
during;  ten  years  of  continued  satisfactoiy  jerrix.  bb 
repairs  h<ive  been  necessar>'.   Balsa  is  bcif^ietilU* 
the  cold  snirage  rooms  of  the  first  fburteoi 
liners  of  the  U.  S.  Shipping  Board. 


AMKKK.AIN  BALSA  COMPANY,  INC. 
r>o  KAs  r  viim\  st..  new  york,  n.  y. 
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Marine 


Marine 
Hardware 


We  manu 
in  our  own 
Boat  Hardw: 
eluding  Row 
Cleats,  Fold 
A  large  stocl 
assurin] 
of  all  ( 
catalog 


Sharp  Point  Boat  Hook 


Clinch  Rings 


Sod 

Wc  make 
I  Clinch  Ring! 
I  Countersunk 
I  colored  or  h< 
,J  sizes  are  kep 
will  be  furni 


Malleable  Iron  Clinch  ] 


Straight  Hole 


Hot 
Galvanizing 


Com« 

We  mak^ 
Job  Galvanis 
tings.  Years 
the  best  of  fa< 
offer  prompt, 
ice. 

We  speciali 
f  ized  Cut  an( 
carry  in  stocl 
the  boat  bt 
special  catalo 
samples. 


MALLl 


"American"  Rope  and  Oakum 


Foreword 


American  Manufa  c  t  u  r  i  n  g 
Company  is  the  largest  manufac- 
turer in  the  world  of  Manila 
Well  Cordage, 
Rope,  Commcr- 
and  "American" 


Rope,  Oil 
Transmission 
cial  Twines 
No.  1  Ships'  Oakum. 

The  Company's  principal  mill  is  ideally  located  in 
Brooklyn,  N.  Y.  City,  along  the  waterfront,  and  in  close 
proximity  to  all  important  rail  and  water  carriers. 
This  splendid  location  greatly  facilitates  the  shipment 
of  merchandise.  The  daily  production  of  the  Brook- 
lyn mill  alone  amounts  to  ahout  400,000  pounds. 

The  Western  Branch  of  this  Company  is  the  St. 
Louis  Cordage  Mills,  St.  Louis,  Mo. ;  and  other  mills 
are  located  in  Phihidclphia,  Pa.,  Charleston,  S.  C,  and 
Victory  Mills,  N.  Y. 

Sales  offices  are  maintained  at:  Boston,  Mass., 
Chicago,  111.;  Pittsburgh,  Pa.;  New  Orleans,  La.;  Gal- 
veston, Texas;  St.  Louis,  Mo.,  and  Philadelphia,  Pa. 


"American'' 
Manila  Rope 


"American"  Brand  Manila 
Rope  is  made  from  high  gradci 
carefully  selected  Manila  Hemp 
Fibre  of  the  best  quality  by  mn 

 J  long  skilled  in  the  art  of  rope 

making. 

The  yarns  are  evenly  and  carefully  spun  on  slow 
s(>eed  machiner>'  and  particular  attention  is  given  to  tbe 
forming  and  laying  process  so  that  in  the  finished  rope 
there  is  equal  tension  on  each  and  every  strand. 

The  result  is  that  "American"  Brand  Manila  Rope 
is  superior  in  strength  and  durability  and  consequently 
has  won  an  enviable  reputation  among  the  big  and 
careful  buyers  of  Manila  rope.  The  parting  of  a  rope 
may  produce  disastrous  results  and  it  is  for  that  reasoo 
that  we  recommend  a  standard  rope  like  "Amcricai'* 
when  quality — and  quahty  in  Manila  rope  is  strength— 
i:;  desired. 


Manufacturing 
Facilities 


The  various  mills  of  this 
Company  are  all  equipped  with 
machinery  of  the  most  modern 
design ;  the  workers  are  care- 

f  \  fully    trained    in    the  various 

branches  of  the  business  in 
which  they  specialize  and  the  utmost  precaution  is 
taken  to  select  only  the  best  grades  of  fibre  for  use  in 
the  mjinufacture  of  "American'*  Cordage.  The  result 
is  that  "American"  Products  are  well,  and  favorably, 
known  the  world  over  because  of  their  superior  quality. 

Manila  Fibre  is  grown  solely 
1  in  the  Philippine  Archipeligo, 
i  and  is  obtained  from  the  Abaca 
f  or  Lanut,  a  species  of  the  wild 
\   ^  Banana  plant.  The  best  tex- 
tures are  obtained  from  the 
usual  growth  of  this  plant,  which  is  about  14  months. 
The  fibre  is  first  extracted  entirely  by  hand.  It  is  then 
separated  and  allowed  to  dry,  after  whicli  it  is  assorted 
into  different  jijrades  and  packed  for  export. 

Quality  in  rope  depends  on  the  jrrade  of  fibre  used 
and  on  the  care  given  to  the  process  of  manufacture. 
As  there  arc  grades  of  Manila  Fibre  used,  it  is  neces- 
sary to  specify  a  standard  brand  of  pure  quality  like 
"American."  This  name  stands  for  unsurpassed  serv- 
ice and  dependability. 


Manila 
Hemp 


•AMERICAN"  BRAND  MANILA  ROPE. 

Approximate  Weight  and  Tensile  Strength 
3  strand— Coils  200  Fms.— 1200  Feet 


Approximate 

1200  Foot  Con 

ApprasiMMe 

Clrr. 

DiamctM* 

Feet 

Approximate 

Strain  Bm 

Ins. 

Inchm 

P«r  Pound 
Feet 

Weisht 

L.tM. 

by  New  Mnii 

Rope-Lte. 

nO' 

26t 

630 

1 

31' 

36t 

1000 

24' 

act 

1600 

18' 

0* 

60t 

2100 

12' 

7' 

00 

2400 

1*4 

9' 

7' 

125 

3900 

2 

7' 

6* 

160 

4000 

2^4 

,^ 

6' 

200 

4700 

2H- 

."»' 

1* 

234 

2 '4 

4' 

3' 

6* 
8* 

270 
325 

6500 
7500 

1  '» 

3' 

2* 

375 

8000 

2' 

9' 

432 

10B60 

3 '4 

2' 

4' 

505 

12S00 

t 

2' 

!♦ 

575 

14000 

1' 

ID- 

•50 

15400 

r 

S' 

720 

17000 

{• 

1' 

«• 

810 

18400 

;> 

1' 

4* 

000 

30000 

1' 

!• 

1080 

25000 

A 

11' 

1206 

30000 

8* 

1515 

33O0O 

1765 

37000 

7'2 

'm 

7' 

2015 

43000 

S 

2304 

50000 

SI., 

r- 

5* 

3580 

•56000 

0 

2010 

•» ' .. 

4* 

3250 

68000 

r4 

3600 

75000 

1 0 '  a 

3H' 

3075 

83000 

*A)m)yo  no.OOO  lb*,  the  BtrcnKths  detiffaated  In  tablt  u«  calealitrf 

as  iirtiiul  t«>st8  have  not  been  mndo.  4  atrnnd  weiffba  aboaf  H  W 
than  :{  strniid.    tStock  coila  made  to  wel^t. 


AMERICAN  MANUFACTURING  COMPA]\Y 

imOOKLYN.  NEW  YORK  CITY 
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"Amei 


J  This  rope  is 


"Americai 


ble  and  of 


largely  used  in  marine  work  and  in 
quantity  of  "American"  Bolt  Rope 
boats  in  New  York  Harbor,  as,  vi 
of  slips  the  rope  must  be  extra  stroi 
die.  It  is  not  possible  to  make  any 
Rope  is  usually  specified,  soft  laid 
make  it  hard  laid  if  required. 

All  sizes,  3  and  4  strand  in  coils  : 


^'American**  Towing  1 
240  Fathom  Coil  of  11  Inches  in 


un  tar  red.  Generally  supplied  tarred  ' 
of  sea  water.    Sizes  most  used  are  ^ 

Canal  Lines:    Used  as  Canal 
principally  used  are,  5^"  and  c 
strand.    If  4  strand,  without  core. 

Block  and  Fall  Rope:  For  hoistii 
on  derricks,  pile  drivers  and  drop  ha 
graphite  hard  laid — 4  strand  with 

Launching  Lines:  8"  to  15" 
strand.  "American"  Manila  Rope 
Bolt  Rope. 

Wrecking  Lines:  Strength  and 
all  important  features  of  a  wrecking 
Wrecking  Lines  are  made  to  give 
service.  They  have  a  world  wide  rt 
it>'.  Made  any  length  in  any  size 
ference. 

Wheel  Rope :  A  six-strand  bolt  n 
gears.   Made  with  graphited  center 

Sail  Rope:  Extra  soft  laid  bolt 
making. 

Steamship  Lines:    Hawsers  and  A 


"American'* 
Marine  Rope 


Buoy  Line 
buoys. 


Cable-Fish 
anchoring  v 


,^  banks.    A  s« 
strand,  manil 


AMERICAN 

E 


Manila  Rope 


"Walk-Laid"  is  our  method 
Walk-Laid      '      making  rope.   It  is  the  oldest 
P  i  method,  and  it  is  generally  ad- 
I  mitted  to  be  the  best  means  of 
 ^,„„„.,.  ,,               1  producing  a  rope  which  is  per- 
fect so  far  as  possible.    ** Walk- 
Laid  Rope"  can  be  made  in  any  size  and  of  any  con- 
struction, either  three,  four  or  six  strand,  or  nine 
strand  (Hawser  Laid). 

Our  "Walks"  are  the  longest  in  the  world,  ac- 
commodating 1500  foot  lengths  of  rope  in  any  si/e. 

The  strands  are  hauled  out  each  the  same  length, 
starting  from  the  same  point  and  traveling  to  the  same 
point  each  trip.  This  makes  it  possible  to  make  a 
"Walk-Laid  Rope"  of  which  each  strand  will  be  the 
same  length.  The  tension  or  load  put  on  the  rope 
when  in  service  will  be  taken  equally  by  its  strands. 

This  is  the  principle  point  of  superiority  of  a  "Walk- 
Laid  Rope"  over  a  "Machine  Laid  Rope." 


than  50  per  cent  of  Government  Grade  I  shall  be  uHi, 

the  balance  to  be  higher. 


Ratline 


Wall  Ratline  is  made  of 
Tarred  American  Hemp  and  is 
furnished  in  the  types  and  sizes 
listed  in  the  table  below. 


6  thread,  i"ch 
9  thread,  i  inch 
12  thread,  i  inch 
15  thread,  i  yi  inch 
18  thread,  i  ^  inch 
21  thread,  i  J/2  inch 
24  thread,  i  %  inch 


WfiKht 

length 

Weight 

Krvak- 

per 

of 

Of 

Ing- 

Fathom 

tV)ll 

Strain 

0.18 

200 

36 

650 

.25 

200 

50 

1,120 

200 

70 

1,500 

45 

200 

90 

1,800 

•53 

200 

106 

2,100 

.6c) 

200 

120 

2,400 

.70 

200 

140 

2,650 

Marline,  tarred — 2  ply — put  up  in  coils  of  5  or  10 
pounds. 

Houseline,  tarred — 3  ply — put  up  in  coils  of  5  or  10 
pounds. 

Spunyarn — 2  ply  or  3  ply — put  up  in  coils  of  5  or  10 
pounds. 


Covenment 
Specifications 
Manila  Rope 


In  use  by  the  Navy  Depart- 
;  ment — Bureau  of  Construction 
J  and  Repair — Reference  C.  &  R. 
I  No.  Z21R4  (S) — Panama  Ca- 
I  nal  and  U.  S.  Engineers. 

Directions  governing  require- 
ments for  ALinila  Rope  in  accordance  with  agreement 
made  with  the  Committee  of  Cordage  Manufacturers 
regarding  commercial  practice.  Requirements: 

I.  Material — No  other  fiber  than  Manila  or  Abaca 
fiber  shall  be  used  and  no  grade  of  Manila  lower  than 
Government  Grade  I  shall  be  used  in  any  size  of  rope. 

(a)  For  rope  from  to  lys"  circumference,  in- 
clusive, not  more  than  25  per  cent  of  Government 
Grade  F  shall  be  used,  the  balance  to  be  higher  grades. 

(b)  For  rope  from  1%"  to  i^"  circumference,  in- 
clusive, not  more  than  40  per  cent  of  Government 
Grade  F  shall  be  used,  the  balance  to  be  higher. 

(c)  For  rope  2"  circumference  and  larger,  not  more 


Approxlmato 
ill  inchn 

Clrcum- 

Approximate 
croM  «vicbt 
of  a  1.20n. 
foot  coli 

Maxi- 
mum nat 
velght  pm- 
foot  rope 

In  inches 

'A 

24 

0.0196 

700 

5/16 

I 

35 

.0286 

1.200 

H 

lA 

50 

.0408 

1450 

7/16 

lA 

66 

.0539 

1.750 

15/32 

iH 

78 

.0637 

2.I(X1 

'A 

lA 

90 

.0735 

2450 

9/16 

lA 

126 

.1029 

3.150 

H 

2 

160 

.1307 

4,1X0 

■h 
13/16 

2A 

198 

.1617 

2A 

234 

.191  I 

n 

2H 

270 

.2205 

7,000 

3 

324 

.2645 

8,200 

1 1/16 

3A 

378 

-3087 

9.500 1 

3A 

432 

35^8 

ILOOOi 

_  <»  ✓ 

zVa 

504 

.4115 

12.500' 

1  5/16 

4 

576 

-4703 

14,200 

I  H 

648 

.5290 

16,000 1 

I  A 
I  9/16 

4/2 

720 

.5879 

17,5001 

4M 

810 

.6615 

19.5001 

I  H 

5 

900 

.7348 

21.500' 

I  H 

5K2 

1,080 

.8818 

25,500 

2 

6 

1.296 

1.059 

30000 

2  1/16 
2  'A 

6J4 

1,500 

1.225 

34.000 

7 

1,764 

1.441 

38,500 

2  A 

7K2 

2,016 

1.646 

43.500 

2  H 

8 

2,304 

1.88 1 

49.000 

2  H 

sy2 

2,580 

2.107 

55JOOO 

3 

9 

2,916 

2.381 

bijooo 

3  'A 

3,240 

2.645 

67M 

3  J4 

10 

3,600 

2.940 

73.000 

Note — 4-strand  medium  laid  rope  when  ordered  oif 
run  up  to  7  per  cent  heavier  than  3^trand  rope  of 
same  size,  and  must  show  95  per  cent  of  the  stRn{[tii 
required  for  3-strand  rope  of  the  same  size.  OAer  t^ 
quirements  are  the  same  as  for  3-strand  rope. 

The  relative  prices  of  "Wall* 
Manila  Rope  are  gjtm  in  tk 
table  below.  The  prices  shoin 
in  the  table  represent  die  cost 
per  pound  of  each  size  of  lope 
above  the  cost  of  2}i  inch  a^ 


Relative  Prices 

of  "Wair 
Manila  Rope 


cumference  Manila  rope 


RELATIVE  COST  OF  -'WALL'*  MANILA  ROPE 
IN  CENTS  PER  POUND 

2M"  cir.— ^"  diam  Bisis 

2''      "  —H"     "   ><c.  over  - 

iH"  "  —9/16""    ic.  "  " 

I'A"  "  — ^"   "    ic.  "  " 

I'A"  "  —7/16""    IC  " 

iVs"  "  —H"   "   I 'Ac."  " 

"  —5/16""    2C.     "  " 

"  —'A"       "   2C.     "  " 

9/16""  —3/16""   2J4C.  "  " 

Rope,  4  strand   ic.    "  " 


WALL  ROPE  WORKS,  INC.,  48  SOUTH  ST.,  NEW  YORK,  N.  Y. 

PHILADELPHIA      BALTIMORE      NORFOLK      NEW  ORLEANS  GALYESTOH 
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I .  Ger 
;  General  £ 
I  spec t ion  o) 
I  the  Navy 
I  feet  at  dat 
shall  fornn 
fications. 

2.  Material:  Oakum  shall  t 
Russian  or  American  hemp  (Car 
tow,  or  from  any  No.  i  grade  S 
Benaries,  or  North  Bengal  Sum 
bination  of  these  fibres ;  and  shall 


and  finished,  free  from  excessive 
extraneous  matter. 

3.  Spinning:  Oakum  shall 
into  slivers  or  threads  in  the  forn 
exceeding  5  pounds  each ;  it  shal 
in  texture,  strong  and  sufficiently 
in  all  respects  for  calking  seams  0 
or  threads  shall  contain  not  Ics; 
pound  and  not  more  than  75  fee 
otherwise  required. 

4.  Impregnation:  The  fiber 
impregnated  with  pine  tar  to  an 
30  per  cent  of  the  total  weight  o 

5.  Packing:  Oakum  shall  be 
ages  containing  about  50  pounds 
compressed  no  more  than  neces 
curely  bound  with  laths  and  stn 

6.  Deliveries:    Deliveries  shji 
name  of  the  material,  the  name 
name  of  the  manufacturer,  and  t 
tion  number  under  which  deliver 

7.  Basis  of  Payment:  Payrr 
a  basis  of  gross  weight,  and  the  j 
shall  be  the  weight  required  by  r 

8.  Note  to  Bidders:  (a) 
tiva)  recovered  from  old  rope  si 
same  as  new  hemp  of  the  same  na 

(b)  Bidders  shall  submit  witl 
sample  of  the  material  which  tl 


I  Navy 
i  Department 
I  Specifications 


WALL  ROPE  WOF 

PHILADELPHIA  BAL 


American  Wire  Rope 


Wire  Kopi;  for 


The  American  Steel  &  Wire 
Company  manufactures  a  wire 
rojH;  adapted   for   e\'er\'  pra- 
tiral  pur[K>se  of  ship  or  ship- 
i  i  >.'inl  u-e.  with  a  full  line  of 

wire  rop«r  fitting.  Sales  office> 
and  warcliouses  arc  maintained  in  practically  all  Iary:t 
cities  throui^hfjut  rlie  I  'nitcd  States,  as  listed  below. 


American  wire  rope  is  made 
in  five  jirades  or  strengths, 
p  Iron  Rope  ha^  the  ph\sical 

Wire  Kope  ch^iracterisrics  of  >f>frness,  duc- 
tility and  a  comparatively  low 
tensile  stren}4th  of  approximately 
85,ocx)  pounds  per  s(]uare  inch  in  the  drawn  wire-i 
cnterinji:  into  the  construction  of  rope>.  Iron  rope  is 
but  seldom  used,  except  in  the  smaller  sizes,  because 
of  the  stronj^er  and  tougher  qualities  of  steel  rope. 
Practically  all  types  of  iron  wire  rope  can  he  supplied, 
however,  where  desired. 


Crucible  Cast 
Steel  Rope 


This  grade  of  steel  derives  its 
name  from  the  early  method  of 
making  carbon  steel  in  small 
crucibles,  capable  of  being 
operated  by  hand.  The  same 
grade  of  steel  for  rope  is  now 
made  by  the  open  hearth  furnace,  giving  a  product  of 
a  more  uniform  chemical  composition. 

The  area  is  only  about  one-half  as  much  as  iron  for 
the  same  strength,  but  it  is  harder  and  better  resists 
external  wear.  When  drawn  into  wire  and  properly 
treated  crucible  cast  (or  open  hearth)  steel  has  a  tensile 
strength  of  i  so.cxx)  to  2m,fX)0  pounds  per  square  inch 
of  s<*ctional  area. 

This  grade  of  rope  is  applicable  for  rigging,  derricks, 
hoists,  dredges,  cable  ways,  guy  wires,  etc. 


As  the  name  indicates,  this  is 
a  stronger  grade  of  crucible 
open  hearth  steel,  of  somewhat 
tougher  chemical  composition 
and  of  tensile  strength  running 
from  iSo.cxx)  to  220,oiX)  pounds 
per  square  inch  of  sectional  area.  It  is  somewhat 
lighter  for  the  same  strength  than  crucible  steel  rope. 


Kxtra  Stnm;; 
Crucible  Cast 
Steel  Rope 


Plow  Steel 
Rope 


In  general,  its  uses  arc  the  same  a*  those  of  CTuift 
*teel  rope,  except  that  it  may  be  eniplo>  ed  for  hearc: 
loading. 

I  I     The  name  of  plow  ml.  s 

I  applied  to  wire  rope,  ^^can^  s 
\  high  grade,  open  hearth  >»cl  of 
\  tensile  strenjrth    in   a  wire  oi 
= .  - .  }  200.000  to  2bo.ooo  pound?  pc: 

square  inch   of   sectional  izts. 
It  combines  lightness  with  great  strength,  but  i?^ 
what  stifTer  than  the  crudblc  steel. 

Plow  steel  IS  a  most  economical  rope  to  use  wiser 
the  weight  of  rope  has  to  be  considered.  It  i*  use: 
extensively  for  the  running  ropes  of  cargo  handlin; 
gear,  also  for  heavy  hoisting,  derricks,  dredges  ani 
in  general,  for  heavv  ser\'ice. 


Monitor  Plow 
Steel  Rope 


This  grade  is  made  of  a  can- 
fully  selected  open  hearth  steri 
wire  for  a  tensile  strength  frorc 
220,000  to  280,000  pounds  per 

I  i  square  inch   of  sectional  am 

This  is  the  highest  strength  rope 
made.  It  is  stiffer  in  the  same  diameter  than  the  plov 
and  crucible  steel  grades,  but  strength  for  strengdi.  it 
is  equally  flexible.  It  is  used  for  the  most  srrcrr 
service,  where  great  strength,  lightness  and  abrisirt 
resisting  qualities  are  required. 


This  rope  is  composed  of  6 
strands  of  7  wires  each,  laid 
around  a  hemp  core  and  can  k 
supplied  in  all  five  quahdo. 
Its  coarse  wires  resist  abrasiofl 
and  corrosion  to  the  gicatrs: 
possible  extent.  In  general,  it  can  be  used  w-hfrr 
abrasion  is  severe  and  the  flexibility  required  is  t 


Transmission, 
Haulage  or 
Standing  Rope 


Transmistfion  Haulage  or  Standing  Rope 

minimum,  on  such  installations  as  ore  and  coal  dock 
haulage  roads  operating  small  grip  cars,  gnvitr 
hoists,  etc. 


('( )K R  KS !•( )N  1 )  1  N( ;   ( :i  RCU M  F KR  KN(  K 

FOR  r.TVEN  DIAMETERS  WIRE  ROPE 

Dia. :  . 
Circ. :  t 

m  7?  ji  7 

H  2ft  2%  2j«  2t'*  2  m  H3  lu  in  ih  v/, 

/5         1]l  6-i.l  UV,  6]r4    6    5  »»  SVi  5'4     5  4}i 

lt'«        P4  1ft  1%  1ft  I   H    \l    H  H  ft 

1» 

til 

SALES  OFFICES 


CinCAdO  

NEW  YORK  

CLEVELAND  

WORCESTER  

BOSTON   

PHI LA DELPHI A. 
PITTSnHRtlU  .  .  . . 
ni'FFALO  

DETRorr  


Tiuilu-  C(MM  Dipt. 

Sail  Fi.nu-isi-o,  Los  AM>;rU' 


 JOH  S...  La  Salle  Strct-t 

 M)   Church  Street 

.Western   Reserve  RniMinK 

 94  Cirove  Street 

 120  Franklin  Street 

 Widener  HiiildinK 

 Friok  IJuildinR 

 iS7  Washiiiiiton  Street 

 Fiiot  tif  First  Street 


C  INCINNATI  Union  Tnut  Baildaiff 

BALTIMORE  32   So.   Charles  Strtet 

WILKES-BARRE,  PA  Miners  Bank  BniMitf 

ST.  LOUIS  3d  National  Bank  BaiMuv 

ST.  PAUL-MINNEAPOLIS  Pionerr  Bld»..  sTftS 

OKLAHOMA  CITY  State  National  Banik  Bnildiiff 

BIRMINGHAM,  ALA  Brown-Marx  Bmldiaff 

 1st  National  Bank  BoiMii* 

 Walker  Bank  Binldiv 


DENVER 
SALT  LAKE  CITY. 


I  NITKI)  STATES  STEEL  PRODUCTS  COMPANY 


Seattle.  I'ortland 


Export  Departmeat 
30  Church  Street,  New  York 


BALTIMORE 

BUFFALO 

CEDAR  RAPIDS 

CHICA(;0 

CLEVELAND 

DENVER 


DES  MOINES 

DETR(^1T 

FARCO 

KANSAS  CI  rV 
LINCOLN 
LOS  ANGELES 


LOCATION  OF  WAREHOUSES 
LOUISVILLE 
MEM  PHIS 
NEW  HAVEN 
NEW  ORLEANS 
NEW  YORK 
PHILADELPHIA 


PITTSBURGH 
PORTLAND 
RICHMOND,  IND. 
SALT  LAKE  CITY 
SAN  FRANCISCO 
SAVANNAH 


SEATTLE 
ST.  LOUTS 
ST.  PAUL 
TRENTON 
WORCESTEK 


AMERICAN  STEEL  &  WIRE  COMPANY 

Acltlre^'i  nearest  oflire.    For  lisl  of  offices  see  above. 
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f "  1  Tl 

I  Standard  I  stran 
I    Hoisting  Rope  \^ 

I  ...MH.m...H.H.mmHH«.M«j      tO  ^2 

drun 

rope  is  particularly  adapted 
eral,  aboard  ship  and  in  the 


Standard  Hoist 


a  a 

Moni 
Plow 

hit 

STANDARD  HO 


SPECIAL  KLEXIBLE  HOISTISG 


11.95 

278 

9.S5 

225 

i 

1S4 

6JQ 

U7 

5.SS 

125 

4,iS 

m 

4A5 

95 

1 

3.55 

84 

J 

71 

Z-4S 

58 

2 

46 

l.SS 

J7 

1.20 

2$ 

.S9 

16 

P. 

,50 

12.5 

9.7S 

.JO  i 

?M 

m 

14.30 

325 

11.95 

278 

9.85 

225 

t.00 

AMER 


Galvanized  Wire  Rope 


Thorou|£hly 
Protective 
Galvanizinii 


Ship".-  RipL*i\n<L  or 


i  lu'inp  core.  It 
2UVC  tor  smokr-^tJii  k« 


Yarlil  Ri^^in;:  or 
(fUV  Kop<* 


j    ,1  The  American  Steel  and  Wire 

Compam  employs  a  special  gal- 
vanizin^l  process  which  insures 
adhesion  of  the  zinc  to  the 
t  metal.  The  galvanizinj^  docs 
not  crack,  chip  or  flake.  It 
thoroii;:hl>  protect*  the  rope  from  corro>ion. 

i  chip's  Ri'^'/irifr  h  a  galvanized 

iron  rope,  made  of  6  strands. 
7  wires  til  the  strand,  with 
I  hemp  c«jre.  The  lar^rer  sizes 
:trfr  sometimes  made  of  6  strands, 
12  wires  to  the  strand,  with 
idaptcf!  for  use  as  ship's  rigging, 
derrick^,  etc. 

\  aiht  Rij:L'ing  is  the  name 
applied  to  galvanized  crucihle 
ci^r  ^reel  wire  rope,  made  of 
fi  ^tr:iiids,  7  wires  to  the  strand, 
.„  or  of  6  strands,  19  wires  to  the 
-rrand,  with  i  hemp  core.  For 
standing  rigging  and  gu\>  the  type  with  7  wires  to  the 
strand  is  generall\  used.  Also  made  in  galvanized  plow 
steel.  The  type  with  lu  wires  to  the  strand  is  used  for 
running  rigging,  topping  lift>,  boat  slings,  wheel  ropes. 
nuK)nng  and  warping  lino,  straight-hauls  and  backstays 
on  yachts,  etc. 

These  are  made  of  6  strands, 
12  or  24  wires  to  the  strand, 
with  7  hemp  cores,  in  crucible 
cast  steel,  extra  galvanized. 
The  hemp  core  in  each  strand 
iives  an  added  flexibility,  and 
consequent  efise  of  handling,  particularly  valuable  in 
mwring  lines.  Deep  Sea  Towing  Hawsers  are  built 
with  6  strands.  ,^7  wires  to  the  strand,  of  extra  galvan- 
ized steel,  I  hemp  core:  particularly  adapted  for  use 
\»ith  automatic  t<»wing  machines. 

1      This    is    constructed    of  6 
j  strands,  12  wires  to  the  strand, 
:  with  7  hemp  cores,  in  iron,  cru- 
cible cast  steel  and  plow  steel, 
:'\tra    galvanized.    Used  for 
running     rigging    where  the 
retjuired  and  for  ridge  ropes,  boat 
ladders.  i)()om  pendants,  etc. 


liawHerr*  and 
Mooring 
Line8 


Running 
Rope 


greatest  flex i bill t\  is 
ladders  and  Jacob's 


GALVANIZKI)  Kl  NMNt;  R(n*K-6  STRAXD.S— 12  WIRES 
TO  THK  STRAM>    7  H  KM  I»  t  ORKS 


Approximate 
StrtiiK'th 
in   I'miis  of 
jnoo  Pounds 


Cist  Stc-cl     Plow  Stocl 


1  :v 


51.5 

47 

4.?.J5 

1.47 

.n. 

1.3.^ 

_'X.5 

1  IX 

In  r 

J..'.  5 

25. 

1.05  ! 

v».s 

2]M} 

.80 

(>:> 

1-.5 

6H 

h 

1.?..=? 

15.' 

.5V 

VI 

11.5 

i:.5 

.4J  1 

S. 

8.S 

1 

J.H 

6.5 

6.9 

26 

5. 

5.5 

.20 

].7 

4.4 

.14 

111 

S,' 

1 

2..^ 

DATA  OX  GALVANIZED  WIRE  ROPE 


0  c 


~  t 


1 « 

{  ;  ' 

JO 

Iv; 

1 5 

35 

10 

1  -  ■• 

30 

9; 

1  jC 

*  T^P 

J  .  —  4 

28 

26 

8- 

*  .4 

_ .  4  r 

23 

J? 

1 :  * 

_'.  Jl 

1  -■ , 

1 8 

6' 

]^'* 

1.77 

16.1 

6 

1.58 

14  1 

I.JO 

11.1 

1.03 

V.4 

■A 

.89 

7.8 

4< 

-8 

.62 

4: 

Iron   Ship'^  Rig 

1« 

.50 

4.46 

3. 

K>")f  or  <juy 

■_a 

3.3v 

Rope  6  Strands 

:V 

.30 

2.35 

7  r.T  IJ  Wires  tr. 

1.05 

StrATi'i 

.  1  5 
.  iJf 

1.42 

u 

1.20 
.9v 

li. 
1:. 

79 

1% 

^.1 

1=1 

1  "4 

J.45 

42 

13 

2.21 

3« 

1> 

2 

34 

11 

1.77 

31 

10 

1 

1.58 

28 

'  j 

1.20 

22 

1.03 

19 

8 

^4 

.80 

16.8 

.bJ 

11.7 

6 

Crucible  Cast 

.50 

9 

5?i 

Steel  Yacht 

.39 

7 

Rigging  6 
Strands  7  or 

.34 

6 

44 

.30 

5 

4k 

It'  Wires  to 

->2 

4.2 

Strand 

!l5 

3.2 

Sietl  Hawsers 

6  Strands — 12 
Wires  to  Strand 

7  Hemp  Cores 


Steel  Hawsers 
an<i  Mooring 
Lines  6  Stramis 
24  Wires  to 

Stninil— 7 
Htmp  Cores 


Dct  p  Sea 
Steel  Towing 
Hawsers 
6  Strands 
.U    Wires  to 

Strand 
1  Hemp  Core 


ija 

11! 

Mi 
IH 

iJn 
I'l 
lA 


4.4.1 
4.20 
3.89 
3.42 
3.23 
2.94 
2.76 
2  36 
_M6 

1.63 
1.47 
1.33 


HI 

ill 

m 
v/2 
it'« 

Mi 

i_ 

^1^ 


5. SI 
5.51 
5.09 
4.48 
4.24 
3.86 
3.63 
3.10 
2.92 
2.62 
2.15 
1.93 
1.75 
1.54 
1.38 
1.05 
.90 
.78 
.54 
.34 
.21 


Hi 

lU 

lA 

lA 
1 

H 
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83 

77 

71 

66 

61 

1J.5 

57 

13 

53 

12  • 

45 

i: 

4] 

11  : 

38 

11 

3] 

10 

28 

Q  ?! 

26 

113 

106 

98 

88 

82 

76 

74 

63 

li.5 

55 

IJ.O 

50 

120 

42 

120 

38 

n.o 

34 

in.:5 

27 

25 

20 

17 

14 

in.5 

6.6 

4 

StrcBfti 

!in  Tom 

H.H2 

Iff 

36 

192 

8 

:  171 

7.06 

■  15.= 

6.65 

W 

6.30 

W 

5.84 

12} 

5.13 

n: 

4.85 

iw 

4.42 

4.15 

8? 

3.55 

3.24 

-■> 

3 

(i 

2.45 

54 

2.21 

47 

2 

42 

1.77 

1  ^ 

1.58 

'  31.5 

1.20 

j 

» 

1.03 

1  22 

20 

Marlin 


DATA  ON  MAR 


Mariin  Qad  ^ 


Wire  Rope 


Marlin  Cla( 

i  1 
II 
witi 
arc 

I  ^  The 

stra 

number  of  strands  four,  fiv 
Rope  is  particularly  adap 
falls,  cargo  hoists,  power 
siderably  stronger  than  mj 
eter.  For  instance,  i-inch 
Steel  Rope  has  a  strength 
strength  of  i-inch  diameti 
pounds.  Marlin  Clad  Ro 
per  cent  less  than  manila  r 


Tiller  I  ' 

u  i  con 

»^P^  j  fine 

 ..........J  to  r 

is  I 
yacl 
par 
wh( 
is  d 


DATA  ox  T 


c  c 


^1 

E2 


I 


1.10 
.84 
.62 
.43 
.35 
.28 
.21 
.16 
.11 
.07 
.042 


2A 
21 
18 
15 
13 
12 
10 
9 
7 
6 


AME 


Wire  Strand,  Sash  Cord,  Spikes  and  Nails 


 ■ i     This  is  composed  of  7  or  19 

Galvanized      !  ^^teel  wires  twisted  into  a  single 
Steel  Wire       ^  strand,    galvanized    or  extra 
Strand  -.  galvanized.    Wire  of  this  con- 

 struction,  in  the  smaller  sizes 

and  made  of  annealed  steel,  is 
especially  adapted  for  use  as  seizing. 

Made  of  hard  steel,  it  has  a  wide  variety  of  uses, 
such  as  for  the  guying  of  poles,  smokestacks,  in  the 
transmission  system  of  engine  rooms  telegraphs  and 
similar  apparatus,  for  navigational  sounding  machines, 
etc.  Grades  of  higher  strength  than  those  listed  helow 
can  be  furnished.  For  sounding  machines,  the  Amer- 
ican Steel  &  Wire  Company  can  also  supply  piano 
wire,  where  desired. 


DATA  ON   CALVANIZKI)  WIRK  STRAND 


Diameter 
Inches 


Size  of  Wire 
Used  Steel 
Wire  CJauKC 


Approxiinau- 
VVeiffht  per 
lOOn  Ke«'t 
in  Pounds 


Aiipioxiinate 
StrenKth 
in  I'uiiimIm 


7  Wires  Twisted  Into  a  Single  Strand 


3 

l.JOO 

18.000 

5 

800 

14.000 

6 

650 

11,000 

8 

510 

8,500 

9 

415 

6,501) 

11 

295 

5,000 

1 

12 

210 

3.800 

li 

1 60 

2.800 

14 

125 

2.300 

f. 

15  1 

95 

1.800 

16 

75 

1,400 

P, 

17 

55 

900 

'i 

18 

40 

700 

19 

32 

500 

<• 

20 

25 

450 

*'4 

21 

20 

400 

21 

13 

300 

19  Wires  Twisted 

Into  a  Single  Strand 

1 

.200 

2.100 

32.000 

.175 

1,610 

24.000 

.150 

1.200 

18,000 

.125 

800 

14,000 

.110 

650 

1 1 .000 

.100 

510 

8,500 

I  " '  -  '  •  •  I  This  type  is  designed  to  meet 
1  Tin  ned  Motor  the  demand  for  a  light  weight, 
I  Boat  Steering  :  steel  cord  of  great  flexibility. 
I  Cord  It  is  made  in  three  types;  7 

i„,„   strands,  7  wires  to  the  strand  ; 

(j  strands,  7  wires  to  the  strand, 
cotton  center:  and  7  strands,  7  wires  to  the  strand.  It 
is  particularly  applicable  to  motor  boat  steering  lines 
and,  in  general,  for  the  same  purposes  as  the  galvan- 
ized wire  strand  descrilied  abovt-,  where  greater 
flexibility  and  strength  are  desired. 


This  cord  is  made  up  of  6 
strands,  7  wires  to  the  strand, 
Sash  Cord  vvith  i  cotton  core.  It  is  fur- 
nished "dead  soft,"  unless 
ordered  otherwise,  and  may  be 
furnished  galvanized.  It  is  used 
principally  for  sash  weights  and  whistles. 


DATA  ON  SASH  CORD 

C 

Weight  per  Foot 
in  Pounds 

Approximate 
Breakinfj;  Stre»s 
Pounds 

in 

C 

s 
0 

u 

,  ! 

ij 

E 

rt 

'5 

c 

s 

1— 1 

a 
a 
0 

t; 

'  hi 
CQ 

h  i 

_  u 

'tc 

y* 

aa 
i\ 

it 
tV 

.101 
.077 
.056 
.025 
.014 
.006 

.115  , 
.087  1 
.064  1 
.029  , 
.016  > 
.007 

2200 
1800 
1400 
550 
320 
140 

1650 
1411 
1100 
425 
250 
110 

l^JO 
1080 
840 
350 
200 
90 

g 


■firiinoniii 


APPROXIMATE 

MMBER  OF 

BOAT 

SPIKES 

10  A 

KEC,  OF 

200  POIJNIJS 

Inches  S<iuare 

length,  Inches 

iV 

H 

34 

3 

1320 

1660 

3U0C 

4 

1140 

1360  ■ 

2375 

5 

940 

1230 

2050 

6 

'456 

"600 

800 

1175 

1«5 

7 

375 

590 

650 

990 

8 

'260 

335 

510 

600 

880 

9 

240 

300 

400 

525 

10 

220 

275 

360 

475 

11 

205 

260 

320 

12 

190 

240 

230 

14 

175 

16 

160 

Boat  Spikes 


The  process  of  manufacnuf 
1  employed  by  the  American  Sled 
\  &  Wire   Company  insures  t 
\  Boat  Spike  with  a  clean  cut 
sharp,    chisel  point — z  spib 
which  drives  easily  and  holds 
The  heads  will  not  fly  off  and  thf 


well  after  driven 

product  runs  uniform  as  to  lenj;ths  and  {^uges. 


TIXM 

:i)  MOTOR 

IU)AT  S 

rEERlNC  (OKI) 

7  Strands  -19 

Wires  to 

the  Strand 

I)i;iiiul«T 

1  A]'i)r(.x 

mat.-  Wc. 

'^■'l>t|    lir.akiti;-  Strength 

in  Iiidu-s 

j           in  Punnils 

1 

P..un.l> 

JO .'4 5  ~ 

""14,400  ~' 

1 1 

1J,500 

17.71 

y.«oo 

14.56 

8.000 

IJ.no 

7,000 

V.30 

5.6^0 

% 

6.47 

4.  J  00 

4.44 

J.SOO 

J  8S 

J,00f) 

I  The  American  Steel  &  Wire 

!     Nails  for  All  !  Company  manufactures  naib  in 

:  la   wide    range    of   sizes  and 

I  urposes  i  ^^^.j^^  ^^^j^^j  rcqufreraene. 

   n J  Boat  nails  are  manufactured  in 

sizes  from  4d  to  2od,  ran^o? 
from  to  4  inches  long  and  to  ^  gauge.  Boat 
nails  can  also  be  supplied  barbed. 

Included  among  the  products  are  roofing,  fence  and 
clinch  nails,  brads,  staples,  etc.  Uniformity  of  leng:* 
.'uul  gauge,  for  each  kind  and  size,  is  rigidly  main' 
tained.  The  company's  capacity  and  equipment  for  die 
manufacture  of  wire  nails  is  unequalled. 


AMERICAN  STEEL  &  WIRE  COMPANY 

Address  nearest  oflire.    For  list  of  offices  see  page  828. 
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Dir 


Tools 
Required 


T 
mai 
and 
henn 
wra 
rope 

sible,  it  will  be  found  ver> 
rope. 

Ii 
leng 
ing 
leng 
a  s; 
wire 


Extra  Length  to 
be  Allowed 


Diameter  of 
Rope 
in  Inches 

Extra  Length 
Allowed  for  the 
Splice  Feet 

16 

16 

1 

20 

24 

28 

E 

Fi 

AME] 


Wire  Rope  Fittings 


'I'hf  American  Steel  and  Wire 
j  Calvanizerl  Conipanv  manufactures  a  com- 
I  Oval  pli'tc  line  of  oval  thimbles,  heav- 

I        Thimble?  ^o^^t^^l  with  zinc,  as  listed 

I   al)Ove.    For  hawsers,  a  special 

non-collapsi])le  thinihle  is  made. 

f""'" I  Clips  are  manufactured  in 
I  Wire  Rope  Clips  t  standard  sizes  for  wire  rope^^  of 


(FuNunized  Oval  Thimble 


I  Of>eii  and  Closed 
Sockets 


and  Clamps 


from  1:4  to  inches  diam- 

eter; cold  galvanized  furnished 

i   ■  unless  otherwise  specified;  hot 

galvanized  and  hlack  can  al>o 
be  supplied.  They  arc  light,  durable  and  convenient, 
but  are  not  recommended  for  i)ermanent  fastening  on 
hoisting  rope.  Not  fewer  than  2  clips  should  be  umhI 
and  preferably  4  to  6,  parti(  ularly  on  larger  sizes  of 
rope. 


The  American  Steel  and  ^ 
Company  manufactures 
and  closed  sockets,  for  use 
either  steel  or  iron  rope,  in 

 ;  standard    sizes    listed  be 

Sockets  of  special  dimeiu 
can  al.^io  be  supplied,  when  desired.  The  methoc 
attaching  makes  them  the  strongest  rope  fasten 
made,  utilizing  the  full  strength  of  the  rope.  Sod 
are  recommended  for  all  i>ennanent  rope  fastening! 


CIo!!>ed  Socket 


Wire  R<»pe  (!hiiii|»> 

Clamps  are  made  for  wire  rr)j>e  from  1  5/16  to  2I:i 
inches  diameter.  From  2  to  ()  damps  should  be  used. 
Alternate  clamps  and  clips  are  better  than  all  clamj^s, 
but  for  permanent  work  scxkets  are  jireferable. 


Open  Socket 


DAT 

\  ON 

CLOSKI) 

SOCKKTS 

I).\TA  ON  OPEN  SOCKETS 

I,  ^  y  -  1 

-r     o"v  i  5 

V. 

^  S  1 

—  c 

*-  T- 

r. 

^  oX  , 

t^^  1 

be  i  b: 
Pi  ~ 

4/---  0 

c 

?J  = 

N 

7. 

5°.s 

-  ' '4 

9 '4 

2> 

3 ' 

k 

4 

83-4 
7« 

JO 

I  -1 

161^ 

1  'X 

-  I'rt 

1  '  , 

4', 

Sj'i 

13 

1 

lis 

2S 

5 

llli 
11 

1  '4 

4 

lis 

2S 

m 

5 

I'.s 

A\.\ 

10'.. 

AVi 
^Vi 

10 

i 

'4 

4' J 

10'.  J 

10 

4 

iS 

4 

6 

-;'4 

1  i.i 

8 

1'.. 
1  r'.. 
1 . 1. 

-u 

65^ 

6 

6 

IS 

11 

1 

3 

1  '4 

IS 

">  I ' 

- /2 
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5« 

is 

IS 

-Mi 

5^ 

1 

1  :• 

3-^1 

Y' 

I  , 

'  t 

Is 

li 

^[1 

AMERICAN  STEEL  &  WIRE  COMPANY 

Addre»  neart^st  office.    For  list  of  offices  pee  page  828. 
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Sister  Hooks  and  j 
Thimble 


quickly  attached  and 
at  the  same  time,  to  ho 
rope  is  under  strain. 


Sister  H 


Iron  Guy 
Shackles 


a  strength  equal  to  the 
Shackles  are  u.sed  exte 
of  which  are  equippec 
buckles,  etc. 


DATA 

Size  in  Inches 
of  Shackle 
(Diameter  of 
Iron  in  Bow) 

Governmeni 
Test  Maxi- 
mum Strengl 
in  Pounds 

1 

i 

1 

ill 

1^ 

1U,890 
15.200 
18,390 
24.800 
33,400 
43.400 
55.200 
74,900 
90.200 
92,040 
94.100 
103,800 
155,542 
172,400 
235.620 

AM 


Roebling  Wire  Rope 


Roebling 
Wire  Rope 


The  John  A.  Roebling's  Sons 
Company  manufacture  Bright 
and  Galvanized  Wire  Rope  in 
the   following  grades:  Iron, 
,     \  Cast  Steel,  Extra  Strong  Cast 
Steel,  Plough  Steel  and  "Blue 
Center''  (Reg.  U.  S.  Pat.  Off.)  Steel.    Catalogs  con- 
taining complete  information   furnished   by  nearest 
branch  office  on  request. 


Standing 
Rigging  Rope 


6x19 


Running 
Rigging  Rope 


6x19 


6x37 


Roebling  6x7  Galvanized 
Wire  Rope  and  6  x  19  Galvan- 
ized Wire  Rope  are  particularly 
adapted  for  Standing  Rigging. 


Roebling  6x7  Galvanized 
RigginK  Rope  is  recommended 
in  diameters  i  ^ji"  and  smaller 
for  shrouds  and  stavs. 


Roebling  6  x  19  Galvanized 
Rigging  Rope  is  a  more  flexible 
rope  than  the  6  x  7  construc- 
tion, and  is  recommended  for 
Standing  Rigging  such  as 
Smoke  Stack  Guys  and  Stays, 
Shrouds,  Preventers,  and  also 
for  Boom  Pendants. 

The  construction  of  Roeb- 
ling 6  X  19  Bright  Wire  Rope 
and  6  X  37  Bright  and  Galvan- 
ized Wire  Rope  is  particularly 
adapted  for  Running  Rigging. 


Roebling  6x19  Bright  Run- 
ning Rope  is  recommended  for 
Cargo  Falls,  Ash  Hoists,  Coal 
Hoists  and  for  general  running 
rope. 


Roebling  6  x  37  Bright  and 
(jalvanized  Running  Rope  is  a 
more  flexible  rope  than  the 
6  x  19  and  is  sometimes  used 
for  Cargo  Falls,  Ash  Hoists  and 
Coal  Hoists  when  extra  flexi- 
bility is  necessary. 


Hawsers  and 
Mooring  Lines 


6x37 


6x24 


Hemp  Center 
Running  Rope 
and  Hawsers 


6x12 


Tiller  Rope 


Tiller  Rope 


Roebling  6  : 
Galvanized  W 
their  great  st: 
quatc  flexibiii' 
larly  adapted  i 
Mooring  Lines 

Roebling  6 
Hawsers  have 
and  the  necesss 
winding  on  thi 
towing  machim 

Roebling  6  : 
Mooring  Line 
have  less  metal 
6  X  37  but  arc  : 
elastic,  and  a 
for  Stream  L 
Lines,  and  for  ' 
automatic  towi 
not  used. 


The  const  r 
Roebling  6  x 
Wire  Rope,  m\ 
consisting  of 
Hemp  Core,  1 
nearly  as  pliabl 
and  safer,  am 
than  a  manila 


size. 


This  type  oi 
mended  as  a  1 
or  as  a  Warp  1 
elasticity  is 


Roebling  Bri] 
f  ized  Tiller  Rop 
I  252  wires,  and 
I  hemp  core  arc 
J  twisted  6  ropes 
consists  of  6  st 
a  hemp  center. 

This  type  of 
extremely  ficxi 
around  very  sn 
sheaves,  and  < 
particularly  ada 
Rope. 


New  York,  117-119-121  Liberty  St. 
Boston,  95  Pearl  St. 
Philadelphia,  22.>  Ardi  St. 
(1iiaii,'o,  165  W.  Lake  St. 
(^loveiand,  701  St.  Clair  Ave.,  N.E. 
Pittsburgh,  Sandusky  &  Robinson  Sts.,  N.S. 


San  Francisco,  CaL,  624-646  Fc 
Los  Angeles,  216  S.  Alameda  S 
Seattle,  Wash.,  900  First  Ave., 
Atlanta,  69  Walton  St. 
Portland,  Ore.,  487  Lovejoy  Si 


JOHN  A.  ROEBLING'S  SONS  COMPANY,  TRENTX 
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Other  Proc 


Roebling  wire 
lowing:  Wii 

JOHN  1 


Wire  and  Fibre  Rope 


Waterbury 
Wire  Rope 


Haulage,  Transmisnon  and  Standing 
Rope 


Hoisting  Rope 


Special   Flexible   Hoisting  Rope 


Extra  Flexible  Hoisting  Rope 


Running  Rigging  and  Mooring  Lines 


Tiller  Rope 


"i  The  Waterbury  Company 
I  manutactures  Wire  Rope  for 
I  all  purposes  in  the  following 
1  materials:  Iron,  Crucible  Cast 
1  Steel,  Plow  Steel  and  Green 
Strand  Giant  Plow  Steel. 


Construction  : 
6x7.  A  rela- 
tively stiff  rope 
capable  of  resist- 
ing external  wear 
or  abrasion. 
Large  sheaves 
are  necessary. 

Construction  : 
6  X  19.  The 
wires  are  smaller 
than  6x7  and 
6  X  12.  This 
rope  is  less  able 
to  resist  abrasion, 
but  can  be  more 
readily  bent. 

Construction  : 
6  X  37.  The 
wires  are  still 
smaller  than  in 
6x19.  This  rope 
may  be  used  over 
fairly  small 
sheaves  but  is 
not  adapted  for 
much  external 
wear. 

Construction  : 
8  X  19.  More 
flexible  than  6  x 
19  and  can  be 
used  over  smaller 
sheaves.  In  flexi- 
bility, it  is  the 
same  as  6  x  37, 
but  not  so  strong. 

Construction  : 
6  X  12.  Is  gen- 
erally made  gal- 
vanized. It  has 
a  hemp  core  in 
each  strand.  Not 
as  s  t  r  o  ng  but 
more  flexible  than 
6  X  19. 

Construction  : 
6x7.  It  is  the 
most  flexible  rope 
made.  Can  be 
bent  around  very 
small  sheaves. 
Is  constructed  of 
very  fine  wires. 
For  lijrht  loads. 


Hawsers  and  Moor- 
ing Lines 

Construction  : 
6  strands — 12 
wires     to  the 
strand — 7  hemp 
cores. 

Construction  : 
6  strands — 24 
wires     to  the 
strand — 7  hemp 
cores. 


Construction  : 
6  strands — 37 
wires     to  the 
strand — i  hemp 
core. 

Running  Rope 

Construction  : 
b  strands — 12 
wires     to  the 
strand — 7  hemp 
cores. 

Yacht  Rigging  or 
Guy  Rope 

Construction  : 
6    strands — 7 
wires     to  the 
strand — I  hemp 
core. 

Flexible  Yacht 
Rope 

Construction  : 

6  strands — 19 
wires  to  the 
strand — I  hemp 
core. 

Ship*8  Rigging  or 
Guy  Rope 

Construction  : 

7  or  12  wires 
strand — i  hemp 
core. 


Construe 
wires  to  th 
center.  U 


Non-Spinning  | 
\    Hoisting  Rope    |  ^^^^^^ 

 n^J  i.  e.,  non-sp 

overcome  t 
ing  buckets,  beams,  etc.    Has  gi 
\\  earing  surface,  and  more  scctio 
larger  amount  of 
wear    and  tear 
than  wire  rope  of  6 
strands,  19  wires. 

Outer  strands 
and  inner  rope 
strands  are 
twisted  in  oppo- 
site directions.  Non-SpiiiBii 


WATERBURY  COMPANY 

63  PARK  ROW,  NEW  YORK 
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Waterbury 
I  Amiored  Wire 
I     Rope  (Gore 
I         Patent ) 

flat  steel  wire  havin] 
tective  armor. 


The  convex  edge 
without  any  creepir 
flat  wire  serving  taki 
from  the  tensile  str 
strands  adjoin  and 
flexing  movement. 

The  life  of  this 
(this  increase  rangir 
ing  to  conditions) 
maintained  longer  ii 
(Gore  Patent)  than 


Waterbury 
J  Fibreclad 

^iliiiiiniiiiiii  II  II  iiiii-i  'i.i  II  111!  K'liri 

the  wire  strands  dii 
being  in  service  a  s 
interstices  of  the  sti 
smooth  cylindrical  s 
The  tarred  Marl 
strands  of  the  rope  f 
the  possibility  of  r 
matter  from  workin 


Waterbury  Fibred 

Unlike  Manila 
changes  in  atmosphi 
in  dry  weather  nor 
not  swell  or  jam  n<: 

Fibreclad  is  abou 
Rope  of  the  same  sti 
blocks  and  rediicin; 
cent  less  than  that 

Fibreclad  will  coi 
As  the  wires  are  fib 
than  wire  rope  of 
cumbersome  than  \] 

It  will  not  rust 
covering  is  impregn 
the  wires.  As  it  we; 
than  that  of  either  \ 


Crescent  Hemp- Clad  and  Plaii 


Uses 


Crescent  Wire  Ropes  have 
i  been  designed  to  meet  a  wide 
j  variety  of  shipboard  and  ship- 
I  yard  conditions,  and  all  sizes 

 J '  and  degrees  of  flexibility  are 

obtainable.  Standard  Ropes  are 
kept  in  stock  for  service  in  Hoisting,  Hauling,  Guy 
Ropes,  Derricks,  Cableways,  Steam  Shovels,  Inclined 
Railways,  Dredging,  Pile  Driving,  Drilling,  and  Con- 
veying.   Wire  rope  accessories  are  also  furnished. 


Crescent 
Wire  Rope 


Crescc 


I  Construction  of 
I  Crescent  Hemp- 
j  Clad  Wire  Rope 


Crescent  Hemp-Clad  Wire 
Rope  consists  of  a  hemp  center 
surrounded  by  five  or  six  strands 
of  steel  wire,  each  spirally 
bound  with  strands  of  the  high- 
est grade  of  yacht  marline.  The 
marline  covering  prevents  friction  between  the  strands 
when  the  rope  is  in  use,  affords  a  protection  against 
moisture,  and  keeps  from  the  wire  any  abrasive  and 
destructive  foreign  matter.    It  also  offers  protection 


to  workmen's  hands  against  broken  wires. 


Ci 

For  Haulage,  Goy  R 


Crescent  Hemp-Clad  Wire  Rope 

APPROXIMATE  COMPARISON  OF  STRENGTH 


Crescer 
For  Hoisting, 


circum- 
ference 


Hi 

2H 

3 

1 

3«i 

IS: 

3H 

J  U 

4 

I 

4*4 

in 

4>i' 
4H 

1* 

5 

« 

7;; 

8 

ani 

9 

9K 

10 

3.U00 
4.000 
^.000 

7.000 
9,000 

ia,<Mio 

l.t.iOO 
17  OOfI 

lu.ocm 

S7.00U 

37.000 
43.000 
4A.0tM> 

S  4.000 

67.000 
75.000 


Cre«cent  Hemp-Clad  Wire  Rope 
Diameter 

ttpm 

crudtile 
Ateri 

Plow 

HtOCl 

H 

H 

H 

M 

li 

"  34 

H 

H 

H 

% 

\ 

H 

H 

'  's' 
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1 

Bl 

*i 

H 

H 

IH 
l< 

IH 

H 

■  "  'i  '  ■  ■  ■ 

H 

1 

1 

Crescent  6  z  37  Si 
For  Very 


Advantages  of 
Crescent  Hemp- 
Clad  Wire  Rope 


For  marine  purposes  Crescent 
Hemp-Clad  Wire  Rope  is  with- 
out an  equal.  It  is  flexible,  can 
be  coiled  and  handled  as  easily 
as  manila  rope,  does  not  swell 
when  wet  as  the  latter  does,  is 
not  affected  by  ice  in  winter,  and  can  be  fastened 
around  cleats  or  bits  with  the  ease  of  manila  rope. 
Its  diameter  is  about  1/3  that  of  manila  rope  of  equal 
strength,  permitting  the  use  of  smaller  blocks,  and  its 
weight  50%  lighter.  It  will  not  rust,  the  lubricant 
in  the  fibre  being  in  constant  contact  with  the  wire. 


Crescent  8  : 
For  Use  01 


Service 


rope  for  any  given  } 

New  York,  124 
Cleveland,  Rocke 
New  Orleans,  M 
San  Francisco,  R 
Seattle,  Rolph,  A 
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Madesco  Tackle  Bl( 


 ' ""' i      Madesco  Tackle  Blocks  are 

Madesco        !  f^^^l'^  *  ^f^^  °^*yPf* 
i  for  different  purposes,  as  briefly 

Tackle  Blocks    j  described  on  this  and  the  fol- 

 ,    i  lowing  page.    The  sturdiness 

of  these  blocks  is  assured  by  the 
fact  that  each  part  is  constructed  on  engineering  prin- 
ciples with  a  generous  margin  of  safety,  and  that  the 
straps,  axle  and  fittings  must  all  pass  the  most  rigid 
inspection.  The  sheaves  are  thoroughly  galvanized — 
the  rope  score  smooth  and  free  from  those  defects  which 
shorten  the  life  of  the  rope. 

The  Madesco  tackle  blocks  are  manufactured  in 
our  own  modern  plant,  devoted  exclusively  to  this 
work.  Quick  deliveries  are  assured  because  of  large 
stock  maintained  and  efficient  supervision  of  shipment. 

Madesco  Tackle  Blocks  may  also  be  obtained  from 
the  Coston  Supply  Co.,  23  Water  Street,  New  York 
City — Distributors,  New  York  District;  Wright  and 
Lacy,  244  California  St.,  San  Francisco — Pacific  Coast 
representative;  Standard  Supply  and  Hardware 
Co.,  New  Orleans,  La. ;  C.  W.  Greene  Co.,  Tampa, 
Fla. ;  and  from  the  Cameron  and  Barkley  Co.,  Jack- 
sonville, Fla.,  and  Miami,  Fla. 


^Quake 


"Quaker" 
Cargo  Hoist* 


nished  with  a  sii 
iron  shell,  drop  : 
Hanged  bushing. 


Diamond  Sh( 
Tackle  Bloc 


type  of  block, 
rope,  has  sheet  $ 
furnished  with 
either  self-lubric 


Triple  Wide  Mortice  Wood  Block 
with  Regular  Shackle 

I    '       ^   "1      Madesco  Wood  Blocks  are 

Wide  and       I  made  with  wide  or  regular  nior- 
Regular         !  tise  for  general  marine  work 

!    Mortise  Blocks    !  ^^^^  "^^^^^^  f^P^- 

,   f  Either  type  can  be  furnished 

with  one,  two  or  three  sheaves, 
as  desired.  The  shells  are  of  carefully  selected  hard- 
wood, free  from  flaws  of  any  kind,  and  are  cross- 
riveted  in  the  wide  mortise  type  for  additional  strength 
and  safety.  The  straps  are  of  steel,  and  either  self- 
lubricating  patent  rollers  or  common  iron  bushings 
can  be  furnished  with  both  types. 

The  wide  mortise  tackle  block  illustrated  above  is 
of  particularly  heavy  construction  and  is  admirably 
adapted  for  use  wherever  a  rugged  block  is  needed. 
The  regular  mortise  block  is  sometimes  referred  to  as 
the  "Inside  Strap"  Tackle  Hlock  and  is  suitable  for 
lighter  duty. 
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McMiUan  Tackle  B] 


For  Cargo 
Hoisting 


"l  McMillan  Iron  and  Steel 
I  Tackle  Blocks  are  designed  for 
j  heavy  lifting  and  can  be  used 
I  with    wire,    manila    rope  or 

 H  M.«n«...,..M..,  ........J  chain.    They  are  i>articularly 

adapted  for  cargo  hoisting  and 
are  furnished  in  a  wide  variety  of  styles  for  all  pur- 
poses. 

The  metal  Cargo  Hoisting  Blocks,  shown  be- 
low, are  made  extra  strong  for  rapid  and  heavy  hoist- 
ing and  are  furnished  with  bronze  self -lubricated 


With  Stiff  Swivel  Hook         With  Swivel  Eye  and  Shackle 
Metal  Cargo  Hoisting  Blocks 

bushed  galvanized  iron  sheaves  for  either  manila  rope, 
wire  rope,  served  wire  or  chain. 

These  blocks  can  also  be  furnished  with  swivel  eyes 
and  shackles  or  other  standard  fittings. 


Heavy  Wire  Rope  Snatch  Block 

Heavy  Wire  Rope  Snatch  Blocks,  as  illustrated 
above,  are  made  for  heavy  work  and  will  be  found 
strong-  and  durable. 


Single  Double  Triple 

Heavy  Wire  Rope  Blocks  with  Shackle 

Heavy  Wire  Rope  Blocks  can  be  furnished,  either 
with  shackles,  as  shown  above,  or  with  hooks,  and  over- 
hauh'ng  weights. 

Extra  Heavy  Wire  Rope  Blocks,  as  shown  in  the 
following  column,  can  also  be  furnished  single,  double 
or  triple,  with  lashing  shackles  or  regular  shackles, 
and  diamond  or  pear  pattern. 
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National  Two -Speed  ^ 


The  National  Sundard  Cargo  Winch 


Two  Speed 
Cargo  Winch 


The  "National"  Steam  Cargo 
Winch,  illustrated  above,  is  de- 
signed to  handle  light  loads  at 
a  fast  speed  and  heavy  loads  at 

i..,^  ,  ,  1  slow  speed  and  is,  therefore, 

better  adapted  for  general  cargo 
service  than  any  other  type  of  winch.  The  link  op- 
erating lever  and  throttle  valve  are  conveniently  ar- 
ranged for  the  operator  and  all  gearing  is  completely 
guarded  to  insure  safety. 

r "' ' ' ' "i  ^'National'*  Winches  are  par- 
I  {  ticularly  rugged  throughout  to 

1  Construction  |  meet  severe  service  at  the  hands 
I  I  of  inexperienced  operators.  The 

f,,,.,  ,  ,  J  drum  barrel  is  of  large  diameter 

and  warping  ends  are  fitted  at 
each  end  of  the  drum  shaft.  They  are  fitted  with 
^'Stevenson"  reversing  link  motion  with  large  surfaces 
to  stand  the  heavy  wear  and  tear  to  which  these  parts 
arc  subjected.  All  bearings  are  fitted  with  renewable 
bronze  liners.  The  piston  rods  are  tobin  bronze.  The 
engine  shaft  is  made  square  in  the  way  of  sliding  clutch 
eliminating  feather  key.  Gearing  is  especially  strong 
designed,  cast  from  metal  patterns.  The  first  reduc- 
tion has  machine-cut  teeth  to  insure  quiet  running. 
The  crank  pin  is  of  extra  large  diameter  and  both 
crank  pin  and  crosshead  pin  are  fitted  with  adjustable 
brasses.  The  steam  stop  valve  is  fitted  with  renewable 
screw  and  nut.  These  winches  are  built  on  a  duplicate 
part  system  and  tested  with  steam  before  shipment. 
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TWO  SPEED  CARGO  WINCH 
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Lidgerwood  Cargo 
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Advantages  of 
Lidgerwood 
Standard  Winches 


The  Lidgerwood  Sundardized 

The  Lidgerwood  Standard 
Cargo  Winches  are  adapted  for 
both  large  and  small  ships,  for 
the  rapid  handling  of  both  light 
and  heavy  loads.  The  follow- 
ing advantages  have  been  se- 
cured in  their  desi\;  i: 

Ease  and  simplicity  of  operation.  Safe  and  perfect 
control  of  load.  Speed  in  handling  normal  loads. 
Minimum  deck  space  for  capacity  required.  Strength 
and  ruggedness  of  construction  to  withstand  the  severe 
usage  given  by  stevedores.  Refinement  in  design,  giv- 
ing minimum  weight  without  impairing  strength. 


Operation 
and 
Construction 


These  winches  are  controlled 
\  by  a  single  lever  operating  a 
i  steam  reverse  valve.   The  lever 
3  is  raised  to  hoist,  and  depressed 
J  to  lower  the  load,  entirely  con- 
trolling the  load  by  steam.  The 


Cargo  Winch 
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nished  for  i 
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usual  method  is  to  iiistal  in  pairs,  as  <!hown 
in  Plate  1899;  one  man  can  tlien  easily 
handle  two  winches. 
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Windlasses  and 


WindlaBses 


The  Mundy  Spur  Geared  i'""""" 
Windlasses  are  built  for  either 
steam  drive  for  chains  from  ^ 

1  1/4"  to  2  3/4",  or  for  electric 
drive  for  chains  from  3/4"  to  L«^.„^ 

2  1/2".    The  steam  windlasses 

can  be  furnished  with  extra  wide  bedplate,  as  shown  main  g> 
above,  to  meet  special  requirements.  The  brake  bands  out  wir 
arc  powerful,  and  operated  by  hand  levers  on  electric  the  Do 
machines,  and  brake  wheels  on  the  steam  machines.  A  Drum  ' 
special  locking  device  is  fitted  to  the  wildcat.  trie  Wi 
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I 

t  Double  Friction 
Drum  Winch 


The  Lambert  Double 
Friction  Drum  Cargo 
Winch  is  especially 
adapted  for  steamers 
with  limited  deck  space. 
They  are  designed  and 
built  for  severe  work  and  the  material  and 
workmanship  is  the  best.  A  few  of  their  su- 
perior features  are,  bronzed  brushed  drums, 
large  diameter  shafts,  wide  bearings,  cast  iron 
machine  moulded  gears,  forged  steel  cut  pin- 
ions, turned  and  polished  winch  heads. 

The  hoisting  can  be  done  on  each  drum 
simultaneously  or  independently,  as  the  drums 
are  independent  of  each  other  and  all  levers 
are  arranged  for  two-man  control.  We  also 
build  this  winch  with  each  drum  having  an 
independent  gear.  If  desired  we  can  furnish 
this  winch  without  winch  heads. 

TABLE  OF  SIZES 


Slzo  No. 
of 

Dimensions  of 
Cylinders 

Dimensions  of 
Drums 

ilolsting 
Capacity 
Both 
Drums 

Hoisting 
Capacity 
One 
Drum 

Engine 

DU. 

Stroke 

DIa. 

Length 

Workltig 
Together 
Pounds 

Working 
at  a  Time 
Pounds 

380 
381 
382 
383 

6  M  ' 

T 

7h' 
8.4' 

8* 
10* 
10" 
10' 

12* 
14' 
14' 
14' 

10* 
14' 
14' 
14' 

1500 
2500 

:^oo 

3500 

3000 
5000 

r»ooo 

7000 

Size  No. 
of 

Dimensions  of 
Bed  Plate 

(tvcr-all  Dimensions 

Center  of 
Gravity 
Above 

Engine 

Weight 

Bed  PUte 

Width 

Length 

Width 

Length 

Height 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

Ins. 

380 
381 
382 
383 

52 
00 
64 
64 

50 
G8 
71 
71 

01 
102 
106 
106 

62 
74 

80 
80 

43 
44 

51 
51 

4600 
5500 
7000 
7500 

10 
17 
10 
19 

over 
link  1 
ting  ; 
This 
with 
All 
syster 
curat 


TAIiLK  OF  SIZES  OF  STNGL 


SizoNo. 

of 
Engine 


96 

97 

9» 
100 
101 
101  'a' 


Dimensions  of 
Cy  Undent 

Dimensions  of 
Drums 

Weight 
Hoist-od 
Siriifh'  r.ine 
Usual 
Speed 

Dimensit 
Bed  P 

Diameter 
Ins. 

Stroke 
Ins. 

Diameter 
Ins. 

I^'iiKth  of 
Fliiniri'R  Ins. 

Width 
Ins. 

5?i 

8 

12 

19 

2.-.00 

41 

6.4 

8 

12 

10 

3500 

41 

7 

10 

14 

20 

5000 

43 

7>i 

10 

14 

25 

7000 

50 

10 

14 

2r, 

SOOO 

50 

9 

10 

14 

29 

9000 
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Winches  and 


The  wild  cats  are  engaged  or  disengaged  by  bronze  j  '" 

Uned  friction  clutches  actuated  by  a  hand  wheel.  They  f 

can  be  engaged  with  the  engine  in  any  position  thus  | 

eliminating  all  objectional  keys  and  lugs.    The  wild  | 
cats  are  equipped  with  powerful  band  brakes  having 
non-burn  lining  and  are  hand  operated.   If  desired  the 

brakes  can  be  operated  by  hand  wheels  from  the  fore-  cl 

castle  deck.   Large  warping  heads  are  arranged  on  the  W" 

wild  cat  shafts.   They  can  be  mounted  on  the  inter-  ^^ 

mediate  shaft  permitting  more  speed  but  with  reduced  w! 

pulling  capacity.   When  required  the  Windlass  can  be  in 

arranged  for  auxiliary  hand  power  operation  as  shown  to 

below.  *  th 

We  build  Windlasses  in  a  number  of  sizes  and  if  you 
will  send  us  your  spedfication  we  will  submit  prices 
covering  your  requirements. 


Towing 
Winch 


1  The  Lambert  Towing  Winch 
I  illustrated  below  is  especially 
f  designed  for  use  in  warping  and 
I  towing  vessels  and  barges 
J  through  canals.  This  Winch 
embodies  the  same  high  grade  of 
workmanship  that  characterizes  our  other  types  of  en- 
gines. It  is  extremely  rugged  and  compact  and  the 
drum  stands  and  cylinders  are  securely  bolted  to  a 
self-contained  bed  plate.  The  drum  has  long  hubs 
and  is  bolted  to  the  gear  wheel  thus  eliminating  shaft 
torsion  and  reducing  bending  stresses  to  a  minimum. 
The  drum  is  provided  with  a  non-burn  brake  lining 
actuated  by  a  handwheel  and  screw  permitting  fine  ad- 
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lb 
lb 


do 
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dr 
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justment.    The  steel  pinion  on  the  crank  shaft  is 
bronzed  bushed  and  can  be  disengaged  from  the  engine 
by  the  steel  jaw  clutch.   All  levers  are  conveniently  ar-  i 
ranged  between  the  cylinders  enabling  the  operator  to 
always  be  in  complete  control  of  the  vessel  being  towed. 

If  desired  the  drum  shaft  can  be  extended  on  either 
or  both  sides  and  winch  heads  mounted  thereon.  We 
build  this  winch  in  several  sizes  and  capacities  and  if 
requested  will  gladly  send  Bulletin  descriptive  of  these  cu 
machines.  na 
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Double  Cylinder  Fricti 


I  1     The  Orr  &  Sembovver  Double 

1  Wide  Range  \  ^^^'^^^^  f Drum  Deck 
i        f  c     •  i  W*"ch  IS  built  in  a  number  of 

I       o     ervice      |  ^j^^^     listed  below,  covering  a 

 „  ,  I  wide  range  of  cargo  hoisting 

service.  These  winches  admir- 
ably meet  all  requirements  of  this  type  of  service,  be- 
ing compact,  of  rugged  construction,  simple  and  con- 
venient to  operate,  and  meeting  shipboard  limitations 
of  least  weight  consistent  with  strength  and  durability. 


The  bedplate  and  frames  are 
of  special  section  designed  for 
Constniction        rigidity  and  strength  and  are 
amply  reinforced.   The  drum  is 
bushed  with   bronze  bushings 
and  equipped  with  double  V 
friction.    The  gear  and  pinion  have  cut  teeth  to  in- 
sure proper  meshing,  and  the  pinion  is  of  steel. 

TABLE  OF  SIZES,  CAPACI 

Size  Number  of  Engine  

Horse-power  usually  rated  

Diameter  of  Cylinder,  inches  

Stroke,  inches  

Weight  Hoisted,  Single  Rope,  usual  speed,  pounds.  .  .  . 

Diameter  of  Drum,  inches  

Length  of  Drum,  inches  

Diameter  of  Flanges,  inches  

Estimated  Net  Weight,  pounds  

Dimensions  over,  all,  inches.  Width  

"     "       "  Length   

"     "       "  Height   

Width  of  Bed  Plate,  inches  

Length  of  Bed  Plate,  inches  

Foundation  Bolts — number  

"  —size  

"  "  — dimension — G   

<<  ((    (i   

"  —     "    —k  ". 

Center  of  Gravity — Vertical  Height  

  —Distance— A  

<<  H  it    ((   g 
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rum  Deck  ^^^^ 


Double  Friction  E 


'" I      The  Orr  &  Sembower  Dou- 
For  Rapid      |  ble  Friction  Drum  Deck  Winch 
Cargo  1  was  designed  for  hoisting  cargo 

Handling       ^  where  speed    is  essential.  It 

 «  J  presents  the  advantages  of  a 

compact  and  convenient  ar- 
rangement of  two  winches  on  a  single  bedplate  and 
operating  independently  of  each  other  or  simultaneously 
under  the  control  of  two  operators.  This  winch  is 
built  with  S%.  X  8  cylinders  as  shown  in  the  accom- 
pany table  and  is  of  a  capacity  and  power  which  have 
been  shown  by  experience  to  meet  best  all  usual  cargo 
hoisting  requirements. 


4(iiniiniiiiiiiiiiiiiiiiiiniii<iiiMiiiiniiMiiiMi«iiiiiiiiiiiiii 


 ' 'i  The    foot    levers,  friction 

Double  ^  levers  and  throttle  valve  levers 

^        .  I  are  located  in  the  rear  within 

Operation  j  ^^^^   ^^^^^  operators. 

With  two  operators  this  hoist 
can  be  used  for  unloading  two 
separate  hatches  or  with  two  fixed  booms,  the  one  over 
the  hatch  and  the  other  on  the  side  of  the  vessel,  the 
cargo  may  be  lifted  clear  of  the  hatch  with  one  line 
and  taken  over  the  side  of  the  vessel  and  landed  with 
the  second  line. 

I  I      1  he  contruction  of  the  Urr 

I  f  &  Sembower  Double  Friction 

I  Construction  i  Drum  Deck  Winch  fully  meets 
I  f  shipboard  requirements  of  ut- 

!..„..„...H  \  most  compactness  and  minimum 

weight  consistent  with  rugged- 
ness  and  durability.  The  frames,  cylinders  and  bed- 
plates are  built  up  of  the  strongest  types  of  sections 
properly  ribbed  and  reinforced  where  necessary  to  in- 
sure stiffness  and  strength.  The  pinion  is  of  cast  steel 
and  both  gear  and  pinion  have  cut  teeth,  providing 
proper  fit  and  easy,  quiet  operation  with  minimum 
strain  and  wear.    The  drums  are  of  the  Orr  &  Sem- 
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a  Deck 


Double  Geared 


"Superior" 
Double  Geared 
Cargo  Winch 


The  winch  shown  above  is 
the  type  of  double  geared  hoist 
used  on  sea  going  vessels  built 
extensively  in  this  country  for 
the  United  States  Govern- 
ment. Its  special  feature  is  the 
saving  of  time  at  the  dock. 

All  operations,  including  shifting  of  the  clutches  for 
change  of  gearing,  are  from  the  operator's  stand  at 
rear  of  the  engine. 

Gears  are  of  the  herring  bone  type  thoroughly  pro- 
tected by  suitable  guards.  Bored  cross-head  guides  are 
cast  as  a  part  of  the  side  frames  making  a  compact, 
rigid  machine  with  running  parts  well  protected. 

The  drawing  and  table  shown  below  give  the  overall 
and  base  plate  dimensions,  location  of  foundation  bolts, 
the  approximate  height  of  the  vertical  center  of  gravity 
and  the  net  weight. 


Elevation  of  Cargo  Winch 
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Patio 

GtAElNfi 

Patio 

Dimensions 

Of 

OruM 

OOUSLL 
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ther 
lerior"* 


Ft  In 
I)-:t:  T-_- 
Ho:>r5.  H: 
>:cr:'.nz 
For  C:in 

li-ts.  Ash  Hoi-t-.  H.ind 
Winchts. 

ir>: — Worm  (  Ware^i  St-s 
Pnw  rr  Pawl  Pt>^t>.  xnc 
id  So'nv^i  nnd  B.ir2e>: — 
Sw  inizinir  FnL'ine^.  F-  r 
^Vinche-.  and  An':h->r  H: 
■fdj:e<  and  i>r^il  ^J^/ar^f,: 
And  three  drum:^.  . 
lie  HnUtN. 

imp  Scows: — Stein:  an. 


H<         ^V■nv:h^^i  and 


,  SUPERIOR. 


Winches — ^ 


Spur  Geared  ^ 

j      The  ilhisr  nitiuns  shnu-  ;i  nuill* 
Depeudable        ber  of  units  ot  duck  machinery 
Dtsek  including  Winches,  WindlasseSi 

lllSn^^^mm        S^tterinft  Epgbe^  Qaii^iam; 

-   i,„J  E*eh  niifcTim^       «tlfii^|jr  iiw 

and  improved  design  and  is  re- 
plete with  sati^f V  hiii  tVnture^.  Ench  unit  is  designed 
for  cfficiuEit  rj|H'rat]«^n.  is  siibstrinhLilly  huilt,  of  e\cel- 
lent  material  and  .^utH  rinr  \vi(rkninuship,  The  h'nc  is 
quick  acting  and  capable  of  carrying  an  overload  l5e« 
fimd  rated  mpstd^^  This  line  was  designed  in  re- 
lifidme  to  the  At^ia^  i^-^t  United  States  Gavernment 
for  a  strictly  ulMththe-minutc  line  of  equipHK^t  1 
and  large  government  orders  were  received  and  fflledl 
Every  m^i chine  gave  perfect  satEstjctinn  nn<I  thf;  Hoe 
has  been  highly  recommended  by  tliose  conversant  vviA 

Tliil!  i^i^liineii  are  not  built  a  few  at  a  time,  but 
ftre  fiiaHiificitoted  in  large  quantities.  Eveiy  citing  is 
made  on  a  mouldtni^  machine  in  our  own  shops  and 
fveifr  piece  is  machined  in  jijis  nind  fixtures  and  made 
to  minimum  nnd  in?i\iitiiim  limit  u;uipcs  and  templets 
so  that  all  parts  rne  ali-nluK^v  interc]iaML:eah]«\  l^his 
is  a  very  important  feature  should  necessary  repairs  be 

tlitr  Wifi^yti^  fli^;i^^  suit 
either  American  or  Wi^^  s^ndatd  nhiAid. 

Only  the  he>t  luatenil  and  woikniart-^liip  are  useil 
and  each  machine  is  disigfiid  to  give  the  maximum  of 
$ti«ilidi«  ifefn^  #11 Mi  the 

Full  descrtptiOfiSi  prices  and  deliverief  wilf  &e  quoted 
upon  appliGatton.  We  also  make  other  types  besideii. 
those  illustrated,  and  can  furnish  any  type  desired* 

Our  Marine  Department  is  located  at  516  Liberty 

THE  AMERICAN  CLA 

BUCYRUS,  OH 
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Win. 


OME  LEVER  OPERATIOn 


1-PICCE  BOX-5CCTIOrf  I 


The  Helser 
Cargo  Winch 


1  The  new  type  9x9  Helser 
I  Cargo  Winch  has  been  designed 
I  to  meet  the  requirements  of  the 
1  Pacific  Coast  Yards  which  de- 
J  mand  a  heavy  duty,  strongly 
constructed  winch.  This  winch 
has  a  box  constructed  base  plate  with  oil  pans  and 
hold  down  bolt  lugs  cast  in  one  piece,  which  elimi- 
nates the  bolting  together,  and  makes  a  more  rigid 
base. 

The  Helser  Winch  is  of  the  double  cylinder  type 
fitted  with  semi-steel  links  and  brass  link  blocks,  brass 
eccentric  straps  and  brass  cross  head  slippers.  The 
steam  throttle  is  a  specially  designed  double  ported 
piston  valve  with  a  cast  iron  liner,  and  two  snap 


1 


rings,  connected  to  the  link  lifting  lever  shaft  so  that 
the  one  lever  opens  the  throttle  and  raises  the  link 
at  the  same  time.  It  is  conveniently  placed  for  one 
man  to  operate  two  winches. 

This  winch  has  a  cast  steel  pinion  and  a  semi-steel 
gear.  The  drum  is  16"  in  diameter  with  an  18"  face. 
The  drum  shaft  is  3-1 5/16"  in  diameter  fitted  with 
a  gypsy  on  end  of  the  shaft,  which  can  be  extended 
for  a  gypsy  on  the  other  end,  if  desired. 

This  winch  will  lift  10,000  lbs.  on  a  single  line  with 


WINCH  ] 


Cylinders 

Dnira 

Gypsy 

Bed  Plate 

Bore      j  Stroke 

I^ength    1  Pla 

1     Flanges  1 

I     JL\la.  ' 

Body 

nia. 

Length 

Wiflth 

9"        1  9" 

18"    1  ir." 

i 

'  to  13" 

r.i" 

HELSER  MACHINE  WORKS 

864 


LE 

DRUM  SHAFT  3g^D 
0''  BEARinG 


\c\cr  aH'-i  bands  h^r  r.: 
;ui  \\!thr,::t  'isins:  thrc 
pr«.A:rriate;\  s;'.xo  Irvs.  ir 
r.itrlL'      the  pi^Ti'H  r.7<  : 

desired. 
t>  lor  thi<  winch  .irc  mi.*: 
urt  ».an  ne  replaced.  Th. 
■  e  pan  lie-  ;md  ten^p  '^^te?  f- 
•11-^2  I  2"  with  a  5  c 
.  M.  F.  Standard.  The 
troke.    The  valve-  jre 
J  with  cast  ir-  n  h'.-h!r.c 
eplaced  when  worn. 


■  ! 
I 


.1   


%  >ho%^ine  Dimension*  ^^p^: 
of  («ra\ii? 


1  l«;Tr---.r. 


*  ■ 


PORTLAND. 


Electric  T 


""" "" j     The  Benson  Electric  Tele- 
'  I  motor  is  the  ideal  control  for 

Ideal  Control    f  the  steam  steering  engine.  More 
j  than  200  are  in  actual  use  and 

^  ,„„„.„„,..„  .,„;.„......,„J  daily  proving  their  superiority 

over  any  other  method  of  rud- 
der control. 

Its  absolute  accuracy,  the  simplicity  of  construction 
and  operation,  its  positive  indication  of  the  rudder 
position,  quick  response  and  reliability,  recommend  its 
use  in  every  case  where  a  telemotor  is  required. 

It  operates  with  so  little  exertion  on  the  part  of  the 
quartermaster  that  a  straight  course  is  always  kept. 
The  largest  liner  is  handled  as  easily  and  quickly  as 
the  smallest  craft. 


Equipment 
Operation 


The  Telemotor  proper  is  lo- 
cated beside  the  steam  steering 
engine.  The  Master  Control- 
ler is  located  in  the  pilot  house, 
or  on  the  bridge  if  desired,  and 
may  be  either  a  horizontally 
■moving  lever  mounted  upon  a  standard  or  a  small 
wheel.  The  movement  of  the  controller  completes  a 
circuit  to  a  Relay  Panel  which  is  located  either  in  the 
engine  room  or  the  fan-tail  of  the  boat.  Completing 
one  of  these  circuits  from  the  controller  causes  one  of 
two  relays  to  close  which  in  turn  completes  a  circuit 


from  the  main  generators  of  the  ship,  to  the  motor  of 
the  telemotor.  This  motor  is  connected,  through  a 
suitable  train  of  gears,  to  a  cross-head  which  in  turn 
is  mechanically  connected  to  the  valve  arm  of  the 
steam  steering  engine.  The  electric  follow-up  is  also 
connected  to.  the  motor  through  gears.  The  starting 
of  the  motor  moves  the  cross-head  and  engine  valve, 
starting  the  engine.  This  also  moves  the  follow-up 
which  whole  movement  continues  until  a  position  is 
reached  by  the  follow-up  corresponding  to  the  position 
of  the  controller  in  the  wheel  house.  At  this  point  the 
circuit  is  automatically  broken,  releasing  the  relay  and 
opening  the  circuit  to  the  motor.  This  stops  th 
movement  of  the  steam  steering  engine  and  conse 
quently  the  rudder  stops  at  the  desired  point. 

The  whole  system  is  connected  by  wires  and  con 
duit  or  cable,  and  receives  its  energy  from  the  ship' 
generators.    The  motor  is  of  one  horse-power. 


BENSON  ELECTRIC  CO] 


)tors 


:t<ir  lit  *arf:\  -.n  the  B 
^»  ;:rrat  tha:  jK-viiifnT  2 
lin.itrJ. 


inta<!»*« 


which  die 
in  rhc  Bt 


i:ri«nr.  and  pHxitive  .icf  ' 
ipj'i^iniiin  o:  racing  -irr 
sitivp  rudder  rndicator. 
cilitv  in  hand  I  in;:  rH.»it. 
^Nihility  i»r  in>tai;at:on. 
Niri\e  ft»Ilo\v-up  -i>>trm. 

I  low -up    i>  auromacic. 

watching  ot  a  rudder  i: 
>»at  should  be  built  wit 
•rn<i^n  Electric  Telcitioto: 
maintenance  and  operadi 


,  SUPERIOR, 


Dunn 


"""""f      The  Dunn  Stock 
f  was  designed  and 
Dunn  Anchor    1  1889,  by  Herbert 
I  Rear  Admiral,  U.  S 

 „  ,  ,1  ditional  patents  hav 

obtained  covering  ir 
on  the  original  invention,  so  that  the  Dunr 
day  is  the  product  of  30  years*  experience 
study  of  the  subject  of  anchors  under  act 
conditions. 

The  Dunn  Stockless  Anchor  has  distinct 
over  the  old  type  or  stock  anchor.  Grcj 


power  is  obtained  by  the  fact  that  both  fl 
themselves  in  the  sea  bottom.  The  elimin 
stock  makes  it  possible  for  the  shank  of  th 
be  pulled  into  the  hawse  pipe,  and  as  the  i 
freely,  they  draw  up  snugly  against  the  side 
The  anchor  is  stowed  quickly  and  convenii 
ready  for  instant  use. 


I  Construction 
I   and  Operation 


The  Dunn  Anch 
depend  upon  a  pin 
shank  and  flukes  to 
connection  between 

|,„„.„„.„„..,  „„.  ,  .,.„.,„„„.f  and  the  fluke  casting 

integral  trunnions  c 
of  the  shank.  The  shank  piece,  after  bei 
through  the  opening  in  the  bottom  of  the 
drawn  up  into  place  and  wedge-shaped  fi 
are  riveted  in  behind  it.   The  upper  end  o 


AMERICA 

McCORMIC 


AncHor! 


and  the  inner  ^^J^j 
1  circular  bearings 
it  of  the  wedge  st^^^yir 
all  strains  on  thcKu  / 
:hor.   These  two  w© 
with  the  Dunn  And: 
)th  and  secure  bearin 
»  the>  permit  the  oj 
to  be  lett  tree  and  un 
t  ''washing  through" 

ottered  for  foreign 
with  the  mechanism 
m  the  Dunn  Anchor 
all  of  its  weight  is 
which  tilt  the  fluke 

thrown  on  the  poin 
di^  in  as  >oon  as  thf 

embed  itself,  the  anc 
bottom,  must  pcrmii 
ir\ed  lines  and  rour 
•  make  positive  this  d 
nple  holding  surface 
0  give  maximum  hol< 
shank  is  particular!] 
:  and  to  the  high  st2 
rrican  Steel  Foundric 
n  Stockless  Anchors 
r  "holding  power/' 
n  ships  of  the  Unites 
ti  in  large  numbers 
>ard  Emergeno"  Fle< 
uilt  under  their  suf 
relv  bv  manv  impiirt 
rid. 

n  Anchors  are  appr 
Shipping.  Lloyds  R 
and  other  classitlcat 


n  Anchors  are  made  tn  v 
JO  pounds  or  heavier,  i 
ed  in  stock  from  whidi 
e. 


SUNDRIES 

lGCRUNOIS 


Wire: 


6  X  12 
For  Standing  Rigging 
I''  Dia.  and  Larger 


I j  The  Wire  Ropi 
I  I  tured   by   the  Up 

Wire  Rope  \  Company  is  made 
I  j  Crucible  Steel  U-A 

I  Perfection  quality. 

form  in  quality,  t 


Socket  Thiml 


properly  proportioned  and  the  rope  as  a  w 
up  so  scientifically  that  each  single  wire  be; 
proportion  of  the  general  load. 

Upson-Walton  Wire  Rope  is  made  in  a  1 
of  types,  each  specially  designed  for  the  vvor 
formed. 

Nubian  Black  treatment  on  bright  rop 
lubricates  the  individual  wires,   but  pn 
against  corrosion  better  than  an  external 
The  latter  statement  applies  especially  tc 
wires,  which,  after  the  rope  is  built,  cannot 

U-W  Pearl  Gray  makes  the  finest  of  gal 
ishes. 


THE  U 

1294-1310  W.  ELE 


Tire  Rope  i  ^ 
FittingB        j  J 

-  ...  ■  ^  y 

0 

g  of  many  others. 

position  to  furn; 

for  all  purposes, 
ir  stock  of  Tumb 
dard  listed  dimen 

that  of  Hooks.  I 
rious  designs  of  cc 
ir  products  indu 
Chain  Plates,  Pai 
vhich  arc  carried 
ints, 

r  staff  includes  a 
P  under  compete 
n  ships  or  on  lane 


Shackle 


ShadJe 
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f   ' '       Haldt  Stockless 

I  Baldt  Stockless  :  built  in  all  size 
1  Anchors  for  All  i  pounds  to  30,000 

I    Requirements    I  ^^^f^^'    '^^*^>  ar< 

 .1  sively   by   the  L 

Navy.  They  an 
wide  use  on  merchant  and  passenger  ship 
the  world,  and  are  in  general  use  for  moo: 

A  particularly  large  stock  is  carried, 
requirements.    The  large  manufacturing 
the  Baldt  Anchor  Company  permit  imn 
eries  of  most  standard  sizes. 


j   Features  of  the 
f  Baldt  Stockless 
Anchor 


The  Baldt  Pat 
Anchor  is  cast  in  t 
head,  or  crown  anc 
ing  one  part,  and 
other.    The  two  i 
nected  on   the  b 
principle,  and  so  arranged  that  the  fluk( 
at  an  angle  of  45  degrees  to  the  side  of  th 
next  to  the  bottom. 

The  head  is  permitted  to  move  freely  • 
and  the  ball  and  socket  is  so  arranged  th 
cannot  pull  apart. 

All  anchors  fitted  with  forged  shank* 
cast  steel.   Forged  shanks  are  much  super 


i'"" ' ' 1  First — No  mat 
I  Advantages  of  j  anchor  falls,  hot 
!  the  Baldt  ^  always  down  an 
\  Stockless  Anchor  ]  simultaneously,  gi 

;«  noldmg  power  th; 

anchor  made. 
Second — The  Baldt  Stockless  Anchor 
sure  of  taking  hold  the  moment  the  straii 
the  cable. 

Third — As  the  two  fluke^  arc  always  d< 
cannot  foul. 

Fourth — The  anchor  cannot  drag  be 
not  roll  over. 

Fifth — It  cannot  become  fouled;  then 
to  break,  loose  or  bend,  and  no  trunnion* 

Sixth — Its  great  strength  and  durabil 
are  made  of  the  finest  grade  of  opcn-hea 
each  anchor  is  submitted  to  exhaustive  tesi 


BALDT  AN 


Acco  SI 


End  View  of  Testing  Machine  Showir 


I      The  illustration  above  is  an 
in  f  end  view  of  the  testing  machine 

I  showing  chain  in  position  ready 
I  for  testing.    No  chain  is  abso- 

 lutely  safe  unless  it  is  actually 

proof  tested.  There  is  always 
of  a  chain  having  a  link  improperly  welded, 
:hewisc  defective,  and  this  can  be  detected 
Jting.  We  actually  test  every  pound  of 
in  our  plants. 

proof-tested  to  about  one-half  the  average 
rain.  The  ordinary^  safe  working  load 
?xcced  one-third  of  the  breaking  strain,  or  a 
ne-half  the  proof -test.  Therefore,  the  size 
red  for  a  given  safe  working  strain  can  be 
nincd  by  constructing  tables  showing  proof 
caking  strains  on  the  various  chains. 

All  our  stud  link  anchor 
chain  is  made  from  the  highest 
grade  refined  iron,  rolled  in  our 
own  rolling  mills.  Our  many 
years  of  experience  in  produc- 
ing chain  iron  insures  an  even 


Link 
Chain 
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isting 

1  fibrous,  and  possessing 

Stud  Link  Chain  in  all 
idards  and  specifications, 
nd  inspection  certificates 
Lloyd's  Surveyers  are  in 
ictories  and  conduct  all 

ie  to  the  latest  approved 
f  the  American  Bureau 
on  vessels  of  American 
ith  chain  to  these  stand- 
these  specifications  are 
s.  Test  and  inspection 
iureau  of  Shipping  fur- 

irnish  Stud  Link  Chain 
irements. 

o  our  own  test  and  in- 
specifications  as  that  of 
ping.  The  same  grade 
:ests  are  identically  the 


Acco  SI 


H.  B.  Quali 


I 1  We  manufacture  Dred 
I  f  Chain  in  three  qualities,  \vhi< 

I  Dredge  Chain  \  differ  in  the  character  of  co 
1  I  struction  of  the  iron  that 

 I  used.    H.  B.  quahty  is  equal 

any  other  Dredge  Chain  mac 
but  where  price  is  not  a  special  object  but  qualit>' 
the  prime  factor,  we  recommend  either  our  Ajax 

CHA 


H.  B.  Dredge 


Size,  Inchcf 

Standard 
Pitch 

Outside 
Length  in 
Inches 

Uutsidi-  Widl 
in  Inches 

Proof  Test 

H 

1  11/16 

3 

2% 

12.000 

1  15/16 

3 /a 

2/ 

18.000 

n 

2  3/16 

4 

2% 

24.500 

1 

2V2 

3% 

32.000 

2^ 

5/8 

3« 

40.000 

m 

3^ 

5-)4 

4 

49.000 

3  9/16 

6  7/16 

4  9/16 

58.CCO 

3% 

7 

5 

67,000 

IYa 

5/ 

77,000 

5  ?i 

83,000 ' 

9/ 

6  3-i 

95.0001 

2 

IYa 

10 

6H 

108.000 

2% 

6% 

10  H 

7  'A 

1  122,000^ 

2% 

6^ 

illH 

7  H 

i  136.500 

2H 

6% 

11  7/S 

1  152,000 

2V2 

1  7 

|12/ 

1  SH 

168.500 

AMERICAN  cm 

BRIDGI 


Chains 


Chain 


:  Special,  which  are  manufactured  from  specially 
d  and  refined  iron,  the  result  of  long  years  of  cx- 
nent  and  experience  in  our  own  rolling  milk  to 
uce  grades  of  iron  that  will  withstand  the  heavy 
n  put  upon  this  class  of  material. 

table  of  tests  and  dimensions  of  the  different 
es  is  given  herewith. 


Ajax  Dredge 


Average  Safe 
Working 
Load 

Proof  Test 

Approximate 
Breaking 
Strain 

Average  Safe 
Working 

Average  Wt. 
per  Foot 

1 

7,200 

1 

14,000 

27,000 

8.000 

4 

10.800 

20,000 

40,000 

12,200 

6^ 

14.700' 

26,000 

52,000 

16,100 

8 

19.200 

33,750 

67.500 

20.500 

10 

24,000 

41,500 

83.000 

25.500 

13 

29,400 ' 

52.000 

104.000 

31,200 

16 

34,800 ' 

60.000 

120.000 

36,100 

19 

40,200 ' 

70.400 

140,800 

43.400 

23 

46,200 

81,500 

163.000 

50,200 

28 

49.800 

1 

87,500 

175.000 

52,500 

31 

57.000' 

100.000 

200,000 

60.000 

35 

64.8001 

114.000 

228.000 

69,600 

40 

73.200 

129.000 

258,000 

77,400 

47 

81.900 

143.000 

286,000 

85.800 

53 

91,200 

159.500 

319,000 

95.700 

38K 

102.100 

180,000 

360,000 

108,000 

65 

lOMPANY,  mC. 

CONN. 


]lhains 


Chain 

on  special  constructions  upon  receipt  of  definitBl 

ications. 

I      We  are  prepared  to  supph^ 
\  Anchor   and   Joiner  Shadls, 
Shackles       i  both   Screw    Pin   and  Roual 
I  Pin,  in  sizes  from  3/i6indii» 

 I  2  inch.    Also  Shackles  for  r  ' 

Link  Cables  made  to  Amen- 1 
Bureau  of  Shipping  or  Lloyd's  standard  di-| 
ions. 

le  tables  below  show  approximate  weights  io'| 

isions. 


S  OF  SHACKLES 


Oral  Pin  Vhain  ShwUn. 


le 

Inside 

Onl  Ptn               r  9m 

Lh 

Width 

ThiekDm 

width 

IG 

% 

% 

6/16 

T/ie 

10 

% 

% 

sr 

I 

% 

7/16 

9/ie 

% 

H 

« 

16 

9a6 

ii/ie 

« 

1 

% 

is/ie 

i» 

16 

IV* 

1 

1% 

•% 

1% 

M 

1V4 

1 

IK 

1% 

1^ 

m 

m 

1% 

IK 

m% 

2% 

1% 

1 18/16 

vm 

2% 

m 

1% 

vat 

2% 

1% 

s 

2% 

1% 

2% 

s 

2K 

^      \  \ 


Cargo  ^letsi 


01 

si: 


net.  8  X  8,  <^  \  9  or  lo  : 
indicate  the  size  net  requ 
width  in  feet,  also  the  « 
The  chain  is  furnished 
Drdercd. 


Finijihes 


I  fin 
\  e(i 

:  CO; 

•    '    ■  •  .  ...  ,..\  ^in 

wc 

attention,  enables  us  to  in 
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AM 


Acco  Ship  Chains 


U  u  r 


pJ-JJJ 

i  i  f  M  ^ 

Jtj'k^i  «jrvrv»  «Aa»  «^iLrt^ 

ClJJJ.-L 


Cargo  Net 


rjjo  Nets  are  made 
lip  s  use  in  any  size 
ired.  The  regular 
icnsions  are:  chain 
ind  •>s  inch;  mesh 
square ;  complete 
luare.  In  ordering 
ing  the  length  and 
and  mesh  wanted. 
•  unless  otherwise 


Tn  and  up-to-date 
d  metal  -  treating 
to  which  we  are 
Iding  new  devices 
s  of  our  own,  as 
s  that  come  to  our 
Iditional  net  prices, 


any  finish  or  special-treated  chain  that  may  be  call( 
for. 

Bright  finish  is  obtained  by  tumbling  the  product 
especially  constructed  revolving  barrels.  All  scales  ar 
rough  spots  are  removed,  leaving  a  smooth,  polish( 
surface. 

Black  finish  is  obtained  by  immersing  the  product 
asphaltum  diluted  with  benzine.   It  gives  a  dull  bla< 
coating  which  will  prevent  early  rusting.  This  fini: 
is  used  mostly  on  heavy  welded  chain. 

Nickel  finish  is  obtained  by  nickel  electro-platir 
and  is  absolutely  rust-proof. 

Cold  galvanized  finish  is  obtained  by  zinc  electr 
plating.  This  finish  prevents  deterioration,  but  is  ni 
absolutely  rust-proof. 

Hot  galvanized  finish  is  obtained  by  immersing  tl 
product  in  a  hot  bath  of  zinc,  which  leaves  a  hea^ 
coating  on  same.  This  finish  is  the  best  rust  preventi^ 
possible. 


AN  CHAIN  COMPANY,  INC. 

BRIDGEPORT,  CONN. 
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Ship's  Chains 


Stud  Link  Chain  Passing  Over  Windlass 


The  Stud  Link  Ship's  Cable 
f  Chain    manufactured    by  the 
Chains    ;  United  States  Chain  and  Forg- 
;  inj;  Company  is  made  in  all 

 I  sizes  to  fit  standard  wildcats  as 

adopted  by  the  United  States 
Joard  and  manufactured  by  all  standard 
lanufacturers.  Details  of  dimensions  and 
1  be  furnished  on  request. 

United  States  Ship's  Cable 
:  Chain  is  made  to  meet  in  all  re- 
lations    i  spects  the  specifications  of  the 
1  American  Bureau  of  Shipping, 
I  Lloyd's    Register,    Bureau  of 
Veritas,  or  to  Navy  Specifica- 
1  link  is  proof  tested  in  the  company's  fac- 
proved  testing  machines  to  strains  required 
ting  societies  and  a  certificate  is  furnished 


construction  result  in  a 
quirements  of  strength 
over  standard  wildcats. 


Repair  Chains 


ci 
cl 
ir 
S 


pair  chains,  in  case  of 
short  notice,  and  for  qui( 
for  this  purpose,  in  cai 
present  standard,  it  will 
width  and  length  of  11 
rluplication. 


  i      United  States  Ship's  Cable 

i  Chain  is  made  from  the  best 
iction        grade  of  iron  obtainable,  and  is 
rolled,  s  h  a  p  e  d.  welded  and 

  proved  in  the  company's  mills. 

The  utmost  care  is  observed  in 
>f  its  manufacture  to  obtain  links  of  abso- 
rity  and  uniformity.     Improved  methods 
workmanship  throughout  the  proce-^  of 


Chain  for 
Other  Purposes 


a  I 
m 
ai 

y; 

gear  chain,  sling  chain* 
cargo  chains,  etc.  Shack 
also  manufactured.  All 
same  high  grade  of  mat« 
anchor  chains  and  can  \ 
best  possible  ser\'ice. 


NITED  STATES  CHAIN  &  FORGING 

UNION  ARCADE,  PITTSBURG,  PA. 
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aco  Electric  Steel  Anchor  Chain  Cable 


£le«lfi«  SMI  Aodtat  Ch«^  CaLlf  |i««4f  for  JiiipecliMi 


e8  df 

\ncIior 

Cable 


The  OUtstaiuiinj^  ft^iitures  rif 
"Naco'*  Electric  Steel  Anchor 
Chain  Cable  Sfrrtlipth  ^tf* 
Uniformity. 

The  combination  of  superior 
quality  of  material  with  design 
hich  the  stud  is  cast  integral  with  the  link 
'ly  eliminating  loose  or  lost  studs)  makes 
lain  the  strongest  Anchor  Chain  manu- 

t  uniformity  of  size  and  shape  of  links  gives 
ation  over  Wildcats  of  standard  design, 
mnecessary  to  provide  for  such  variations 
es  as  are  required  for  forged  chain. 

"  '  ]  Lloyd's  Register  of  Shipping 

:  and  the  American  Bureau  of 

atioiis     .  Shipping,  approve  the  use  of 

'  "Naco"  Electric  Steel  Anchor 

■  Chain.    The  proof  test  on 


"Nacof^  Ctiain  h  s^t  at  the  bre;ikif»g  load  Qtt  WlPU^^ 

Irai  ^dlk  40%  be 


The  thorough  inspection  and 
\  testing     of     "Naco"  Ekctric 
In8pection      ]  Steel  Anchor  Chain  dbk  to- 
I  gether  with  its  great  strengtk 

 k  guarantee  full  ser\'ice,  and 

sure  safet>'  when  life  and  prop- 
crt>'  are  at  stake. 


More  than  6,000  ton  of 
"Naco"  Electric  Steel  Anchor 
Chain  Cable  were  funiiiiMii» 
the  Emergency'  Fleet  Corpan- 

   \  tion  during  the  year  i9i9iHidcr 

the  4usl  ingpcctTon  uf  rfif  Abbw-- 
Bureatt  of  Bhilltiiiig  and  tttfdts  Register  i»r 


Enierpency  Fleet  | 
Corporation 
Orders 


icaii 
ping 


Furnace  Used  in  Making  "Naro*'  Steel 


50,000  Lb*  Chiio  T«itiii« 


HE  NATIONAL  MALLEABLE  CASTINGS  CO. 

CLEVELAND,  OHIO— 
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Propellers  and  M 


I ■ - ' I  The  H.  G.  Trout  Co.  has  — 
I         General        !  operation  for  half  a 

I  T  f  *•  =^  century,  as  manufacturers  of 
I      Intormation     =  At    •  a 

I  I  Marine  Steam  lingmes  and 

I  ,.,  )  IVopeller    wheels,  during 

which  time  they  have  earned 
an  enviable  reputation  for  high  grade  workman- 
ship and  material  used  in  connection  with  both  of 
the  aturementioned  products. 

Their  plant  consists  of  a  large  Semi-Steel  and 
Bronze  Foundry,  with  melting  capacity  sufficient  to 
take  care  of  the  largest  requirements  in  those  lines. 
In  addition  they  have  large  and  modern  Machine  and 
Pattern  Shops,  which  enables  them  to  handle  all  the 
work  necessary  for  the  construction  of  both  en-  Cat 
^ines  and  propellers. 


H.  G.  TROl 


220-248  OHIO  ST.,  BU 
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Propellers,  Manifolds,  Valves  and  Winches 


Electric 
Driven  Pumps 


that  i>  required  of  them. 


The  Kerr  V'ortex  Turbine 
Pump  is  made  in  both  vertical 
and  horizontal  models,  especially 
adapted  to  motor  ships.  These 
pumps  are  made  in  one  or  more 
stages  depend inf5  on  the  service 


Propeller 
Wheels 


:      Kerr  Propeller  Wlieels  are 
i;  made  from  a  special  high-grade 
of  semi-steel,  insuring  a  close 
]  grained  casting  of  unusual 

1^     ^     i  strength.    The    cfHciency  of 

Kerr  wheels  is  assured  by  their 
correct  design,  pitch,  blade  angle  and  smooth  surface. 
Each  blade  is  cast  in  the  exactly  proper  relation  to  all 
of  the  others,  and  the  surfaces  are  finished  so  as  to  be 
absolutely  true  and  parallel. 


Kerr  Solid  Propeller  Wheels  are  made  in  two  sizes, 
as  shown  in  the  following  table: 

Diameter.  Pitch  Weight 

14  ft.  12  ft. —  5  in.  12,(.)00  lbs. 

15  ft.  13  ft. — 10  in.  I4,(XX)  lbs. 

Special  wheels,  of  any  diameter,  from  three  feet  up 
to  the  largest  sizes,  can  be  supplied,  suitable  for  all 
special  needs. 


Manifolds 


1  In  the  Kerr  Manifolds, 
I  maximiuii  strength  is  combined 
:  with  minimum  space.  They 
•=  are  machined  with  accurate 
jigs  and  templates,  making  parts 
interchangeable.  A  special 
grade  of  semi-steel  is  u-^ed,  insuring  a  close  grained 
metal  of  unusual  strength. 

Special  manifolds  will  be  furnished  to  pattern  or 
specification,  and  parts  of  stjmdard  manifolds  may  be 
reduced  or  flanges  altered  or  drilled  to  meet  special  re- 
qm'rements. 

Valves  may  be  of  screw  lift  or  non-return  type.  All 
fittings  are  of  brass  or  bronze  a^^  desired. 


Special  Valves  can  be  made 
i  according  to  speci  Heat  ion  from 
Special  Valves    |  2"  to  14".    The  itjofc  comraoo 
{  types  are   overboard  discharge 

i   J  valves,  sea  cocks,  blow  oit  cocb, 

stop  valves,  screw-down  check 
valves,  three  and  four-way  plug  cocks,  weighted  check 
type  of  angle  and  globe  valves.  They  arc  made  of 
brass  or  iron  as  ordered.  When  necessan'  to  usf 
spigots  with  overboard  discharge  valves,  special  desigDS 
are  required  to  meet  individual  requirements. 

Flanges  of  all  kinds  are  also  manufactured,  includ- 
ing bulkhead,  double  boss,  and  lead  and  copper  pipe 


flanges.  Flanges  may  be  drilled  to  standard  reqlliI^ 
ments  or  for  special  use. 

Strainers  of  all  descriptions  can  also  be  furnished. 


 "1     Kerr  Winches  are  built  in  1 

j  number  of  sizes  for  right  or 
Winches        ]  left  hand  operation  and  suit- 
I  able  for  handling  both  ha^ 

 :  and  light  loads  and  combuune 

all  necessary  features  for  effi- 
cient and  rapid  handling  of  steamer  cargos.  They 
are  of  the  single  drum  t>pc,  with  reversible  engine,  and 
one  or  two  gypsy  heads  as  desired.  All  parts  are  made 
to  gages,  jigs  and  templates  and  the  design  and  con- 
struction are  of  the  best  throughout. 

Engine  operated  ash  hoists  or  steam  ejector  type  ash 
guns  may  also  be  furnished. 


KERR  MACHINERY  CORPORATION,  DETROIT,  MICH. 
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I " '""""1  Kerr  Evaporatoi 
I  j  in  all  sizes  up  to  5c 

1      Evaporators      \  hours,  and  larger, 
I  1  a  supply  of  absolut 

i  .,,  J  tilled  water  for  bo 

drinking    and  cu 

poses. 

The  general  design  consists  of  a  shell 
arc  type  of  manifold  and  heating  coils  m 
hinged  door  which  enables  it  to  be  swung 
convenient  inspection,  cleaning  or  repair. 

The   evaporator    is   equipped  with 
safety  valve,  pressure  gages,  water  gage 
glass  and  salinometer  cock.    The  coils  / 
are  of  seamless  drawn  copper  and  are  / 
helical  in  shape  to  take  care  of  natural  T 
expansion  and  contraction.    This  per-  \ 
mits  the  scale  to  be  removed  by  sud- 
denly flooding  the  evaporator  with  cold 
water,  and  blowing  down  at  intervals, 
to  a  great  extent  eliminating  scaling  by  hai 

The  shell  is  tested  to  50  lbs.  and  the  coil 
folds  to  500  lbs.  hydrostatic  pressure. 

i'*" " "f  Vertical  and  hori 
=  j  plcx   and  duplex 

I  Steam  Fumps  |  pumps,  vertical  and 
f  fsimplexvacui 

I  -J  steam  and  centrifi 

pumps,   engine  dri 
rugal  circulating  pumps,  general  service  pu 


KERR  MACHINERY 


Propellers  and  Marine  Hardware 


Compelling 
Facts 


and  is  being 
bal anced 
preparatory  to  being  bored  and  key- 
seated. 

It  is  accurate  in  every  detail  and 
requires  no  machining  or  chipping 
other  than  tlie  bore  and  keyway  for 
driving  shaft. 

The  tip  of  every  blade  is  true  to  a 
circle  equal  to  propeller  diameter. 

The  thickness  of  each  blade  at  a 
given  point  on  an  arc  corresponds  by 
caliper  measure  with  the  thickness  at 
a  similarly  located  point  on  every 
other  blade. 

There  are  no  measurable  variations 
in  any  blade. 

The  wheel  as  cast  is  more  accurate 
than  the  present  machine-finished 
wheel.  Our  built  up  propellers  either 
in  bronze  or  iron  are  just  as  accurate. 


The  '^Thacher  Patent 
Process"  Wheel  slunvn  in  tht^ 
photograph  has  just  come  from 
the  foundry' 


Patented 
Process 


and 

tiir  jinj^t  con^plete 
of  propeller  dcsigf 
opcratiQit  in  cxiw 
have  any  propul 
solve  we  would  I 
you  i::in  on  us* 

dry  Corpor*Ttion  ■ 
1852  and  has  hac 
experience  in  the 
ptopdlm  md  alb 


By  no  other 
I  known  process 
;  are  such  ac- 
:  curate  results 
obtained.  A 
"Thacher  Pro- 
peller" means  elimination  of  vibra- 
tion and  excessive  wear  and  tear  on 
expensive  machinery,  increased  effi- 
ciency at  lower  maintenance  cost, 
and  very  often  increased  speed  with- 
out increase  of  power. 

To  those  users  of  propellers  who 
realize  the  importance  of  propeller 
wheel  efficiency,  we  offer  a  perfect 
screw  propeller  made  by  our  own  ex- 
clusive patented  process  and  the 
ser\'iccs  of  our  designing  and  engi- 
neering department. 

Price  comparison  can  only  show  that  "Thacher  Pat- 
ented Process  Propellers"  are  economically  superior  to 
any  wheel  ever  before  produced. 


Balancing  a  Thacher  Process  Propeller 

I  ' " ■ = We  also 

I  fittings  and  1 
Deck  Fittings    i  ware,  such 
t  Capstans,  Bi 

   I  Hawse  Pipe 

holes.  Deck 

Gratings  and  Anchors. 


Dyson  Method 
Designs 


Propeller  design  is  a  subject 
that  can  be  mastered  only  by 
constant  study  and  wide  expe- 
rience. We  have  a  department 
which  specializes  exclusively 
in  propeller  design.  All  of  our 
designs  are  based  on  the  Dyson  Method,  and  we  are 
glad  to  be  able  to  say  that  our  force  of  Propeller  De- 
signers has  worked  in  close  touch  with  Admiral  Dyson 
for  many  years  and  has  had  all  the  advantages  to  be 
obtained  by  close  association,  both  as  to  instruction 


\ ■ I     "The  A 
I  Shaking 
Boiler  Grates    {  Marine  or  S 
{  exclusively  n 

 ,„.^J  The  results 

grates  in  thi 
attested  to  by  hundreds  of  users. 

For  further  information  write 
booklets : 

**Thachcr  Process  Propellers." 
"Efficiency  in  the  Screw  Propellc 
'^The  Albany  Sectional  Shakine  < 
"Catalog  M." 


THACHER  PROPELLER  &  FOUNDRY  CORP( 

ALBANY,  N.  Y. 
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Cramp's  Shipyard.    Established  in  1830  by  William  Gr 


_  Both  Sli%i 


"Xhc  Great  NorthcrO,  a 
tufbuw  driv^eii  express 

steamer,  used  by  the 
United  States  (  jo  vein- 
ment  as  a  transport  dur- 
ing the  War,  established 
a  new  world's  round-trip 
record  from  New  York 
to  Br»t  and  bidc  afitmill 
12  dftys,  1  hour  and  3$ 
minutes,  an  average 
of  21.3  ktiot^.  Inuring 
America'^  p:iri:idiiatit>n  in 
the  War  she  made  20  trips  through  the  War  Zone 
lanfjcd  more  Anieric|a  Jroojis     ^mm  per  4ay 


Both  Ships 

Equijjppfl  u  ith 
(Slaiiip  Machined 
Propeliera 


The  propeller  showii  is  of  the 
same  type  bs  those  on  the  Gieat 
Nortiicm,  It  is  cast  of  Par- 
sons' Manganese  Bronze,  14  ft, 

 6  ins.  diameter;  weighs  13,000 

lbs.  It  is  Cramp  machined  on 
all  surfaces,  which  means  that  it  is  perfect  in  accuracy 
of  pitch,  has  true  helical  driving  surfaces,  absolutely 
smooth,  and  the  thicknesses  of  blades  at  all  points  are 
as  designed.  It  is  consequently  in  exact  static  and 
dynamic  balance.  No  method  of  casting  has  ever 
been  devised  that  will  produce  these  results. 


V 

c! 
tj 
e 
c 

P 

o 


THE  WM.  CRAMP  &  SONS  SHI 

PHILADELP; 


TS — Propell^ 


icorporatrii  in  1872  Under 


Caet  Un- 
ined  Drivin<: 
Surface 
Accurate 


On  3II 
or  the  Gi-e 

ir.uxirniim 
ptrndinj  — c 
the  ^rr-  T  r; 

ha\e  all  t:ie  q-.::ili'tLCs  o:  t 
t  >urf:icc  and  de^iimrf^ 
led  :ibove.     The*c  rf< 


ii  -A 

I  ^^^^^^^^ 

IB 

s 

■i 

t  li'ic  drivir.s;  fices  of 

to  a  :r-.e  hclicnl  >urfaoe 

n  the  r.icks  or  blades. 

squired  thickne*?.  D-urir^-. 

n  the  Cramp  Shop 

for  Cramp  built  slifp<  axi_._ 

lip  builder?  ail  over  rh*  VT" 


:  ENGEVE 

PA. 


High-Grade      \  5' 
Castings  I 

T 

tions  made  are  Parsons* 
Special  Bearing  Bronze, 
draulic  Bronze,  Cramp's 
Disc  Metal  and  all  Gov, 
tions.  These  composition 
wigs  or  ingots.  Steel  cai 
hearth  process  and  iron  c 
iron  or  semi-steel. 


Sole 
Makers 


the 

St£ 

Cu 

^  an( 

Bn 

non-ferrous  metals  in  the  ^ 
All  brass  and  bronze  fii 


products  famous  throughoi 
and  England.  The  stro 
tensile  strength  and  clong 
the  highest  compressive  sti 
ities  of  any  manufactured 


Cramp 
Quality 


fro 
Br. 
Br 

,  ha  I 

.  .     .  «*^t 

nest  anti-tnction  qualitie? 
nearest  approach  to  an  oill 


I'urson*'  White  Hi 


THE  WM.  CR 


macliine  i 

finishing 

boring-m; 


Marine  Forgings 


A  General  View  of  the  Main  Bay  of  the  Forge  Sh( 

forgings  from  cono 
The  Pacific  Construi 
many  and  at  a  cosi 


Plant  and 
Equipment 

large  annealing  fun 
cranes  in  the  forge 
eight  powerful  hogg 
tion  to  all  the  smal 
complete  and  all  la 
rangement. 

Robert  C.  Monte 
and  founder  of  the 
shipbuilding  circles  : 
cal  engineer.  Und< 
Construction  &  Eng 
right  to  have  and  h( 
in  dealings,  with  fa 
cellent  workmanship 


;rn  Frame,  Welded  Up  and  Ready  for  Shipment. 
Weight  36,000  lbs. 

riority  and  desirability  of  forged  stern  frames 
frames  and  the  adoption  of  the  former  by  so 
ders  has  resulted  in  a  great  demand  for  these 


IFIC  CONSTRUCTION  &  ENGINEE 

2917  E.  MARGINAL  WAY,  SEATTLE,  WASE 
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5  of  any        -I'hroMil^i  J 

— '-'^       I  the  It  a  O, 

Aini  Sbip  \  sViP  ''^P^lT' stern 


\ 


Wheeling  Mold  One  Piece  Rud 


Advantages  of 
One-Piece  Cast 
Steel  Rudders 


Why  purchase  rudders  of  the 
built  up  type  when  you  can  ob- 
tain them  of  one  piece  cast  steel 
with  more  strength,  at  practi- 
cally the  same  price? 

The  above  views  are  typical 
of  one  piece  cast  steel  rudders  and  four  piece  stern 
frames  recently  completed  for  use  on  United  States 
Shipping  Board  vessels. 


Manufacturing 
Methods 


We  employ  special  foundry 
methods  in  molding  and  cast- 
ing all  stern  frames  and  rud- 
ders which  insure  castings,  per- 
fect, both  in  structure  and  shape. 
We  also  have  specially  built 
machines  by  which  all  gudgeon  holes  can  be  bored  at 
one  operation  thus  guaranteeing  perfect  fit  when  as- 
sembled on  ship. 


Types  of 
Castings 


We  can  furnish  stern  frames 
I  in  one,  two  or  four  sections. 
i  We  also  produce  rudder  stocks, 
i  crossheads  and  tillers,  stem  cast- 
;  ings  and  rudder  bearings  either 
rough  or  completely  machined. 
All  steel  castings  are  made  by  Acid  Open  Hearth 
Process,  thoroughly  and  carefully  annealed. 

All  iron  castings  are  made  from  Air  Furnace 
Melted  Iron  of  high  tensile  strength. 


i 


WHEELING  MOLD  AND  FOU 

WHEELING,  WEST  VI] 
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Diesel  Engines 


Nelseco 
nstallations 


The  New  London  Ship  & 
I  Engine  Co.  has  furnished  many 
I  commercial  Diesel  Engines  for 
I  installation  in  Cargo  and  Pas- 
I  senger  Vessels,  Tugs  and  Fish- 
ing V^essels,  on  both  the  At- 
and  Pacific  Coasts. 

ndreds  of  engines  have  also  been  built  for  the 
.  and  foreign  Governments.  The  uniform 
J  rendered  establishes  the  reliability  and  economy 
'  Nelseco  Diesel  Engine. 

The  New  London  Ship  & 
Engine    Co.    was    the  first 
builder  of  marine  Diesel  en- 
gines   in    tlic    United  States. 
Since  191 1  the  manufacturing 
facilities  have  been  rapidly  ex- 
(1  until,  at  the  present  time,  the  company  can 
rally  fabricate  the  entire  engine  from  the  raw 
ial  to  the  finished  product. 

?  plant  includes  Machine  Shop,  Forge  Shop,  Pat- 
i>hop,  Foundry,  Coppersmith  Shop,  and  Screw 
lolt  Shop.  Eqm'pped  throughout  with  the  most 
n  machinery  and  tools,  work  of  the  highest  grade 
formly  produced. 

?  completeness  of  this  equipment  has  permitted 
'velopment  of  the  Nelseco  Engine  to  the  highest 
?  of  reliability  and  efficiencv. 


[5  Experience 
in  Diesel 
iamifacture 


conomy  of 
le  Nelseco 
Diesel 


The  Diesel  Engine  is  uni- 
versally recognized  as  the  most 
efficient  prime  mover,  in  fuel 
consumption.  The  Nelseco  Die- 
sel operates  on  the  full  Diesel 
principle,  securing  ver>'  low 
ing  costs. 

ises  cheap  crude  or  fuel  oil.    At  full  power  the 
onsumption  is  less  than  .07  gallons  per  horse- 
hour.    Lubricating  oil  requirements  are  very 


aeration  of 
le  Nelseco 
Diesel 


Intake 
Stroke 


Nelseco  Diesels  are  of  the 
slow  speed,  heavy  duty  type — 
the  proven  and  accepted  type 
for  all  commercial  motor  ves- 
sels. They  operate  on  the  four 
cycle  principle,  the  piston  mak- 
)ur  strokes — two  up  and  two  down,  for  every 
istion  that  takes  place  in  the  cylinder. 

 I      During  the  first  downward 

\  stroke  of  the  piston  (A)  the  in- 
?  take  valve  (B)  on  the  working 
-  side  of  the  engine  opens,  and 

 ,„  „„„  ,        through  the  intake   (C)  pure 

air  is  drawn  into  the  cylinder 
by  the  downward  or  "suction"  stroke  of  the 
(A). 

When  the  downward  stroke 
is  complete  the  intake  valve  (  B) 
closes,  and  the  upward  stroke  of 
the  piston  (A)  compresses  the 
 I  air,  thereby  raising  its  tempera- 
ture to  the  point  where  it  will 
and  completely  burn  fuel  or  crude  oil.  This 
ession  continues  until  the  piston  (A)  reaches  the 
)f  its  upward  travel. 


mpression 
Stroke 


Cross  Section  of  Nelseco  Diesel  yj»|pf»f» 


A. 
H. 
<\ 
I». 
K. 
F. 
G. 
H. 


PlstoQ 

Intake  ValT« 
Intake  Manifold 
Cylinder 
Fiinl  Valve 
i'rniikahaft 
Exhanst  Valve 
Kxliaiiat  Manifold 


Combustion 
Stroke 


At  this  moment  the  fud 
(E)  opens,  a  charge  of  hide 
IS  sprayed  into  the  hot  air  in  d 
cylinder   (D),  the  oU  iffin 

 j  and  the  expansion  of  the  hun 

ing  gas  forces  the  piston  (A 
downward,  turning  the  crankshaft  (F).  This  if  tl 
''power  *  stroke. 


iiiiiiimitHinniiiiii 


The  momentum  of  the  I] 
Exhaust  ^'^^^  causes  the  crankshaft  (F 

Stroke 

jorccs  the  piston  (A)  upwai^ 

   H  '  During  this  upward  stroke  4 

^  ^  exhaust  valve  (G)  on  die  U 

of  the  engine  opens,  and  the  upward  movennt  of  4 
piston  (A)  forces  the  "exhaust"  or  burnt  gHetooti 


W  LONDON  SHIP  &  ENGINE  CO.,  GROTON,  CONN 

900 


Diesel  E 


the  combustion  chamber  through  the  exhaust  manifold 

.  . 

This  four  stroke  cycle  is  repeated  in  each  cylinder  of 
the  engine  once  in-  every  two  revolutions  of  the  crank- 
shaft. 


fnifrlMlBel 


I  Diesel  Engines 
I  Up  to  2000  H.P. 


Nelseco  Diesel  Engines  are 
built  in  sizes  up  to  2cxx)  H.  P. 
on  the  pages  following  are  given 
the  principal  data  for  the  fol- 

\  !  lowing  sizes: — 120,   180,  240 

and  360  P. 
For  any  specific  conditions  we  will  be  pleased  to  sub- 
mit recommendations. 


Nelseco  Heavy  Duty  Marine  Type  Diesel  E 


Diesel  Electric 
Drive 


We  are  also  prepared  to  sub- 
mit complete  proposals  for 
Diesel  Electric  Drive.  Nelseco 
Diesel  Engines  are  well  adapted 
for  use  with  generators  and  have 
been  supplied  for  electric  ship 
propulsion.  The  satisfactory  service  of  Nelseco  En- 
gines, in  driving  generators  for  the  charging  of  storage 
batteries  aboard  submarines,  establishes  their  superiority 
for  Diesel  Electric  Drive. 

i" ' j  We  guarantee  that  our  en- 
I  I  gines,  on  regular  shop  test,  will 

Guarantee       f  develop  a  continuous  output  of 
I  their  rated  horsepower  at  rated 

i,  ,  ;  revolutions,  and  that  the  fuel 

consumption  will  not  exceed  one 
half  pound  per  horsepower  hour,  during  such  test.  Wc 
also  guarantee  the  material  and  workmanship  for  a 
period  of  one  year  from  date  of  delivery,  and  will  re- 
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Diesel  Engines 


Outline  Drawing  Showing  120  H.P^  4  Cylinder,  350  R.P.M^  Nelseco  Diesel  Engine 


Approximate  Iloiuht  of  ceiiti-r  of  irraxitv  fnmi  (miuit  liiu-  of  crnnk  slinft    l:*' 

Approxlmat(>  Distamv  of  cviitiT  of  ^nivity  from  mitrr  lino  of  My  uIum-I   

ThriiKt  shaft  diainottT   

IntermtMlinto  shaft  clluin(>ter   

I*roiM»Ilor  shaft  diaiuetpr   

rropellcr  illaineter  (appr«i\iiiint«'t   

W«'ijrht  of  eimlne  (.not  iipproxiinati')  HJ.5(»i  V*. 


2  Starting  Air  Flasks 

I  Emergency  Air  Compressor 

I  Fuel  Oil  Gravity  Tank 

I  Lubricating  Oil  Gravity  Tank 

I  Muffler. 

I  Set  of  Tools 

The  emergency  air  compressor  is  used  for  giving  the 
starting  flasks  their  initial  charge  and  for  re-charging 
the  flasks  in  case  of  the  loss  of  all  the  starting  air  from 
anv  cause. 


Partial 
Specifications 
;  180  H.P.  Engine 


The  engine  is  of  the  hcan 
dut}%  four-cycle,  reversing  pear 
t>-pe,  working  on  the  Diesel 
principle  and  using  crude  or  tud 
oil  for  fuel.  Engine  has  6  cyl- 
inders, g"  dia.  and  1 2 >2'' stroke, 
developing  i8o  H.  P.  at  350  R.  P.  M.  There  is  an 
air  compressor  for  supplying  air  for  injecting  fuel  and 
for  starting  purposes,  provision  being  made  on  three 
cylinders  for  air  starting.  The  compressor  is  of  the 
two  stage  tandem  type,  and  provision  is  made  for  repj- 
lating  pressure  carried  on  spray  air  by  means  of  throtde 
on  first  stage  suction. 


Outline  Drawing  Showing  180  H.P.,  6  Cylinder.  350  R.P.M.,  Nelseco  Diesel  Engine 


Appnixiiinitc  If(>i:;lit  of  i  «  nt«  r  of  irrnvity  fr<iiii  r.-nr-  i-  lirn-  "f  <Mnnk  ^Ui'.ft    I^' 

Approxlinntr  IH^tiiiu'i*  nf  ot-iitt-r  of  L'rnvit.v   fr-im      ntcr                t\\  w  Ihm-1    f|- 

Thriist  jjhaft  rllamotiT    41^' 

Inlcriiif'li.iH-  Hliiift  »li:mH-lcr    41^- 

Profu'llor  shaft  diann't«>r    1^- 

Pr«>i»'lU>r  rliaiiH'tiT  inii|in»\im:it<  '   

W*'iuht  .^f  iMiKiiit?  i.iH't  aiiproxiinati' »  SLHtl  lfc«. 
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Outline  Drawing  Showing  240  HP^  8 


Approximate  Ileii^tit  of  cenlrr  of  Bruvit.v  from  center  line  of  cr 
Approximate  DiKtanco  of  renter  of  gravity  from  center  line  o 

Thrust  shaft  diameter   

Intennediiite  nhaft  diameter   

Propeller  shaft  diameter   

I*r<»pelkr  diameter  (approximate   

Weight  of  engine  (net  approximate)  with  reverne  clutch  


The  engine  is  of  the  hea^ 
duty,  four-cycle,  reversing  ge 
type,  working  on  the  Dies 
principle  and  using  crude  or  fu 
oil  for  fuel.  Engine  has  8  wor 
ing  cylinders,  9"  dia.  and  I2j< 
stroke,  developing  240  H.  P.  at  350  R.  P.  M.  At  tl 
forward  end  of  the  engine,  there  are  two  compresso 


Partial 
Specifications 
I  240  H.P.  Engine 


iiTiiiiiiiiii?! 


Outline  Drawing  Showing  360  HP^  6 

Approximate  Height  of  center  of  gravity  from  center  line  of  cri.^ 
Approximate  Distance  of  center  of  gravity  from  center  line  of 

Thrust  shaft  diameter   % 

Intermediate  shaft  diameter  , 

Propeller  shaft  diameter   

Propeller  diameter  (approximate)   

Weight  of  engine  (net  approximate)  


for  supplying  air  for  injecting  the  fuel,  and  for  starting 
purposes,  provision  being  made  on  4  working  cylinders 
for  starting  the  engine  by  means  of  compressed  air.  The 
compressors  are  of  the  two-stage  tandem  t>'pe,  and  pro- 
vision is  made  for  regulating  the  pressure  carried  on  the 
spray  air  by  means  of  a  throttle  on  the  first  stage 
suction. 

The  bedplate  is  in  two  pieces,  of  cast  iron.  In  all 
other  essential  details  of  construction  it  is  similar  to  the 
120  H.  P.  Engine. 
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Marine  Heavy  Oil  Engines 


Model  M  II 


The  Holinder  Engine    is  a 
]  :  two-cycle  hot  bulb  heavy  oil 

Description  :  t*ngine,  which  runs  on  heavy 
I  I  crude  oil,  residue  fuel  oil,  or 

L......  .„  ....,..  m         ,  J.  kerosene.    The  engine  operates 

on  the  two-cycle  principle,  or  in 
other  words,  there  is  one  power  impulse  to  each  revo- 
lution. When  the  piston,  at  the  end  of  its  downward 
stroke,  is  moving  up  toward  the  ignition  chamber,  the 
necessary  air  for  combustion  is  drawn  through  the  air 
valves  into  the  closed  crank  case,  and  at  the  same  time 
the  air  in  the  cylinder  is  being  compressed. 

When  the  piston  has  reached  its  extreme  upward 
position,  a  certain  amount  of  oil  is  injected  into  the 
ignition  chamber  through  the  injection  nozzle  and  the 
fuel  charge  ignites,  resulting  in  the  expansion  of  the 
gases  driving  the  piston  dt)wnward  toward  the  shaft. 
During  this  downward  stroke  of  the  piston,  the  air  in 
the  crank  case  is  compressed.  As  the  piston  nears 
the  end  of  its  stroke,  the  exhaust  port  opens,  and  im- 
mediately afterwards  the  inlet  air  port.  The  burnt 
gases  escape  through  the  exhau>t  port,  while  the  com- 
pressed air  in  the  crank  case  which  enters  the  c>  linder 
by  the  air  inlet  port  completes  the  scavenging  work, 
and  furnishes  the  cylinder  with  air  necessary  to  make 
up  the  next  charge. 

f      Apart  from  the  general  quali- 
^  ties    which    have    made  the 
Features  Holinder  Marine  Heavy  Oil  Kn- 
:                                 gines  famous  all  over  the  world, 
   ,  ,  these  engines  possess  certain  dis- 
tinctive   features   which  place 
them  on  a  different  standing  compared  with  most  other 
internal  combustion  engines. 

In  the  first  place.  Holinder  Engines  are  Direct  Re- 
versible. Reversing  is  effected  by  prc-igiu'tion.  Secondly, 
no  water  is  needed  in  the  engines  of  the  M 
type  for  the  internal  cooling  ot  the  hot  balls  and 
cylinders.  Thirdly,  owing  to  the  compact  construc- 
tion of  these  engines,  the  space  occupied  by  the  engine 
room  will  be  a  mininuim,  and  the  space  available  im  the 


cargo  is  thus  very  much  increased.  In  the  tourffi 
place,  the  amount  of  lubricating  oil  used  is  considcnblr 
reduced  owing  to  the  elimination  of  water  injectiuo. 

Working  under  easy  conditions  of  pressure  and 
temperature,  and  without  the  need  of  injection  water, 
the  Holinder  Engines  are  free  from  many  sources  ot 
trouble  which  arc  usually  present  in  internal  comhur 
tion  engines  of  large  size.  The  successful  running  ct 
Holinder  Engines  requires  only  the  care  and  intelli- 
gence that  is  necessary  to  successfully  run  any  ordinary 
marine  engines  of  the  same  size.  There  are  on  r.^ 
Holinder  Engines  no  cams,  valves,  gears,  electric  ig- 
niters or  vaporizers  to  get  out  of  order. 

The  Holinder  Engine  is  made  to  a  standard  gagr. 
Therefore  all  parts  are  interchangeahle  and  ne\r  pjr> 


Model  MI 

will  fit  accurately,  whether  they  arc  dehvered  dinctlF 
from  the  factory  or  from  one  of  the  numerous  fcnni 
offices  or  agents,  which  are  located  all  over  the  wwkL 
Additional  improvements  are  made  in  such  a  way 
that  new  parts  can  be  attached  to  older  inodds  it 
\'ery  little  additional  cost  or  trouble. 
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Marin.^ 


 1      In  addition  to 

Superior        1  features   of  Boli 
Qualities        1  Engines  which. 

I  been  discussed, 
number   of  supc 
possessed  by  .Mo( 
M  II  which  are  important. 

Perfect  combustion   results  from  e? 
Therefore  the  cylinders  are  kept  very 
lessening  the  friction  and  increasing  tl 
entire  engine. 

The  ignition  bulb,  which  as  a  rule 
great  variations  in  temperature,  is  nevei 
heat  even  when  running  with  an  overloa- 
while  the  engine  is  running  with  a 
These  facts  prove  that  the  bulb  is  not  > 
undue  wear. 

The  engines  of  the  newest  types  are 
It  is  a  well-known  fact  that  with  the  ord 
combustion  engine,  the  power  rapidly  de 
the  engine  be  brought  to  reduced  speed  b; 
overload  or  otherwise ;  the  power,  in  fact 
more  rapidly  than  the  speed.  This  is  n 
all  with  the  Bolinder  Engine,  which  a( 
much  broader  running  conditions  than 
be  obtained. 

The  working  pressure  of  a  Bolinder  Ei 
one-third  that  of  an  engine  built  on  the 
pie.    Almost  all  the  trouble  to  which  E 
gines  are  subject  can  be  traced  to  the  abi 
pressure  under  which  these  engines  worl 
compressor  is  rendered  useless,  it  is  possible 
a  Bolinder  Engine  at  a  reduced  load  withoi 
air  compressor.     It  would  be  impossible 
Diesel  type  engine  under  these  conditions. 


Model  MI 


h3- 


1  


SPECIFIC/' 


B.  H.  P. 


BcfolutloiM  per  Minute   

W«l^t  net  In  ewts. — •pproxiouUe 

Vertiral  C.  G.  Dlmraslon  Y  

BoriaonUl  C.  G.  Dimenflion  Z... 

Length  8 

Dimensiooa 
cf 


in  inrbes 


DUmeter 
in 
Inches 
Shlpplnc 
diflMnilons  and 
ApproKlnate  Weight  [Weight  Kgs. 

lype   

Code  Word   


Width  W   

Width  M   

Height  I   

Height  G   

Length  X   

Fly  Wheel  D   

■J  Propeller  (3  blade«) 

[Propeller  shaft   

fVol.  Cub.  Ft  

{  Weight  cwt«  
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I  Oil  ; 

Type  1  two 

1  built 

 .„.  i  low, 

crossh 

These  engines  have  a  fu< 
proximately  75  United  Stat 
horse  power  hours  at  rat 
speeds  are  as  given  in  the  t; 
be  run  as  slow  as  100  R 
versed  by  means  of  compn 
injection,  the  operation  bein 
of  steam  engines. 

f I  Th 

1  General  I  ^ 
i     ^  .         !  m  mere 

Construction     :  j^^.  jj^ 

i  ,  ,  ;  Norweg 

are  prop 

fully  built  with  reference  to  tl 
quirements  to  be  met,  resultir 
and  efficient  marine  propelling 
for  rigidity  and  durability,  at 
possible  weight  to  satisfy  the 
installations. 


Each 
at  the  : 

Frames  column 
"  cast  iro 

L.,  i  crosshea 

at  the  t 

to  the  cylinder  and  to  the  bedplj 
cap  screws. 

The  bedplates  of  the  250  an 
are  in  one  casting  and  of  cas 
of  the  600  and  1000  S.  H.  P. 
sections  and  consist  of  box-sha] 


 j  The 

I  hard  clc 
Cylinders       f  Jacket 
I  boxes  ( 

 1  heads  a 

carr>'  tl 


Size,  Shaft  Horse  Power  

Speed,  Revolutions  per  minute. . 

Cylinders,  Number  

Diameter,  inches .  . . 

Stroke,  inches  

Weight,  Tons  

Dimensions,  Height  above  crank 
Depth  below  crank 
Overall  Width... 
Overall  Length . . . 
Center  of  Gravity — Height  above 
Distance  aft 


H.  W.  SUM 

A  CO-PARTN 


Marine  Oil  Engines 


 The  equipment  manufactured 

I  by  Fairbanks,  Morse  and  Co. 
Products        =  for  shipjard  and  shipboard  use 
I  a)vers  a  wide  ranjre  of  products 

 ,  ,,„  ,  ,,J  and  inchides  the  following: 

"C-O"  Marine  Oil  Engines 
in  sizes  from  to  jcx)  H.P.  "Y"  Stationary  Oil  En- 
gines in  sizes  from  lo  to  2(X>  H.P.  "Z"  Kerosene  and 
(jasoline  Engines  in  sizes  from  I'S  to  20  H.P.  Fair- 
banks Scales — all  types.  Fllectric  Motors,  Dynamos, 
Alternators,  Light  Plants,  Starters,  etc.  Pumps — 
Centrifugal,  Steam,  and  Power  for  every  service.  Coal- 
ing Stations  and  Coal  Tipples.  Water  Systems,  Tanks, 
Towers  and  Standpipes,  Motor  Cars,  Hoists,  Air  Com- 
pressors, (jeneral  Supplies,  etc. 


75  H.P.  *  C  O"  Marine  Oil  Engine 


"C-0" 
Marine  Oil 
Engines 


Fairbanks-M  o  r  s  e  Type 
"C-O"    Marine   Oil  Engines 
are  made  in  sizes  from  30  H.P. 
to  3CK)  H.P.   The  smaller  sizes 
have  specially  designed  reverse 
gear,  and  sizes  from  150  H.P. 
to  3CX)  H.P.  are  directly  reversible.    The  larger  sizes 
may  be  equipped  with  auxiliary  sailing  clutch  and  flex- 
ible coupling. 


Installations 
of  "C  O" 
Engines 


"C-O"  Marine  Oil  Engines 
are  in  successful  service  on 
workboats  in  all  parts  of  the 
world.  Auxiliary  Schooners 
and  Barkentines,  Freighters, 
River  and  Harbor  Tugs, 
Packet  Boats,  Fishing  Smacks,  Trawlers,  Cannery 
Tenders,  Kelp  Harvesters,  Ferr>  Boats,  Coal  and  Sand 
Barges — all  these  and  many  other  kinds  of  workcraft 
are  eflUciently  powered  by  "C-O"  engines  operating  on 
fuel  and  crude  oils  of  low  grade. 

Two  typical  ships  on  which  these  engines  are  in  use 
are  shown  here.  The  illustration  in  the  opposite  col- 
umn is  one  of  five  auxilian-  five  masted  barkentines — 
sister  ships — the  "City  of  Orleans,"  **City  of  Shreve- 
port,  "City  of  Waco,"  "City  of  Austin"  and  the  "City 
of  Galveston."  Each  of  these  boats  is  282  feet  long 
with  a  45  foot  9  inch  beam;  loaded  draft  25  feet  6 
inches;  depth  of  hold  22  feet;  gross  tonnage  2259; 
net  tonnage  2060;  dead-weight  capacity  36(X)  tons. 
Twin  200  H.P.  "C-O"  engines  provide  the  power.  All 
of  these  boats  have  established  records  for  low  fuel  and 
maintenance  costs. 

The  "Alf,"  shown  on  the  opposite  page,  is  a  fishing 
boat  owned  by  the  Southern  Alaska  Canning  Company. 
This  boat  originally  driven  by  a  well  known  distillate 
engine  was  recently  repowered  with  a  75  H.P.  "C-O" 
engine.  The  Southern  Alaska  Canning  Company  knew 


200  H.P.  *'C  0''  Marine  Oil  Engine 

that  this  change  in  power  meant  greater  returns 
the  "Alf" — for  thev  also  own  and  operate  the  ' 
shaw,"  "Petrol,"  "Einer  Bayer,"  "Shamrock  lY 
"Shamrock  HI" — all  of  which  boats  are  "C-O 
gine  powered. 

The  "C-O"  Marine  Oi 
Advantages      ;  gine,   together  with  the 
of  "C-O"       \  types  manufacture! 
Engines        \  Eairbanks- Morse  rcprcsen 

 I  result    of  considerable 

and  experience  in  internal 
bustion  engine  design  as  applied   to  marine  se 
This  engine  has  several   distinctive  features 
many    special    advantages     including    the  k 
ing: 

1.  No  water  injection  into  the  c>''Iinders. 

2.  Cool  operation — all   parts   of   the  cyliii 
combustion  chamber  and  exhaust  manifold  being 
jacketed. 

3.  Special  means  for  quick  starting  give  gna 
vantage  for  intermittent  as  well  as  steady  work. 

4.  Effective  automatic  crank  case  seal  prevetf 
oil  from  blowing  out  and  this  insures  positive  lu! 
tion. 

5.  Close  regulation  to  all  loads  and  at  any 

for  which  the  speed  control  is  set. 

6.  Low  fuel  Gcmtf  the  consumption 
the  cheaper  fuels  being  lest  iliati  one^t 
horse  power  hour. 

7.  Low  Maintenance  cost  is  assured 
inahrin  of  all  intake  and  cxhrm^t  \  ahe>  and 
e rating  mechanism.    The  operating  co&t 
te(i4so^  wd  fnperrifiiciii  beii«'wry  sltg 


The  Motor  Vessel  ''City  of  New 
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The  ^ 

Auxiliary 
Equipment 

hoists,  air  conipresso 
all  manufactured  by 
by  Fairbanks-Morse 
Some  of  this  eqii 
to  indicate  the  large 
be  furnished.  Full 
which  will  be  sent 


44  Y** 
Oil  Engines 


have  been  frequently 
for  hoisting,  and  for 
low  shows  the  20  H. 
motor  boat  "John  R. 


20  H.P.  "Y"  OiJ 
Fairbanks-Morse 
Plant  on  ] 


Diesel  and  Semi-Diesel  Engin 


Werkspoor  Diesel  Engine,  850  B.HJ*. 


Werkspoor 
Diesel 
Engines 


The  Werkspoor  Diesel  En- 
gines are  built  for  marine  and 
stationary   purposes,   tor  both 
main  and  auxiliary  power,  and 
are   used   in   cargo  vessels, 
schooners,    tug   boats,  barges, 
fishing  boats,  etc.  They  are  of  the  four  cycle,  single  act- 
ing, vertical  type  and  are  built  in  the  sizes  listed  in 
table  below. 

The  larger  engines  are  water  cooled  and  equipped 
with  crossheads,  whereas  the  engines  of  550  B.  H.  P. 
and  under  are  air  cooled  and  those  of  300  B.  H.  P. 
and  under  are  fitted  with  trunk  pistons.  All  6  cylinder 
engines  are  direct  reversible. 

I ""' ' i  The  reversible  Werkspoor 
1  \  Diesel  Marine  Engines  are  rug- 

Features        I  gedly   built  throughout,  with 
i  heavy  crankshafts,  bearings,  etc. 

^, ,,,,  ,  i  Cast  iron  columns  carrying  the 

cylinder  block  encase  steel  tie 
rods  reaching  from  bottom  of  bedplate  to  top  of  cylin- 
der block.  The  cylinder  head  and  liner  are  combined  in 
one  casting  to  eliminate  the  heavy  joint  at  the  hottest 
part  of  cylinder  thus  greatly  increasing  the  efficiency  of 
water  cooling.  The  piston  can  be  inspected  readily  by 
lowering  the  lower  part  of  the  cylinder  liner,  and  after 
removing  the  four  bolts  connecting  it  to  the  piston  rod, 
it  can  be  taken  out  without  removing  any  valve  gear  or 
piping.  A  three  stage  compressor  is  placed  at  forward 
end  of  engine  to  allow  greater  accessibility. 


No. 
of 

B.H.P.C.vliu- 


100 
150 
200 
300 
550 
850 
1:00 
16t0 
2000 


Approx.  Overall  DImen. 


IjeiiRth 


8' 6* 
10' 9' 
13'6' 
IK'O* 

are* 

38'  5  • 
42'6' 
48' 0* 
52' 6* 


Width 


4'4' 
4' 4* 
4' 4* 
4'4' 

6'  10' 
7'4' 
9' 4* 
10' 6' 
10' 6' 


Hi'Ieht 
Ton  Cyl 
A  novo 
Hhaft 


5' 5' 
5'  5  ' 
5'  5  • 
12'  1 1  • 
15' 5' 
17'9' 
20' 0' 
20' 0* 


Weight 
In  TonK 
of  2000  lbs 


s 

10 
12 
1(5 
80 
120 
lAO 
230 
300 


Fuel 

(Consump- 
tion per 

24  hrs.  in 
Barrels 


3.5 
5.2 
6.9 

10.3 

19. 

28. 

38. 

51. 

08. 


2Mi 

i 

iSS 


Skandia  Hot  Bulb  Oil 


Skandia  Hot 


The 
Engine 


:      „    _ _  =  rine  ai 

I  Bulb  Oil  Engines  |  the  siz 

I  I  They 

oil,  an 

type  in  which  the  combustion 
hot  ball.  This  hot  ball  is  kc 
heat  produced  by  the  explosi< 
necessitating  the  heating  by  nn 
the  engine  is  started  cold.  Thi 
soon  as  the  engine  Is  startec 
own  power. 


r :  The 
I  engines 
Features        ]  with  s 
I  rear  si* 

-  I  sizes  c 

crankc 
cylinder  marine  engines  are 
gear  of  the  spur  gear  type, 
cylinder  engines  are  direct  rei 

All  Skandia  engines  have 
force  feed  lubricator  with  sif 
and  with  separate  adjustment 
oil  furnished  to  each  part  of 
all  times  and  can  be  Increased 

The  two  cylinder  marine  ei 
a  patented  idling  device  whic 
for  any  length  of  time,  with 
two,  four  and  six  c>Jinder  er 
automatic  air  starters. 


B.  H,  P. 


e 

la 
at 

70 

im 

130 
140 
17S 
300 
340 


No.  or 


1 
I 
1 
a 
2 
s 
2 
3 
4 
2 

A 

% 
4 

m 


Apprta.  OvwnU  tm 


4U- 

5'  5' 

7' 10' 
0'7' 
10' fl' 

iro- 
n's' 

Il'S* 
Ift'S- 

IS**' 


r  8* 

2'  1 ' 
2'  5' 
2'  3* 
2'  7  • 
3-  ID- 
S'II- 
3'*- 
3'  Id* 

3*4- 

•ru* 
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I  sufficient  t* 
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Hamilton  Marine 


Plant  of  the  Hooven,  Owens,  Rentschler  ( 


 i      The  Hooven,  Owens,  Rent- 

I  schler  Co.  are  furnishing  corn- 
Experience  1  plete  triple  expansion  marine 
I  engines  in  units  from  400  to 
„  ,  ,  .,.,„.,  1  5400  H.  P.,  and  quadruple  ex- 
pansion marine  engines  up  to 
6500  H.  P.  During  the  last  two  years  this  company 
reached  the  unprecedented  output  of  four  complete 
2800  H.  P.  marine  engines  per  week.  The  Hooven, 
Owens,  Rentschler  Co.  has  built  power  equipment 
since  1845. 

The  company  operates  its  own  Foundry  with  a  ca- 
pacity of  100  tons  per  day.  The  equipment  of  the 
Machine  Shop  is  complete,  modern,  and  well-balanced ; 
it  includes  probably  the  finest  and  largest  outfit  of 
heavy  machine  tools  in  the  United  States. 

The  Engineering  department  is  thoroughly  organ- 
ized. Hamilton  Engineers  are  in  the  front  rank — 
each  one  a  specialist  of  established  reputation  in  his 
chosen  field. 

The  company  recognizing  that  there  is  a  wide  dif- 
ference in  the  Marine  and  stationary  engine  practice, 
have  designed  and  built  the  Marine  engines  with  the 
help  and  advice  of  high-class  Marine  engineers,  both 
designing  and  operating,  and  are  constantly  studying 
the  design  and  operation  of  Marine  Engines  in  this 
country  and  Europe.  The  engines  themselves  are 
heavy  and  substantial  in  every  way  with  large  bearing 
surfaces  and  are  made  of  the  best  materials.  They 
are  made  to  suit  the  best  standard  Marine  practice 
with  the  correct  clearances  and  oiling  arrangements, 
and  are  erected  under  the  supervision  of  experienced 
operating  Marine  engineers.  There  has  been  no  at- 
tempt to  depart  from  standard  American  or  British 
Marine  practice,  or  to  embody  any  stationary  practice 
in  these  engines. 

Hamilton  Marine  engines  have  proved  and  are  prov- 
ing themselves  by  actual  performance.  They  are  built 
to  withstand  the  greatest  strains.    They  are  reliable. 
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Hamilton  Mar 


2800  H.P.  Triple  Expi 


Ease  of 
Replacements 


Throughout  the  entire  proc- 
ess of  machining,  jigs  and  fix- 
tures are  used  wherever  pos- 
sible.    Many   machine  shops 

1  .,.,„..  .,,.1  correct  errors  in  the  machining 

ot  bearing  surfaces  by  means 
of  shims  used  in  the  assembling  operations.  It  is  the 
practice  of  the  Hooven,  Owens,  Rentschler  Co.,  how- 
ever, to  depend  for  satisfactory  assembly  on  the  care 
and  accuracy  of  the  previous  machining  operations.  The 
manufacturing  method  insures  interchangeabilit}'  of  all 
parts  and  the  utmost  possible  ease  of  repairs  and  re- 
placements. 
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Quick  Repair 
Part  Shipments 


Because  of  the  constant,  mul- 
tiple production  of  Hamilton 
engines  and  their  parts,  a  large 
stock  of  parts  is  maintained  at 

I  ,  ,  ,  f  all    times,    permitting  prompt 

shipment.  The  central  location 
of  the  plant  and  its  proximity  to  important  trunk  lines 
insure  quick  shipments  to  all  coast  and  lake  ports  and 
enable  delivery  of  repair  parts  to  be  made  in  the 
shortest  possible  time. 


For  convenience  in  ordering 
repair  parts  for  the  standard 
Hamilton  engines,  special  bul- 
letins have  been  published. 
These  bulletins  contain  com- 
plete parts  lists  of  these  engines 
with  order  references,  and  detailed  and  descriptive 


Special  Repair 
'.  Part  Bulletins  for  i 
;  Hamilton  Engines  1 
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Instructions  fcir 
Marine  Engine 
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Choice  of 
Shims 


scraping.  The  work 
mechanic  and  there  is 
accuracy  in  thickness  a 


I  The  Laminated  ; 
Shim 

inated  shim.  Laminur 
(X)sed  of  innumerable 
together  by  a  metal  bir 
two  thicknesses,  .002" 
The  surface  of  a  L 
glass.  There  is  a  perf 
time  and  labor  are  qui 
ter  job  results.  Larr 


leading  marine-engine 
ship  builders  generally 
adapted  for  the  purpo 
Laminated  shims  were 
(lovcrnments. 

Laminum  may  also  \ 
Where  there  is  an  all- 
bitt-faccd  Laminum  in 
use. 


Marine 
Cro88-Compoun< 
Steam  Turbine 

Hallidie  Company 
Marine  Steam  Tu 
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K^estinghouse  J 


Comparative  View  of  50,000  sq. 

Surface  Condensers.  Surface 
ondenscr  design  is  so  nearly 
tandard  and  its  proportion  of 
otal  cost  of  engine  room  equip- 
nent  so  small  that  choice  of  ap- 
laratus  becomes  mainly  a  que>- 
acilities  of  production.  Many 
ild  their  own  condensers.  The 
louse  Company  has  had  such 
and  marine  condensers  of  al' 
t  facilities  for  quantity  produc- 
ge  apparatus,  and  that  much 
ed  by  having  the  complete  en- 
n-  one  manufacturer,  together 
^'^TOaace  of  their  condensers, 
tageous  proposifibn. 
The  usual  type  for  marine 
11,  of  cast  iron  or  sheet  steel, 
flow  condenser.    The  shells 
D  fit  ship  structure, 
'stinghouse  Company  uses  a 
I  which  produces  a  smaller 
ftween  incoming  steam  and 
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Westinghouse  Electric 


I 


r 


Main  Propelling  Motor  of 

5S  of  insulating  and  baked  so  as  to  give  a  finished 
ict  which  is  impervious  to  moisture, 
order  to  stop  and  reverse  the  motor  quickly  it  is 
icd  for  "plugging"  service,  i.e.,  reversing  the  pri- 
conncctions  while  the  motors  are  operating  at 
S  full  speed. 


Excitation 
ad  Lighting 


For  exciting  the  main  gen- 
erator and  also  supplying  power 
for  the  ship's  lighting  system, 
a   small   turbine   driven  gen- 
 „  t  erator  is  furnished.    The  tur- 
bine can  exhaust  in  the  main 
mscr  while  at  sea,  or  into  an  auxiliary  condenser 
I  in  port  and  the  main  machinery  idle. 


..,...,».»,„.«„,.«..„....  control    stand,  which 

c      I.  i  may  he  located  as  desired,  con- 

Switches  ^     •  /     X  1  1 

I  sists  of  three  levers,  one  lever 

ind  Control      §  controlling  the  motor  reversing 
-   „  J  switch,  the  second  lever  con- 
trolling the  generator  field  ex- 
on,  and  the  third  lever  controlling  the  steam. 


WESTIN^jiiOUSE  EL 

EAST  PFFTS 

AddreM  nearest  office.  Foi 


n  Apparatus 


locked  with  one  another  so  that 
lUSt  be  followed  in  starting  and 
'erser  is  designed  to  open  the  full 
ir,  but  under  normal  conditions 
)r  closed  unless  the  generator  is 
without  field. 

In  getting  the  ship  under 
way,  the  turbine  is  brought  up 
to  slow  speed,  the  reverse r  is 
then  closed  in  the  ahead  direc- 
tion and  the  field  lever  moved 
to   the   "on"   position.  This 
)tor  causing  it  to  speed  up.  The 
□matically  close  and  short  circuit 
indings,  bringing  the  motor  into 
r.   At  this  point,  a  pilot  light  in- 
are  ready  for  bringing  the  equip- 
;eds  which  is  done  by  operating 
e.    The  turbine  may  then  be 
running  speed. 

:  holds  true  in  the  reverse  direc- 
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Wi^tinghcmse 


^^^^Sl  sfrtgie  row  ot  blija 
tJH  shaft. 


Thesif  sets 
are  made  in 
four  sizes:  5» 
7>i.    lo  and 

The  net  weight  oi  the  5,  7!  j  and 
10  K,W.  units  is  6^0  lbs.;  of  rhc  15 
K.\\\  uiitr.  7^t  "  lbs.  Thes  opciarc  un 
any  stcaLii  pressures  from  80  lo  200 
pounds  and  may  be  connected  i^fier 
condensing  or  non-condensing. 

STCAM  AND  EXHAUST  PiPtS  SMOtiUD  BE  ^ 
CONNECTC&  50A5TQ  IHP0SC  N.0  STfMUTN. 
UPON  TURBINE  EITHER  8^  wtimtm 
EXPANSION. 

COHWlMrOTSJ  FLANGE^ — —  ^  jt 
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Address  neares 


C.  Turbo-Generators 


ns,     other  non-inetallic  materials  which  are  used  where, 
because  of  noise,  the  use  of  metal  gears  or  pinions  is 
undesirable.  The  mechanical  strength  of  certain  grades 
na-     is  such  that  in  most  cases  no  metal  shrouds  or  bush- 
ble    ings  are  required.    It  is  verj-  tough  and  fibrous,  and 
ars    will  withstand  impact  test  equal  to  steel.  Bakelite 
ral     Micarta  gears  and  pinions  are  regularly  manufactured 
it    in  various  tooth  forms  and  in  sizes  up  to  36  inches  in 
nd  diameter. 


Micarta  Gear^ 


ILECTRIC  &  MFG.  CO. 

rSBURGH,  PA. 

For  list  of  offices  see  page  925 
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Switchboards— Arc  Welding  Se 


estinghouse  Single 
rc  Welder  has  been 
:signed  to  provide  a 
pact  light  weight 
5  welder  and  meets 
Hand  for  shipyard 
ts  simple,  small  con- 


ling  Set 


Westinghouse  Switchboard  in  Shipyard 

trol  panel  is  also  supplied  for  portable  service 
illustration.    The  truck  is  a  fabricated  steel  str 
only  two  feet  wide,  four  feet  long  and  fourteen 
high.    The  generator  is  a  short  arc,  constant-ci 
machine  capable  of  operation  over  a  range  of 
200  amperes.   The  current  can  be  set  for  various 
within  this  range  by  simply  adjusting  the  field 
Stat.    The  equipment  is  of  high  electrical  effi 
for  welding  work  since  no  energy  absorbing  rcsi 
is  used  in  series  with  the  arc.    These  equipmen 
particularly  adapted  to  service  where  a  readily 
able  apparatus  is  required  owing  to  welding  jobs 
scattered  over  considerable  area,  also  for  install 
requiring  the  service  of  only  one  welder.  Th 
paratus  is  primarily  designed  for  metal  electrode 
However,  carbon  electrode  work  may  be  done  ^ 
the  capacity  of  the  unit. 

For  installations  requiring  the  services  of  t\ 
more  welders  where  the  work  is  not  scattered 
toQ  great  a  territory,  multiple  operator  moto 
erators  are  available  in  capacities  of  300,  500,  75 
1000  amperes.  To  control  the  generator  and  v; 
welding  circuits,  panels  are  supplied. 

Electrode  holders  are  supplied  with  the  appai 
For  the  protection  of  the  operator's  head  and  e 
hood  is  supplied  with  the  equipment. 

Single  operator  equipments  can  be  provided 
motor  for  no,  220,  440,  or  550  volts,  DC,  or 
2  or  3  phase,  60  cycle.   Multiple  operator  equipi 
can  be  supplied  with  motors  for  any  commercia 
cuits,  AC  or  DC. 


HOUSE  ELECTRIC  &  MFG.  CO. 
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-ess  nearest  office.   For  list  of  offices  see  page  925 
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iitid  t«^1«ery  tised  in 
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Co-operative 


The 

^leimniiienfS  are  imyw 
fmitt  lullir  in  dM 
idfectim  erf  die  j 
and  equtpment  best  wW 

specific    requiremcnti.  At^ 
service  of  these  departnienc^  are  the  pr^catlf  1 
ited  resourceis  of  the  General  Electric  Camp 
tory,  engineering  and  labomKHry  c^ii^iiiniL 

To  insure  correipra^m  iMieMMmMe  Mf^ 
all  cMunitiucatiOfiB  dMRdd  Im  Mitti-ilfil  ti)  dw  CI 
officr  nepre'=t  the  wnVf*r, 


€miC  COMPANY, 

AtMfe«s  itMrert  nfltce.  For  Mrt  of  officet 
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The  Electric  Ship 


U.  S.  S.  New  Mexico  at  21  Knots  Driven  by  Four  7,000  H.  P. 


I  Electric  drive  for  large  ves- 
i  sels  became  a  fact  with  the  suc- 
I  cessful  trials  of  the  U.  S.  S. 
f  New  Mexico,  flagship  of  the 

 S  Pacific  Fleet. 

This  battleship  has  a  dis- 
{2,ooo  tons  and  a  speed  of  21  knots, 
ur  propellers  is  driven  by  a  direct-con- 
4.  P.  G-E  Motor,  receiving  current, 
•al  control  station,  from  two  G-E  Cur- 
rbine-Generators. 

Turbine-Generators  of  300  Kilowatt 
te  current  for  the  electric  apparatus  and 
)ughout  the  vessel.    With  electricity 


-Aaicrt.qr.t  Bwh-Vid 


Oti  Pwmo 
D.I  Pumps 

CircuUtina  P^wftp  M^fVuP 

___4Bd  Motor  »  ■  • 


S:«rbo«rd  ''urb  n*  Gan^rator  Room 


-A/aUrt>ght  Bulkh«4<l 


0.1  storage  or  \fisUr  Ballast  Tank* 


and  Elevation  of  Engine  Room 
angenient  of  the  New  Mexico 


used  not  alone  for  pn 
all  auxiliaries  and  ev( 
New  Mexico  is  indeei 


Electrically 
Equipped 
Throughout 


poses,  suggests  how  c 
Mexico. 


PARTIAL  LIST 
MENT  OF 

2  main  turbine- 
4  motors  for  pn 
6  auxiliary  turb 
6  air  compressoi 
2  steering  gear  1 
20  motor  general 

about   

4  boat  crane  mot 
2  windlass  moto 

4  winch  motors 

1  capstan  motor 
20  turret  motors  . 
10  ammunition  he 

2  refrigerator  mi 
8  motors  in  kitcl 
6  motors  in  carj 

15  motors  in  mac 

6  motors  in  laur 
use  electric  he; 

5  motors  in  prim 
14  water  pumps  . 

4  oil  pumps  .  . . 
50  electric  air  hea 
12  searchlights  .  . 
1 60  fans,  60  blowe: 
ers,   I  electri< 
electric  irons,  1 
telephones,  lyi 
phones,  170  1 
phones,   2  el< 
compasses. 

7  portable  electr 
trie  glue  pots, 
ing  irons. 


ELECTRIC    COMPANY,  SCHI 
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Operation  of  Electric  Drive 


More  than  six  years  ago 
!^ear  :  electric  drive  was  installed  on 
;  of         i  the  collier  Jupiter,  which  is  in 

Drive  ^  '"^^^  features  a  ship  of  the  mer- 
z  chant  type.  At  the  same  time 
one  of  her  sister  ships  was 
ith  geared  steam  turhine  drive  and  another 
•connected  reciprocating  engines. 
Its  proved  the  unquestionable  superiority  of 
ve.  Rear  Admiral  Dyson  sa>s,  regarding 
)n  of  the  Jupiter:  "It  is  hard  to  imagine 
ition  of  machinery  which  could  have  been 
ictory  than  that  on  board  the  Jupiter.  Her 

are  practically  nil ;  we  never  receive  any 
lorts  or  criticisms  from  her,  and  so  far  as 

navy  yard  assistance  arc  concerned,  we  do 
hat  the  ship  is  in  existence.  In  my  opinion, 
pelling  machinery  is  on  its  way  as  the  peer 
:lling  machinery,  and  I  expect  to  see  a  wide 
s  use  in  the  near  future." 


>d  of 
ion  of 
Mexico 


As  shown  in  the  engine  room 
arrangement,  each  of  the  two 
main  turbines  is  connected  to  an 
A.  C.  generator,  having  two 
poles.  The  four  propelling 
motors  arc  of  the  synchronous 
e  so  wound  that  by  suitable  changes  of  gon- 
fected  by  switches  on  the  control  board;  the 
an  be  arranged  for  either  24  or  36  poles, 
of  speed  reduction  between  the  turbine-gen- 
the  propeller,  approximately  12:1  and  18:1, 
ovided. 

rbine  is  equipped  with  a  special  governor, 
om  a  lever  on  the  control  board,  to  hold  the 
y  desired  point  within  the  range, 
conditions  of  steady  running  up  to  about  15 
one  turbine-generator  is  used  and  the  propcl- 
;  are  connected  for  .^6  poles,  giving  a  speed 


Ision  Motor  Showinfc  llio  Direcl  Coiiiieclioii 
lo  llie  Propeller  Shaft 


reduction  of  1 8:1.    By  changing  the  pok  ooaiHcai 
to  24,  giving  a  speed  reduction  of  12:1,  a  speed 
about  17  knots  can  be  obtained  with  one  goxnai 
unit.   For  speeds  above  1 7  knots,  both  generating  me 
arc  used. 


Operating 
Advantages  of 
Electric  Drive 


IThis  flexibilit>'  of  opentH 
permits  the  main  turbineiSK- 
ators  to  be  run  at  praoicst 
their  maximum  efficiency  ore 
wide  range  of  speed  variata 
At  the  varying  speeds  lequird 
for  naval  maneuver  electric  drive  is  more  cooiKHnja 
than  any  other  type  of  propulsion. 

As  compared  with  the  U.  S.  S.  Pennsylvaniap  drirti 
by  direct  connected  turbines,  the  New  Moa 
uses  from  20  to  30  percent  less  fuel  at  speeds  aSm 
15  knots. 

With  electric  drive,  each  unit  of  the  propfliii^ 
equipment  can  be  isolated  in  its  own  >%-atertight  cos- 
partment.  Any  unit  might  therefore  be  destroredi 
battle  and  the  ship  could  still  go  on  at  a  reduced  sfoL 

The  New  Mexico  is  the  first  of  thirteen  new  did' 
naughts  and  six  battle  cruisers,  all  to  be  electridb 
propelled. 


Reliability  of 
Electric  Drive 


Electric  propelling  niadiiofly 
has  no  motion  other  than  ansJt 
rotation.  Xhis  gives  a  dbb- 
mum  of  mechanical  simpliaB 

 I  — a  minimum  of  wear  and  < 

interruption  of  service,  fr 
perience  has  shown  the  extreme  reliability  of  ekctria 
apparatus  and  that  the  parts  liable  to  damage  an  k 
quickly  and  easily  replaced  or  temporarily  connoni 
so  as  to  be  operative.  Automatic  means  can  be  pi* 
vided  which,  by  interrupting  excitation,  guard  api*t 
any  possibility  of  serious  damage  through  possible  idQ' 
dents. 

Morever,  even  with  the  main  generating  irnil  • 
units  entirely  out  of  service,  by  delivering  die  po** 
of  auxiliary  generating  units  through  a.  motor-geotf- 
ator  set  to  the  main  motor,  the  vessel  could  pittwd* 

about  ha  If -speed. 


;ral  electric  company,  Schenectady,  n.  y. 
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Merchant  Ship 


i""" "" 1  While  the  assumption  is  of-  i'" 
I       ^.     |.  .  ;  ten  made  that  the  operation  of 

I  Simplicity  ;  electrical  apparatus  requires  a 
j     of  Operation     ;  high  degree  of  skill  and  expert 

!    ,  :  knowledge,  long  experience  has 

amply  demonstrated   that  this 
is  not  the  case.   The  conditions  in  electrical  apparatus  na 
make  the  reasons  ohvious.  gi 

Electrical  machinery  is  simply  a  comhination  of  fu 
electrical  circuits  with  motion  of  rotation.  No  re- 
ciprocating parts  or  involved  mechanisms  are  used. 
The  connections  are  easily  shown  hy  diagrams  and  lit-  ' 
tie  mechanical  skill  is  required  to  make  them.  Fur- 
thermore, the  reliahility  of  electrical  apparatus  is  such 
that  troubles  which  might  involve  any  difficulty  of  re- 
pair, even  by  inexperienced  operators,  are  improbable. 

In  many  respects  the  machinery  used  to  propel  a  M 
ship  is  simpler  than  that  commonly  used  for  lighting  J] 
and  for  driving  auxiliaries.    Electric  drive  simplifies  cc 
the  work  of  the  operating  force  and  makes  ships  less 
dependent  on  the  skill  and  resourcefulness  of  crews.     :  j 

I ;      Electric  drive  secures  the  ef-  i 
]  ^  riciency  of  the  high-speed  tur- 

i    Fuel  Economy    \         operating  at  a  high  degree  ;^ 
;  of    superheat    and    at  high 

\   ■  vacuum.    In  the  average  cargo 

vessel  a  saving  in  steam  con- 
sumption  of  at  least  30  percent  can  be  effected  over  the 
reciprocating    engine    operating    without    superheat,  f"" 
Even  if  superheat  is  used  with  the  reciprocating  engine     \  ^ 
equipment  the  gain  would  still  be  over  20  percent. 

*      The  General  Electric  Com- 
Pioneer  Work    i  pany  was  the  first  to  produce 
in  Ship         I  high   speed   marine   propelling  |^ 
Propulsion      ^  turbines,  with  double  reduction 

t    i  gearing.      ^  ^ 

The  relatively  low-speed  tur- 
bine, with  single  reduction  gear  showed  by  comparative 
tests  a  reduction  in  steam  consumption  of  19  percent, 
as  compared  with  the  reciprocating  engine.  A  further 
reduction  of  14  per  cent  was  accomplished  by  the  use 
of  high-speed  turbines  with  double  reduction  gearing. 

The  next  forward  step  in  ship  propulsion  is  the  elec- 
tric drive,  as  evidenced  by  the  successful  operation  of  in 
G-E  electric  propelling  equipment  on  the  U.  S.  collier  aj- 
Jupiter,  and  the  U.  S.  S.  New  Mexico.  ar 


1 


S^.  ""Parific"  Propelled  l>>  2,.>00  H  P.  G-E  Marine  Geared  Ti 

Kervire  »\nve  Dec.,  1915 
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Steam  Engine-Driven  Generating  Sets 


Purpose 
ami  Features 
of  Design 


The  line  of  small  direct  con- 
nected generating  sets  manufac- 
tured by  the  (leneral  Electric 
Company  was  designed  t6  meet 
the  severe  conditions  of  marine 
work,    which    demand  light, 
compact  and  durable  sets  of  close  regulation  and  o^uiet 
operation.    They  are  also  adapted  for  both  ptjwer  and 
lighting  in  shipyards. 

In  addition  to  their 
many  specific  points  of 
superiority,  these  sets 
have  the  great  advan- 
tage of  being  manufac- 
tured complete  at  one 
factory,  which  insures 
perfect  tit.  uniformity 
of  finish  and  a  thor- 
ough test  of  the  com- 
bined unit  before  >hip- 
ment  is  made. 

Similar  parts  of  each 
size  of  machine  are 
built  to  templet>  and 
gauges  and  are  inter- 
changeable, thus  insur- 
ing exact  fit  of  spare 
part    or  replacement^. 

1  n  material  a  n  d 
w«)rkmanship  these  sets 
are  similar  to  those 
built  for  tiie  United 
State-^  Navy,  for  which 
a  large  number  have 
been  furnished  by  the 
General  Electric  Com- 
pany. Bulletin  N(». 
42300. 


Forced  Luhrication  Engine 


:  '  '  :       These  sets  are  made  in  stand- 

ard sizes  ranging  from  2]  2  kw. 
Standard  Sizes    :  to  60  kw.  as  follows:    2' j  to 
S  kw.  single  cylinder,  gravity 
,,.   lubrication  engines,  direct  con- 
nected to  1).  C.  generators.  7 
to  60  kw.  single  cylinder,  forced  lubrication  engines, 
direct  connected  to  D.  C.  generators.    25  to  60  kw. 
single  cylinder,  forced  lubrication  engines,  direct  con- 
nected to  A.  C.  generators,  with  or  without  direct 
connected  e\citer<  mounted  on  base  extension,  or  with 
shaft  extension   for  pulley  when  using  belt  driven 
exciter"^. 

Perfect    alignment,  balance. 
Durability       =  smoothness    of    operation  and 

=  1  o    1  'i'.  abilit\  for  long  ruiviing  periods 

and  ^labililv  ^, /  ^  ,  ■ 

i  ■      .-  without    contuiued  attention. 

t „  ,   f  ease  of  interchangeabilit)  and 

adjustment  f«)r  wear  are  in- 
sured by  the  accurate  construction  of  all  parts. 

The  bedplate  is  carried  out  to  the  full  width  of  the 
generator  frame,  making  an  ample  base  surface  for 
foundation  without  increasing  the  floor  space  recpn'red. 

The  base  is  not  designed  to  be  self-supporting  and 
foundation  must  be  m)  constructed  as  to  prevent  de- 
flection. 


In  the  smaller  sizes  the  design  is  simplified  b\' 
ing  the  column  and  bedplate  integral. 

The  connecting  rod  is  of  the  best  machine  stft 
forged  in  one  piece.  Removable  liners  provide  w 
taking  up  wear  and  the  boxes  may  easily  be  rcbabbitB 
when  necessary 

The  cro:shead  is  a  mild  steel  forging.  WearaiK 
crosshead  sh(?es  may  be  taken  up  by  placing  a  rb 
sheet  of  paper  m  metal  between  crosshead  and  su 
Adjustment  is  rarely  needed,  however,  because  0:  a 
material  used  mi  ihe  Iptgc  wearing  surface  of  r: 

Maift  Bearings  consist  of  cast  iron  >hells  ?pbt  i 
i:iKcs  ;md  lined  with  best  quality  babbitt.  Wti:  - 
fa>ii>  taken  up  by  filirij^  or  machining  the  metal  iinr- 
between  the  boxes.  llie  lower  half  of  the  »\  a 
be  easily  taken  out  tor  examination  or  repair  \v::S; 

removing  the  <hi\\. 

'l^he  automatic  i'-* 
ernor  has  practicaK*. ' 
parts  that  can  j  t 
trouble  or  wear  oa: 
thus  insuring  it*  c^ 
pendability  and  eiir. 
nating  any  necessity  ■* 
frequent  attemion.  T's 
governor  should.  i>?* 
ever,  be  taken 
occasionally  and  t* 
variou>  parts  dfinfi 
Automatic  rehf 
valves,  as  well  a> 
a  rate  hand  -  opcnis 
valves,  are  fitted  towc 
^^^^^^^^^^^^^  end  cif  the  olindfl 

IncJi 

On  these  single  cylinder  fl 
Siinplieitv  and   !  "nly   one  valve  is  i«i 

Compactness     (  ^  adoption  of  a  Jjo: 

:  Stroke  tor  the  engmes  and  f 
cial  windings  for  the  gnw 
tors,  the  height  .md  In^tk ' 
the  sets  have  been  reduced  without  detracting  W 
their  efficiency  or  accessibility. 

The  generators  are  icgilii 
!  wound  for  line  voltages  brt"*' 
Generators      \  no  and  125  volts  and  n^' 
I  flat  compounded  or  ow  » 
J  pounded  for  anv  line  vohiri 
tween  these  liniits.  Qeuam 
tor  other  voltages  can  be  furnished  on  special  fli4 
They  will  operate  continuously  under  fulikndvi 
a  temperature  not  exceeding  40  degrees  C  on  «rpi 
of  the  machine  with  the  exception  of  the  oonumdl 
which  will  not  exceed  45  degrees  C.    On  a  oocii 
overload  the  temperature  rise  will  not  exceed  55  J 
j^rees  C.    An  overload  of  50  per  cent  may  be  ani 
momentarily  without  injurious  heating. 

Where  required  three-wire  generators  can  be  » 
plied  tor  all  ratings  listed  in  the  tabic  on  opposite  paf 
Information  regarding  the  standard  single-olind 
tnjrines  with  alternating  current  generatois  will  i 
supplied  on  request. 
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I  " 

-    DATA  ()\  SIXGLR  CVIJXDKR  STH 
CASK  GKXKRATIXC;  SETS 


R.P.M. 

Cylinder 

Rtfani 
Pmsure 

K\i. 

Dia. 

Btroke 

:)50 

5 

RO 

550 

5 

4»-j 

100 

10 

4  7^ 

5 

80 

47.-1 

»')>... 

5 

100 

IT) 

425 

s 

n 

80 

17'-.. 

425 

s 

c 

100 

•JO 

400 

9 

7 

80 

400 

<i 

100 

30 

305 

11 

8 

80 

3.", 

305 

11 

8 

100 

40 

305 

M 

125 

r>o 

280 

f  12 

11 

100 

60 

280 

1  12 

11 

125 

Engine 
Lubrication 


The  engines  ei 
forced  system  of 
Tlie  base  of  the  en 
an  oil  tank  of  laq 
and  radiating  siirfaa 
acting  plunger  pump 
an  eccentric  bolted  to  the  crank  shaft  force 
the  various  bearings  of  the  engine. 


II 


Two  15  Kw.  Standard  G-E  Steam  Engine  Gen 
Installed  on  Steamer  *^War  Baron,**  Fore 
the  **Ellen  Klosler." 


GENERAL  ELECTRIC 

AddreM  neare 


Searchlights 


G-E 
Searchlights 


The  General  Electric  Com- 
pany manufactures  a  complete 
line  of  searchlights,  which  meet 
fully  the  demand  for  durable, 
efficient  and  reliable  projectors. 
There  are  two  types:  an  i8-in. 
incandescent  lamp,  looowatt,  iiovolt,  searchlight, 
and  the  Arc  Lamp  type  described  below.  Rheostats 
are  provided  with  each  arc  projector  to  adjust  current 
to  its  proper  value.    Bulletin  43856A. 


Standard  Sizes 
and  Control 


T  h  e  standard  commercial 
sizes  of  Arc  Lamp  Searchlights 
are  <),  13,  18  and  24  inches  in 
diameter,  but  larger  projectors 
of  ,^0.  3b,  48,  6c)  and  80  inches 
in  diameter  are  manufactured 
and  can  be  supplied  on  special  request. 

Projectors  arranged  for  hand  and  pilot-house  con- 
trol are  regularly  kept  in  stock  for  immediate  shipment. 
Projectors  arranged  for  shaft  control,  rope  control  and 
electric  control,  can  be  provided,  when  desired. 


Hand  and 
Pilot  House 
Control 


In  the  hand  control  projectors 
the  beam  of  light  can  be  trained 
vertically  or  horizontally  by 
means  of  handles  on  the  sides  of 
the  barrel,  and  a  star  wheel 
mounted  on  the  trunnion  acts 
as  a  locking  device  by  means  of  which  the  barrel  of  the 
projector  may  be  held  at  any  desired  angle. 

This  form  of  control  is  intended  for  use  where  the 
projector  is  located  directly  on  the  deck  or  within  con- 
venient reach  of  the  operator. 


Pilot  Hou!*e  Control  Type 


18-liirh  Hand  and  Pilot  Hoase  Contro 

For  dimensions  of  the  9,  13,  i8  am 
control  projectors  see  table  below. 

Where  the  projector  is  installed  on 
house,  an  arrangement  from  within 
which  the  l:)eam  can  l>e  moved  either 
vertically,  by  a  single  lever,  within  es 
piloii. 

The  projector  may  be  locked  at  ar 
by  simply  turning  the  handle  of  thi 
binds  against  the  quadrant. 

For  dimensions  of  the  9,  13,  18  an 
house  control  projectors,  see  tahle  bel 


Hand 


Outline  of  Base 


\ 


Outlii 


DIMENSIONS  IN  INCHES  FOR  PILOT  HOUSE  CONTROT, 


.•I 


DnrFNBIOHfl  IW  IVCTDSR  FOR  XAVB 


1::  33  21.:: 
IS  '   41  ■  'llU 


5i»  11% 


1  '  I      To  Mlil  1  :S  1 », 

I  "1    illam.  tfr  l-"*!        '  li'Vt 

I'j    ofraM."  1%    1«.  IT^,  A 

f"^!ilnr  ,1              '  6K' 


Not  I  J.  =■ 
Wt.  I'  «- 


If'O       fi  54     ,  47^j  10\  4    I  TotaOX 

17-    t13   T>'l\\^  43%  14%  4«4,  dUraeter 

•-'.s.-.  ■  tl!-    6i)»i     47VI  14%  4gl  ofcabtoi  ii 

,,  24    63%    4rt%|  231?.     ^,bwli|nt,l  I 

.v-.o        i        ,        ^        I      I  I  » 


 l_ 

•  Sfaml.inl  •■riiiipm-  rH  iii'-liiiliii;-  ii»ol  l>i)x.  ih'n>t,ii  ami  "jri  palis  of  rarlNiiis. 

+  IMrnuKiorK  u'.  1.':-  ami  iM-inrli  pn.j. rtors  arc  h.isd  nn  >tanflaril  inHli.stai  22%  In.  high.  Pedestals  26%  In.  and  30^  i„  i,.^ 
«|M-(ial  iitil-r  ^  ^ 

Ilaiiil  rcn.tM.:  iirt.jeit(»r<f  can  W  Mif^ilhd  \»ith  low  pilot  \vnw  tj-pe  of  haw  on  spflal  order. 
IMlDt  hiiii^'  i.introl  prfiji-rtc*  can       supjjllid  with  hand  control  t>T)e  of  ha.'t*'  on  sptrlal  order. 
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Electric  Conti 


and  electrically  a 


24-Inch  Electric 


is  so  wired  that  the  se; 
ment  of  its  handle  in  ; 

This  system  reqiiin 
operate  than  the  rope 
tage  over  the  latter  tl 
run  by  the  most  con\ 
obstructions  or  changt 
serious  difficulties  in 


Current  and 

Yoltagc  j 

  I  s< 

o 

searchlight  be  selected,  j 
in  the  beam  will  be  grc 
of  mirror. 

For  example,  it  is  pre; 
rent  is  limited  to  lO  amp< 
light  operating  at  lo  2 
with  the  same  current. 


Mm 

CURRENT 

In  In. 

Spedal 

Radng 

1 

9 

5-  7.5 

13 

10-15  1 

18 

20-27.5  , 

24 

35-42.5  1 

GENERAL  ] 


Marine  Switchbc 


Switchboards 
for  Merchant 
Ships 


i"^  j      A  line  of  G-E  switchboards 

I     Switchhnardfl     |  has  been  specially  designed  for 
I  controlling  generators  and  dis- 
I  tribution  circuits  aboard  mer- 
I  chant  vessels.    The  drawings 
and  tables  below  .offer  a  means 
of  selecting  a  combination  generator  and  feeder  panel 
to  suit  all  ordinary  conditions. 

These  switchboards  are  designed  and  built  by  the 
same  organization  which  produced  the  specialized  con- 
trol boards  for  the  New  Mexico  and  are  of  the  same 
high  quality  throughout. 

For  any  conditions  which  these  designs  will  not 
meet,  the  General  Electric  Company  is  prepared  to 
submit  promptly  designs  and  specifications  exactly 
adapted  for  the  work. 


-  — 

Fig.  1 — ^Two-Circuit  Genera- 
tor and  Feeder  Panels 


Fig.  2— Single-Circuit  Gen 
erator  and  Feeder  Panels 


SWITCHBOARDS  FOR  TWO  GENERATORS— 

  __F1G.  1  

Two-r?rruit  Generator  Section  with  Clrrull      fif^^L  ^f*^*^"  ^^^^ 

Breakers  (as  shown  In  Fig.   1).  9''<'"\!   fi^"^™*^'"  ^Section 

(as  shown  in  Fig.  1 — may 
be  used  with  either  Gene- 
rator  Section  a^iove). 

For  1  to  5  cirnilts. 

8=16" 
For  6  to  10  circuits. 

B=24" 

Not'.-:    "Seari'hllght"  and 
"Radio"  switches  mounted 
I   on  K  nerator  panel. 


For  100  amp.  switches.  3'-0". 
For  200-400  amp.  switches.  A  4'-0" 


Two-Clrcult  Generator  Section   with  Fuses 
(same  general  d?slgn  as  Fig.  1 ) . 


For  100-200  amp.  switch. s.  A --2' -7" 
Fcr  400  amp.   switches.  A  -3'-0" 


SWITCHBOARDS   FOR  ONE  GENERATOR- 
FIG.  2 


Single-Circuit  Generator  Section  with  Fuses 
(as  shown  in  Fig.  2). 


For  60  and  100  amp.  switches.  C-=2'-7" 
For  200  and  400  amp.  switchi'S,  C=3'-0" 


Single-Circuit  Generator  Section  with  Circuit 
Breakers  (same  g^^neral  dtsign  as  Fig.  2). 


Feeder  Section  for  Single- 
Circuit  Generator  Section 
(as  shown  in  Fig.  2 — may 
be  used  with  either  Gene- 
rator Section  above). 

For  1  to  3  circuits. 

D=16" 
For  4  to  6  circuits. 

0=24" 
For  7  to  0  circuits. 

I)  =  2'-7" 


For  60  and  100  amp.  switches.  C=3'-0" 
For  200  and  400  amp.  switches.  C=4'-0'' 


Note:  "Searchlight"  and 
"Radio"  switches  mounted 
on  generator  panel. 


Noft:   Generator  panels  designed  for  controlling  either  one  or  two  125  volt 
machines  in  capacltirs  up  to  25  K.  W. 

All  generator  sections  contain  two  switches,  for  controlling  "Search- 
light" and  "Radio." 

Instramenti?  supplied  in  either  round  pattern  (see  Fig.  1)  or  G-E 
type  D-12  pattern  (see  Fig.  2). 


0  C  GENERATOR 

Wiring 
Pi 


A = Ammeter  f 

V=Voltmeter  1 

R=  Rheostat  ( 

F=-Fu»e  C 


Constru 
and  Equi 


placed  betw( 
The  feed( 
most  rugge( 
capacity,  un 
All  instn 
Electric  Cc 
throughout. 

All  panels 
those  with 
the  America 


Sugges 
for  Ore 

Num 
erators. 

Num 
mate  in 
Marl 
Whe 
framew 
Nun: 
For  G-E 
distribution 
lowing  page 
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Switchboa 


Safety  First 
Panels 


The  Tru< 
especially 
mounting  ai 
sirable  swii 

|.„.  ,   standpoint  c 

elimination 

tiniiit}'  of  service. 

Each  complete  unit  consists  of 
truck  or  movable  element  carrying 
breaker  and  instrument  transforr 
tionary  or  housing  element  enclosii 
it  is  in  an  operative  position),  the 
minal  of  the  incoming  and  outgoing 
carrying  parts  are  completely  cnclo 

Bulletin  47100. 

The  Safety  Enclosed  Swing-Out 
breaker  enclosed  in  a  steel  housinji 
with  the  housing  that  the  panel  car 
when  the  breaker  is  in  the  "off*'  pos 
necting  device  is  therefore  carrying 

Bulletin  67105. 


Complete 
charging  st 
use  either  i 
locomotives, 
the  (Jeneral 
The  swi 

expremely  simple  in  operation  des 
the  needs  of  a  yard  having  in  use 


Battery 
Charging 
Switchboards 


G-E  Battery  Charging  Switchboard 

outfits  are  available  to  meet  req 
capacity'. 


G-E  Switches 
and  Circuit 
Breakers 


The  Ger 
pany  manu 
line  of  leve 
single  or  d< 
3-  or  4-poli 
or  spade  hai 
G-E  circuit  breakers  are  built  y\ 
break.   The  variety  of  types  and  si: 
the  selection  of  a  breaker  exactly  s 
tions  of  service. 


The  Ger 
pany  manu 
line  of  ind 
int:  instruiT 

;  ,  ,  .      of  electrical 

For  swii 

round  and  horizontal  edgewise  typ* 


G-E  Electrical 
Instruments 


GENERAL  ELEC 

Add 


C 
far 


1 

volt 


htm 
C 
obta 


Fl 


fbtmst 
>f  die 
Flm 


be  ostd 
pon,  fur 


D.C.  Electric  i  I 
I       Fan*  for       1  t 

e 

tors  are  enclosed,  the  iroi 
ily  enameled,  and  the  fj 
blades  and  cage  are 
brass  thoroughly  lacquc 
ed,  thus  making  the  fa 
immune  from  the  effec 
of  exposure  to  dampnc 
and  salt  air. 

These  fans  may  1 
readily  converted  fro 
desk  to  bracket  type 
shown  in  the  illustratior 
They  are  arranged  f< 
three  operating  speed 
with  "off"  position.  Tl 
ewml  switch — which 
mounted  in  the  base — 


Twelvc-iBGh  D-C*  Maiiot 
Type  Desk  Fan 


52-inch  Direct  Cu 


Standard  ;  ai 
AC  and  DC  ir 


and  sixteen*inch  oscillati 
blades. 

These  fans  are  furnu 
or  220  volts  alternating 
in  the  range  of  25  to  b 

These  fans  are  adapt< 
ever  electric  current  is  a 


GENERAL 


Arc  Weldi 


Two  methods  are  employed- 
metallic  and  carbon  electrod 
In  the  former  method,  the  met; 
of  electrode  is  added  to  t\ 
Weld,  producing  greater  strengt 
and  smoother  appearance.  Th 
liich  will  deposit  metal  successfuU 
$.    The  carbon  electrode  metho 
used  for  building  up  meta 

(plugging  holes  in  castings 
welding  and  joining  part 
where  strength  and  appear 
ance  are  not  so  essential  o 
where   surface    is    to  b 
planed  oflF.    Greater  spee( 
can  be  attained  with  carbor 
electrodes  because  of  greate: 
current     capacity.  Th( 
method  of  operation  is  sim 
ilar   to   soldering  process 
The  carbon  electrode  meth- 
od is  also  used  for  cutting 
and  melting  away  metal. 
In  some  cases  the  tensile 
strength  of  metal  in  a  weld 
•«nel    may  be  as  high  as  55,00c 
to  60,000  lbs.    A  safe  fig- 
here  work  is  done  by  experienced 

er  input  required  for  various  sys- 
to  15  kw.  or  kv-a. 
Constant  energy,  self-excited  gen- 
Tgy  balancer  sets;  constant  poten- 
mxiliary  equipment ;  A.  C.  welder, 
potential  type  are  primarily  single- 
suitable  for  bare  metallic  electrode 
itant  potential  type  may  be  used  as 
lipment  for  either  carbon  or  metal- 
g  or  a  number  of  operators  may 
:hine.  This  type  also  permits  use 
for  cutting. 

ts  of  following  apparatus: — 
self-excited  generator  arranged  for 
belt  drive  or  direct 
connected  to  A.  C.  or 
^^^^^  D.  C.  motor,  or  en- 
H^H\  gine,  the  maximum 
^^^B^    motor  voltage  being 

^^^pr  Constant  energy 

■^^^         balancer  sets  of  150 

y  amperes  capacity  are 

suitable    only  when 
no  to  125  volts  D. 
C.  is  available.  If 
lerator,  circuit    has  positive 

^  side  grounded,  it  is 

.    If  not,  special  precaution  must 

af  gefiefators  can  be  direct  con- 
otor,  A.  C.  motor,  or  gas,  oil,  or 

jctric  Company  has  developed  also 
T  which  can  be  operated  from  any 
welding  generators, 
lay  be  used  on  60-cycle  circuits  of 
its  maximum.  The  welder  is  single 

ELECTRIC  COM] 

Address  nearest  office.  For 
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atus 


^nerator  Set,  Constant  Potential  Type 

I  several  are  in  use  on  a  polyphase  sys- 
e  distributed  among  the  phases  to  par- 
*  load. 

 t      Standard  capacities  of  G-E 

i     j  arc  welding  outfits  range  from 
f  150  to  1250  amps.  Portable 
lg    i  outfits  are  made  in  3  sizes,  200, 

,„  .5  300  and  4.00  amps.;  stationary 

outfits  in  9  sizes,  150,  200,  300 
800,  1,000  and  1,250  amps.  Outfits 
imps,  portable  can  be  arranged  for  2 
ing  an  auxiliary  switchboard  panel,  as 
ionary  outfits. 

ircmcnts  vary  with  thickness  of  the 
led.  Maximum  for  metallic  electrode 
:  200  amps.  Where  several  operators 
»m  one  set  under  average  conditions, 
re  on  125  to  150  amps,  per  operator, 
!  of  intermittent  nature  of  operation, 
his  value  will  be  reduced. 


ble  Arc  Welding  Generator 
/  '•Starter  and  Control  Panel 

^wrtrode,  light  work  can  be  welded 
c^ps.    Medium  welding  with  carbon 
to  350  amps,  and  heavy  welding 
The  capacity  of  a  set  used  for 
^  -on  speed  required.    300  amps,  will 
:  currents  up  to  1,000  amps,  arc  de- 
in.  thick  or  heavier.   Cutting  speed 
)0  amps.    For  heavy  sections  this 
on  basis  of  5^  sq.  in.  cross-section 
high  and  for  thin  sections  low. 


lENECTADY,  N.  Y. 
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Sprague  Electric  1 


1  Sprague  Electric  Monorail 
Electric  |  Hoists  are  made  either  floor  con- 
trail I  trolled  or  cage  controlled  in  ca- 
sts 1  pacities  from  ^  to  6  tons. 

 ,uJ      Indoor  and  outdoor  monorail 

systems  have  proved  to  be  great 
;  in  handling  materials  in  shipbuilding  and 


trie  monorail  hoist  running  on  its  I-beam 
Is  at  a  high  rate  of  speed  and  can  go  any- 
the  single  I-beam  runway  can  be  supported, 
great  saving  of  valuable  floor  space  over 
uck  method,  much  less  confusion  and  mate- 
piled  high  to  the  best  advantage. 

RATINGS 
Standard  Mc 
Cage  C< 

Hout 


;ontal 
ches 


Vrtt 

Lift 

No.  of 

Hoist 

perMto. 

Feet 

Ropes 

Tj'pe 

30 

28 

I 

S  I 

15 

13 

2 

S  I 

20 

30 

2 

Wi 

40 

30 

2 

Wi 

26 

50 

2 

W2 

10 

4 

Wi 

20 

4 

Wi 

30 

50 

2 

W2 

35 

I 

S  2 

50 

3^ 

S  2 

13 

25 

4 

W2 

23 

21 

3 

S  2 

33 

21 

3 

S  2 

50 

48 

S  3 

15 

25 

4 

W2 

17 

15 

4 

S  2 

25 

15 

S  2 

33 

31 

t 

S  3 

25 

23 

4 

S  3 

i  Horizontal  Fixed  Drum 
I  Winches  are  for  a  variety  of 
I  purposes.  The  winch  illus- 
I  trated  is  used  for  operating  the 
.1  derrick  boom  of  a  ship  building 
crane.  A  larger  size  is  made 
andling  aboard  ship  or  on  docks. 


FCTRIC  H'  ►RIZ^INTAI.  \VIX(  H 


Motor 

H.  P. 

ApiiTOxiiute 

A.  C. 

D.  C. 

Feet  per  Minnie  " 

WHg&tJ^  Winch 

5 

6 

100 

2200  Lbs. 

10 

12 

100 

2200  Lhs. 

15 

15 

100 

2200  Lbs. 

20 

20 

100 

2200  Lbs. 

UE  ELECTRIC  WORKS 

527-531  WEST  34TH  S 


Winches 


Plates  in  the  Skinner  &  Eddy 
Shipbuilding  Yard 


1      Wtlgtat  at  Uononll  Hoist 

Complete 

Mln. 

'  With 

Badluior 

1  With 

P. 

Curre  Krrt 

Open  Tige 

1    EDcloaed  C*te 

8 

~i835 

'  i960 

8 

1865 

1990 

? 

1925 

2050 

8 

2045 

2170 

2435 

2560 

1  ^ 

1975 

2100 

1  8 

2095 

2220 

1  8 

2535 

2660 

6 

2660 

3370 

6 

2760 

3470 

8 

2525 

2650 

6 

2670 

3380 

6 

2770 

3480 

6 

4640 

:  5300 

8 

2625 

,  2750 

6 

2710 

3420 

6 

2810 

i  3520 

6 

4660 

,  5320 

6 

4730 

1  5390 

The  Vertical  Winches  are  to- 
tally enclosed  and  are  ideal  for 
outdoor  jobs  requiring  a  pull 
from  one  to  twelve  tons.  They 
are  used  on  dr\'  docks,  and  for 
Ixargeft^nd  pulling  cars. 


[C  VERTICAL  WINCH 


H.  P. 

D.  C. 

12 
12 
12 
12 
12 


Speed  of  Rope 
Peet  per  Minute 

25 
60 
75 
100 

150 


Approximate 
Weight  of  Wineh 

2600  Un. 
2600  Lb>. 
2600  Lbs. 
2600  Um. 
2600  Um. 


WL  ELECTRIC  CO. 

N.  Y. 


Falk  Marine  1 


Eiod  of  Double  Reduction  Marine  Gear  for  Compooi 

Kingsbury-  11 

^  in  the  manufacture  of  the  gear  frames  and 
as  well  as  of  the  gears  themselves. 
Falk  Company's  designs  are  the  result  of  long 
ce  in  this  class  of  work  and  include  extreme 
and  accuracy  with  perfect  accessibility  of  all 
le  parts.  All  bearing  caps  are  exposed  and  the 
sheik  can  be  changed  at  sea  when  necessary, 
linimum  loss  of  time. 

The   Falk   Company's  her- 
ringbone gear  plant  is  the  larg- 
icilities       I  est  of  its  kind  in  existence  and 
is    most    completely  equipped 
with  every  kind  of  apparatus 
necessary    for   producing  this 
;d  product  on  a  very  large  scale.    The  Plant 
lly  located  and  well  placed  for  the  rapid  trans- 
i  of  its  products  to  any  port  or  shipyard  in  the 
states. 


I     While  the  Falk  Company's 
j  Engineering  Department  is  ex- 
•  ProductB  I  clusively  devoted  to  the  produc- 
I  tion  of  precision  herringbone 
, .     .1  gears  and  gear  units,  the  plant 
includes,  in  addition,  the  largest 
rth  steel  foundry  west  of  the  Pittsburgh  Dis- 
*his  is  of  immense  advantage  to  the  gear  busi- 
lusc  steel  castings  enter  very^  largely  into  the 
don  of  reduction  gears,  and  the  continual  and 
>peration  between  the  foundry  and  engineering 
;nt  have  made  it  possible  for  this  Company  to 
^^^el  castings  for  gears  of  a  quality  which  has 
^    duplicated  elsewhere. 


THE  FALK 

MILWAUKEE, 

9e 


m  Gears 


S.  H.       3600  to  90  R.  P.  Indading 

stern  frames  and  rudder  frames  are 
1  the  foundry. 

Efficient  service  is  rendered 
by  our  following  Branch  Offices 
where  experienced  and  trained 
engineers  supervise  new  in- 
stallations, and  follow  up  the 
performance  of  ships  with  Falk 
ions  when  they  come  into  port. 
;ham,  30  Church  St.,  New  York,  N.  Y. 
;v*ood,  Rialto  Bldg.,  San  Francisco,  Cal. 
,  icx)7  Park  Bldg.,  Pittsburg,  Pa. 


ices 


iiiiiiiiiNtiiiitiir 


with  Cover  Removed 


Michigan  Lubri 


Multiple  Geed 
Gravity 
Oilers 


Michigan  Multiple  Feed 
Gravity  Oilers  supply  oil  to  a 
number  of  bearings  from  one 
tank  or  reservoir  which  can  be 
located  in  the  most  convenient 
place  available.  They  are  made 
th  any  number  of  feeds  desired  at  the  purchaser's 
tion.  Each  feed  has  its  own  regulating  screw.  The 
?ds  are  banked  in  groups  of  from  two  to  six  and  each 
nk  is  equipped  with  a  snap  lever  shut  off  which 
irts  or  stops  all  feeds  in  that  bank  without  disturb- 
«:  the  feed  adjustment. 


if  r 

Capacity  Averages  6  Oz.  Per  Feed. 


Steam 
Cylinder 
Lobricators 


j  Our  Cyclone  Double  Con- 
I  nection  Lubricator  and  its  Single 
f  Connection  mate,  the  Rural, 
j  are  known  all  over  the  world. 
I  These  lubricators  are  provided 
with  steam  heating  chambers 
which  insures  perfect  operation 
in  spite  of  weather  conditions. 


Single  Connection 
Style— The  Rural 


Kixt—%  Pt,     Pt.,  yi  Pt.,  1  pt.,  1  Qi. 

Thread— Vz,       Vz,  y,, 


MICHIGAN  LUI 

655-669  BEAUBIEN  STREI 


and  Valves 


1  lOV 


With  Lock  and  Shield 


nake  any  of  our  Radiator  Valves  with 
Id  instead  of  wood  handle.  Lock  shield 
are  considered  special  and  are  thcre- 
ried  in  stock  but  made  to  order  only, 
iliveries  on  application. 


  'a        S        I  1%  2 

  If  J  '24         12         12  «  6 

w  oightK  18^  lbs.  'Jh  m.  22  lbs.  31  \h%.  20  lbs.  30%  Ibg. 


VALVE  DIMENSIONS 

For  All  Models 


Hvl  IB 


5 


■IXC  MS. 

PIPE  um 


21V 
30V 

aiv 


|40Vl  lA 
V  I  IE 


av 


3^ 


41 V  I  \B  B%,  a'?t. 


I)* 


jAl  1  I  it'aI'V. 


3^1 


3^, 


I 


3V« 


IV4 


4%. 


4>« 


DR  CO. 

[T,  MICHIGAN 


Force  Feed  1 


t  is  under  the  watchful  eye  of  the  engineer.  The 
flills-McCanna  sight  feed  insures  delivery  of  oil.  If 
lie  blinker  shows  oil  feeding  the  engineer  knows  his 
ylinder  or  bearing  is  getting  every  drop  that  passes 
*the  eye  of  the  pump." 


m  oil  and  producer  gas  engines. 

The  economy  of  centralized  control  for  the  lubrica- 
ion  of  large  prime  movers  is  universally  acknowledged 
yy  engineers — ^maximum  economy  is  realized  by  the 
nstallation  of  a  Hilk-McCanna  multiple  feed  pump 
IS  the  motive  power. 

A  lubricator  that  will  show  a  saving  of  60%  to 
Jo%  in  oil  consumption  over  hand  oiling,  giving  better 
lubrication  and  more  satisfactory  feed  regulation. 

Direct,  motor,  or  belt  drive,  speed  reduction  by  worm 
>r  ratchet  as  may  be  selected. 

Standard  pump  parts  and  equipment. 

Each  unit  can  be  separately  adjusted  to  cover  a  wide 
range  of  oil  deliveries. 

Flash  sight  feed  on  each  line  to  show  positive  op- 
eration. 

Not  a  stock  size.  All  pumps  of  more  than  4-feeds 
ire  designed  for  the  particular  service  required,  and 
issembled  on  order. 


Multiple  Feed 
Special  Pumps 


Special  large  pumps  are  built 
in  sizes  from  2-gallon  4-feed  to 
9-gallon  6ofeed. 


Multiple  oil  compartments 
for  use  with  different  oils. 


A  lubricator  designed  for  use 


Metal  Body  Pmnp 
Twenty  Feed 
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iators 


»ther 
cialties 


The  same  correct  design, 
simple  construction  and  stand- 
ardization which  charactize  the 
force  feed  oil  pump  are  the  out- 
standing features  of  all  other 
Hills-McCanna  specialties. 


ressure 
Cocks 


Gauge  Cock 

The  Hills-McCanna  gauge 
cock  is  quick  acting,  nonleaking 
and  heavily  constructed.  Rug- 
ged proportions,  ample  port 
area,  and  superior  metals  all 
combine  to  make  a  long-lived 


1  stems  oversize  to  allow  for  re-grinding, 
iccable  at  low  cost,  and  with  minimum  in- 
icpense. 


ble 
Plugs 


Made  under  government  su- 
pervision of  the  best  obtainable 
material  by  careful  workmen. 

The  popularity  and  demand 
for  Hills-McCanna  plugs  is  due 
to  the  quality  of  the  metal  shell. 


ish,  and  generous  proportions. 


ine 

lointo 


Designed  by  practical  marine 
engineers  for  continuous  serv- 
ice. 

Strict  adherence  to  the  Hills- 
McCanna  policy  of  quality  re- 
gardless of  price  has  developed 
nt  of  high  grade  material,  carefully  ma- 
ong  life. 

11  feed  and  remain  tight  as  long  as  the 
run. 

LUBRICATORS 


Feeds 

Retervolr 

Wdgfat 

Codeword 

1 

8^x4 

11 

Admirable 

1 

4%t6 

16 

Bcoefldftl 

1 

16 

Artistic 

1 

28 

BlaaMlesi 

2 

2S 

Boutftd 

1 

25 

CapiUI 

2 

7Hx8% 

27 

Gvefnl 

3 

7%i8% 

29 

OoDsemtlfe 

1 

9^x10% 

84 

Dependable 

2 

86 

Decoratlvi 

8 

9W0% 

89 

DeUberato 

4 

9^x10% 

42 

Dcffender 

1 

nW2% 

44 

Earoeit 

2 

11%I12% 

46 

Easement 

8 

11%I12% 

49 

EelliMe 

4 

imil2% 

53 

Bdorator 

flICAGO,  U.  S.  A. 


Ward  Water 


Section  Through  War 


Shipment  and 
Deliveries 


Ward  Boilers  are  of  such  a 
design  that  comparatively  large 
units  can  be  shipped  complete 
ready  for  installation  without 

L»..»,..  „......„.«,   any  work  on  the  part  of  the 

purchaser  except  the  lining  of 
the  furnace  with  fire  brick.  The  illustration  below 
shows  a  shipment  of  two  Ward  Boilers,  heating  sur- 
face 2,250  sq.  ft.,  grate  surface  55.8  sq.  ft.,  steam  pres- 
sure 225  pounds. 

It  19  thr  pcaciiee  m  cArry  m  stock  material  fa;  a 


inp;  CHABLES  WABD 

*  CHARLEStC 

Eaaurn  Acent^Kearfott-  Eagi 
9( 


oilers 


rs 


s.  The  plant  is,  therefore,  usually 
lake  early  deliveries. 

Evaporative  tests  of  a  Ward 
1  Boiler  conducted  by  a  Board  of 
U.  S.  Naval  Engineers  showed 
est  '  i^i^  evaporation  of  16.73  pounds 

  of  water  per  pound  of  oil  and  a 

corresponding  efficiency  of  81.68 
per  cent 

q.  ft.  H.  S..  5.74  9.U  11.34 
.  ft.  H.  S.  ...343  .554  .70 
lb.  oil  16.73       16.48  16.21 

Ward  Boilers  can  be  suppledi 
i  to  use  either  coal  or  oil  as  fuel, 
j  They  are  built  in  standard  sizes 
!  with  two  inch  tubes  ranging 

 ;  from  1,000  to  7,000  sq.  ft.  of 

heating  surface  each, 
desirable  to  use  standard  sizes  wher- 
ard  Boilers,  however,  can  be  adapted 
»pace  or  conditions,  as  the  dimensions 
meet  special  requirements  of  floor 

standard  sizes  shown  on  following 


RING  WORKS 
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Ward  Boilers,  Dyson 


Dyson  Express 
Type  Boiler 


There  is  a  growing  demand 
for  high  powered  boilers  of  ex- 
treme light  weight  with  a  high 
degree  of  superheat.  To  meet 
this  demand  The  Charles  Ward 
Engineering  Works  has  pur- 
chased the  patent  rights  issued  to  Admiral  C.  W.  Dy- 
ion,  U.  S.  N.,  Washington,  D.  C,  covering  the  design 
af  an  express  type  of  boiler  and  superheater.  These 
[)oilers  can  be  built  in  a  very  wide  range  of  sizes,  if 
necessary,  up  to 
12,000  sq.  ft.  of 
heating  surface, 
for  almost  any 
working  pressure, 
with  or  without 
superheaters. 

The  super  - 
heaters  are  of 
5udi  a  design 
that  they  are  of 
generous  propor- 
tions, free  from 
extremely  long 
tubes  and  pro- 
ride  unrestricted 
Bow  for  the 
steam,  eliminat- 
ing the  loss  or 
Irop  due  to  ex- 
seedingly  high 
velocities.  This 
trailer  is  clearly 
ihown  by  the  ac- 
companying cut, 
which  shows  the 

accessibility  of 
ht  tubes  both  in  the  boiler  proper  and  the  superheater. 
If  repairs  are  needed  to  the  superheater  tubes  the  upper 
Irum  can  be  disconnected  and  thrown  over  into 
:he  space  occupied  by  the  uptake  thus  permitting  re- 
lewal  or  removal  of  the  tubes.  These  boilers  are  ex- 
xemcly  light  in  weight  and  will  stand  excessive  rates 
if  evaporation. 

Full  details  on  Dyson  Express  Type  Boilers,  of  any 
;pecific  size  or  capacity,  will  be  supplied  promptly. 
The  Charles  Ward  Engineering  Works  is  also  fully 
quipped  to  co-operate  with  designers  and  shipbuilders. 


Dyson  Expresi 


^afiKw-Uniaglit  jftiver  Towlboat  ^^tnairtoiT 


THE  CHARLES  WARD 

CHARLESTO 

Eastern  Agent — Kearfott  Engin 

9& 


iver  Steamers 


ightj 


The  Charles  Ward  Engineer- 
ing Works  also  specialize  in  the 
design  and  construction  of  River 
j  Steamers  and  vessels  of  similar 

 .1  character,  particular  attention 

being  given  to  steamers  of  the 
inel  Type,  for  service  on  inland  rivers, 
^pe  are  shown  on  pages  456  to  462  of 
ection.    The  photographs  reproduced 
these  boats,  as  built  by  The  Charles 
Ward  Engineer- 
ing Works. 

The  Twin 
Screw  Tunnel 
Type    of  con- 
struction is  par- 
ticularly adapted 
for  fast  passenger 
and  freight 
steamers  and  for 
high  powered 
towboats,  where 
restricted  draught 
is  necessary.  It 
secures  the  higher 
efficiency  of  the 
screw  propeller, 
over  the  paddle 
wheel,  yet  has  all 
the  manouvering 
qualities   of  the 
latter.  Rapidity 
and  certainty  of 
handling  is  an 
important  factor 
in  the  design  of 
river  steamers, 
mstruction  permits  the  use  of  a  screw 
nent  size,  on  a  reduced  draught.  The 
cott,  for  example,  is  1 50  feet  long  with 
nd  draws  but  3  feet  with  70  tons  of 
le  towboat  James  Rumsey,  with  length 
im  22  feet,  draws  less  than  30  inches 
coal  aboard. 

Ward  Engineering  Works  is  prepared 
ing  the  best  t>'pe  of  Shallow-Draught 
)r  any  particular  service  and  to  design 
sscl. 


light  River  Steamer  ^Inspector** 
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Almy  Water- 


SacceBsive  Stages  in  the  Constructio 


Details  of 
Design 


Boilers  of  this  type  are  desig- 
;  nated  as  Classes  D  and  E. 
;  Tubes  in  both  classes  are  i" 
i  Standard  Pipe  Size.    Class  D 

L-.,.... »,-,,...».«.„....  .5  has  a  Single  Fire-box.  Class 

E — Two  Fire-boxes. 

The  heating  surface  of  the  double  tube  type  con- 
sists of  side  and  fore-and-aft  sections  made  up  with 
four  scries  of  tubes  in  each  section. 

The  side  sections  (C)  rise  from  the  bottom  manifold 
(A)  to  a  proper  height  to  form  the  crown  of  the 
fire-box.    They  then  extend  half  way  across  the  fur- 

LIST  OF  SOME 


Ctass  D 


Am 

BncfiM 

la. 

U. 

Bq.  rc. 

Pmuidfl 

m 

95 

19.0 

672 

107  no 

20.3 

703 

11300 

21.6 

740 

11800 

68145 
72A 

72A 

22.9 

772 

12200 

24.3 

820 

13100 

97K 

25.7 

844 

13400 

72A 

75  H 

97^ 

27.2 

883 

14100 

72A 

85H 

98 

31.5 

nm 

10100 

89H  1 

98H 

34.8 

1088 

17400 
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i 


Imy  Water  Tube  Boiler 


back  again,  then  rise  vertically  to  the  top 
(B). 

re-and-aft  sections  (D)  rise  from  the  top 
:k  bottom  manifold  (A)  to  a  proper  height 
3ver  the  side  sections,  connecting  to  the  top 
(B)  at  the  front.  These  sections  are  con- 
the  bottom  and  top  manifolds  by  unions  and 

)f  this  class  are  i  5/16"  outside  diameter,  and 
unless  otherwise  specified.  The  height  below 
n  having  20"  height  of  ash  pan  for  Class  D 
for  Class  E  and  height  of  fire-boxes  26". 
re-boxes  may  be  furnished. 

SIZES 


Class  E 


Len^h 

Orste 

Heating 

Total 

Approxi. 
Weight  Dry 

(Water 
addKlO  ) 
Pounds 

Casing 

Am 

8urf«ce 

Height 

In. 

Sq.  Ft. 

8q.  Ft. 

89H 

33.05 

1342.2 

103.8 

19,000 

89  H 

36.72 

1419.4 

105.9 

19,900 

92H 

38.34 

1474.1 

106.1 

20,630 

89H 

40.39 

1499.2 

108.0 

20,800 

89H 

44.06 

1580.8 

110.1 

21,700 

92H 

46.00 

1639.7 

110.3 

22,400 

99H 

49.87 

1757.9 

110.7 

23,700 

95% 

51.92 

1781.0 

112.6 

23,900 

99tt 

54.02 

1842.3 

112.8 

24,600 

iOILER  CO. 
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Marine 


tatallvtioii  of  Bftdcnluiiseii  Mirine  Vatcr  Tube  BoOar 

fcigli  dc;j:rces  of  superheat  are  desired,  \\c  irii^tnU  Sim- 
pfcx  Superheaters. 

The  method  of  flexible,  as  well  as  secure^  support 
provides  free  expansion  for  all  parti.    This  imures 

Mfiev^  Img  Uhf  nod  ii^  t^mm^  w  mifwifig^  i>l 

tm  ftm  &  twtng  dtstorted  or 

Wm  fiom  dte  drums* 

The  Badenhausen  Marine  Watt'r-Tiibe  Hoiler  ful- 
fills the  severest  marine  bfjiler  inspection  requirements- 
TTlie  absence  of  all  flat-stayed  syr faces,  stay-bolts^  stay- 
crow-foot  braciKi  and  stiong  backs,  fonn§  a  eon- 
feature.   The  iiffif^tii^ly  of  the  parts  of 

 faoikr  and  tfaM'  ^vm'ciit  dze^  Ji^inie 

handling  for  "knocked  ddwfi"  shipment, 
riler  can  be  inspected  and  cleaned  inside  by  open- 
laSg^  the  hinieed  drum  manhole  doors  and  entering  the 
drums  bodily.  A  water  turbine  cleaner  p^[^^ed  through 
cver>  tube  v%  ill  cut  out  all  scule.  Tubes  arc  spaced 
alternately  si4  and  3)i  incfi^  gpil^  throughout  fl^ 
^eoethipf  t)K.dniiii&.  Hence  everf  part  of  heating  sur- 
^■a  am  be  toudicd  by  the  hand  and  only  one  hour's 
linie  of  one  man  is  needed  to  replace  the  most  remote 
Cube.    Soot  is  efficiently  removed  by  steam  lance  from 
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ers 


It,  or  by  mechanical  cleaners.    Baffling  is 
lurable,  and  readily  kept  in  proper  condition, 
urnace  is  adaptable  to  hand  firing,  stoker  fir- 
o  equipment  for  oil  burning. 

' ' ' j  The  Badenhausen  Marine 
VDical  1  Water-Tube  boiler  is  built  in 
-  I  sizes  required  to  contain  the 

ler  Liata     j  quantity  of  water  best  adapted 

 J  to  the  service  demanded,  hence 

dimensions  and  weights  vary  to 
rying  conditions.  The  following  data  covers 
r  size: 

sating  surface  3210  sq.  ft. 

)verall,  including  casing  12  ft.  10  in. 

)verall  to  steam  outlet  15  ft.  6  in. 

depth  at  base,  including  casing.  12  ft.  y%  in. 
r  of  drums  No.  i,  No.  2  and  No.  3. . .  .30  in. 

r  of  drum  No.  4  8  in. 

3f  each  drum  12  ft. 

r  of  tubes  lyi  in. 

of  tubes  throughout  length  of 

f  5 J4  and  3^  in. 

length  of  tubes  8  ft. 

of  tubes  570 

rapacity  of  boiler  18,530  lbs. 

of  empty  boiler  82,000  lbs. 


Plant  and 

;ineering 
icilities 


Our  plant  is  located  at  Corn- 
wells,  near  Philadelphia,  where 
we  build  the  Badenhausen 
Water-Tube  Marine  Boiler,  the 
Simplex  Superheater,  Scotch 
Marine  Boilers,  and  also  Ma- 
rine Engines.  This  plant  is  lo- 
cated on  the  Pennsylvania  Rail- 
road and  Delaware  River  where 
large  steamers  can  be  accommo- 
dated. Our  expert  engineers 
are  always  available.  Our  Phil- 
adelphia, New  York,  and  San 
Francisco  offices  will  furnish, 
upon  request,  detailed  informa- 
tion to  boiler  owners  and  op- 
erators who  desire  further  in- 
formation on  the  Badenhausen 
Marine  Boiler  or  our  other 
products. 


jy^ELPHIA,  PA. 


Page  Water 


Sectional  Views  of  the  1 


The  Page  Boiler  was  de- 
signed to  perform  not  only  the 
established  and  essential  func- 
tions of  any  high-grade  boiler, 
but  to  fulfill  tv^^o  additional  re- 
quirements,— the  need  of  a 
■  of  generating  high  capacity  in  small  space 
mad  ttf  msdl  n  design  and  size  that  it  can  easily  be  de- 
fi?ered  ihmugli  a  smill  opening.  The  Page  is  the  most 
■^jBBiyijnt  mA  tb^  g^test  producer  of  steam  per  cubic 


Wei  gilt,  Wciglil 

DUtributioiiT  j 
Butiiig  Siisf  Ma  I 


The  weight  of  the  Page 
boiler  varies  directly  with  each 
additional  horsepower,  and  is 
figured  on  the  basis  of  150  lbs. 
per  H.P.  A  2000  H.  P.  Page, 
for  example,  weighs  300,000 
iba.  For  ePfqflkatfeflower  ten  sq.  ft.  of  heating  surface 
is  uwcd. 

Thti  Pn^ri'  Boiler  IS  so  constructed  that  its  weight  is 
equally  distributed  at  all  four  corners  with  its  center 
mi  gnwillf     apprwifnately  the  actual  central  point. 


I The  Page  boiler  consists  vir- 
tually of  two  boilers  in  one — 
=  a  double  capacit\^  boiler  con- 
l  densed  in  a  minimum  amount 
of  space,  and  directly  exposed 
to  heat  convection  from  the 
fuel  bed.  The  entire  boiler  and  furnace  enclosure  con- 
sists of  an  air  tight  steel  casing  lined  with  asbestos 
CdUlGtr4  tbf9i|fdieilC  and  an  additional  furnace  lining 
€if  4iir«ble  fte&idb-  The  unique  feature  of  its  con- 
st njcl  ton  19  the  arrangement  of  water  tubes,  which 
consist  of  a  senc5  of  vertical  tubular  sections  each  hav- 
ing ?in  indt^pendent  ^vate^  intake  from  upper  drum  and 
outlet  to  steam  drum,  the  number  of  sections  depend- 
ing on  the  capacit>*  of  the  boiler.  Tubes  are  inclined 
at  n  pilcb  of  l  iip^  per  ft.  more  than  in  most  tube 
boibfil  WdA  m  %  inches  in  diameter,  which  offers  a 
greater  ha^&Xg  tufface  per  unit  of  volume  than  could 
be  ohtsimA  milk  tubing  of  larger  diameter.  The  tubes, 
M  At  GSftf  are  arranged  in  two  series  of  sec- 
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be  Boilers 


^ater  Tube  Boiler 


,  one  arranged  diagonally  across  the  boiler  in  one 
tion  and  the  other  half  in  the  opposite  direction, 
iby  breaking  up  the  gases  very  effectively.  The 
nate  crossings  of  tubular  sctions  act  as  vertical  and 
:ontal  baffles  in  the  center  of  the  boiler  and  cause 
.  to  flow  to  the  extreme  ends  of  the  tubes.  With 
one  pass  boiler  a  three-pass  effect  is  accomplished. 

boilers  are  built  for  working  pressures  up  to 
lbs. 

""""" ' I      Page  boilers  frequently  show 
1  efficiencies  of  from  72  to  75 
Efficiency       j  per  cent.    Water  can  easily  be 
I  raised   from   200°  Fahrenheit 

 ,  f  to  boiler  pressure  in  30  minutes. 

An  important  feature  of  the 
boiler  is  its  compactness  and  small  over-all  di- 
ion  without  sacrifice  of  capacity-.    By  the  unique 
^voven  arrangement  of  water  tubes  and  the  elim- 
^  of  bulky  brick  settings,  the  entire  boiler  is  con- 
-  ted  into  a  remarkably  small  space.    Boilers  un- 
X)  H.P.  can  easily  be  passed  through  a  4  ft.  by 
jpening.    Page  boilers  are  shipped  knocked  down 
»mpletely  erected  by  us  on  the  foundation. 

 "  "  "  I      The  Page  soot  cleaning  at- 

Dt  Cleaning  I  tachment  consists  of  a  per- 
d  Sediment  t  forated  pipe  hung  just  below 
Removal        i        water  drum.    When  in  op- 

 ,  ,  f  eration,  steam  exhausts  from 

the  perforations  in  jets  which 
used  to  strike  directly  against  every  tube  by  the 
ting  motion  of  the  pipe.  Soot  or  ashes  can  be 
/  blown  from  all  sections  without  causing  loss 
:iency  due  to  in-rush  of  air  by  opening  doors, 
mcnt  is  easily  removed  by  opening  blow-off 

at  one  end  of  each  of  the  two  mud  drums  be- 
le  lower  headers.  These  headers  act  as  filters 
h  which  precipitation  and  scale  forming  ele- 
scttle  into  the  mud  drums  below. 

Page  Boiler  Co.  maintains  an  engineering  serv- 
»artment  capable  of  giving  expert  advice  on  Ma- 
oilers,  without  obligation. 


fflCAGO,  ILL. 


Heine  Marine  Boikr^^ci 
quipped  witb  mptsimm 
ny  degree  of  superiieit  ; 
igh  superhcati,  the  hoikr. ,  , 

ItntildlE  tmffle.  Fot 
letnetits  arc  oi  ih*  ^risl 
^Basc  of  the  uptake.  C 
P  isolates  the  tute  tr 
am  or  when  the  loa4  gct&c 

conditions  the  supertwtefei 
addinooal  steam  storage 

The  Hdne  Mannc  B  -  i 
^  be  designed  for  am  | 
surface  required,  andth^kmi 
bojJcr,  flour  ^paceaig 31 
an  be  v ar/cd  h irfiin  wiifeMl 
o  _  mcct  any  spedfic  coatof 
ha  ve  been  bmb  u  *  | 

*J»Of+  ^.  It. 

II  ft 

ij  a 

9  ft  I  k 

Jers     lo  ft 

general  des^  af  u 
Ter  plants  k  taltoif  i 
'-^^  M^innc  Boiler 
lich  Is  published  bylbiBm 
impany  for  the  bcodic  dd 
crested  m  titaniie  CifW-' 
t  upon  request. 

»s*  Section  of  Hnne  M» 
Jer  Arranged  for  Oil  B^m 


Ship  Gratiugs,  Walk 


ExehiiiTO 
Advantages  of 
Irving  'Labway* 


Irving  "Subway**  grating  ol 
fcrs  to  ship  builders  the  follow 
ing  distinctive  and  exclusive  ad 
vantages: — maxtmum  strengt- 
with  mifuiiiuii]  weight;  niw 
mum  losd  carrying  capacity  pi 
«tiiitolwe^taiiil^w;di^budoEi  of  a  shock  or  con 
f»itrated  load  over  fyll  panel  area,  by  virtue  of  ft 
truss  construction ;  absolutdy  rii^id,  permanently  non 
rattling;  a  surface  absohitcly  and  pormnnently  non 
slipping,  even  u-ith  water,  <<no\\\  ice,  oil  or  firease  upoj 
it;  Sd%  opening  for  lighting  and  ventilation;  a  sui 
face  over  which  trucks,  ribhooped  barrels,  etc.,  caj 
be  mUed;  todividiial  Qpam&  so  small  th^t  only  th 
nallot  dycm  cts         dmui^;  ah^lutely  fire 


A  Standard  Unit  of  Irv- 
ing "Subway'*  Gratiai, 

Type  "G** 

proof  and  non-warpinj^;  openings  for  pi|»^  gqI^^qiiiii 
etc.>  can  be  cut  without  iciqmnnent  of  ^ittlsAr?  m 
be  fitted  into  irregular  areas;  absolutely  uniform  qua 
ity  in  every  panel;  extieaaely  low  cost,  due  to  manu 
facturc  in  bufe  4piitl^  Ipy  msm  of  ipedyd  m 
chinery. 

Irving  "Subway"  grating  cor 
sists  of  alternate  straight  an 
rctiaiHne  bars  of  steel,  aca 
rately  punched  to  template^ 
jf^md  to  ibw  with  dies*  m 
-fdidlr  fivetcd  eog^ien  ib 


Inruig  "Sabwaj''  Gntuif  Iiutalled  m»  m  Wbrnrm^  ill  t 
Boiler  Hoom  of  an  Oil-fired  Steamabip 


IRVING  IRON  WORKS  CC 


fs  and  Ladder  Steps 


ine  Room  Galleries  and  Walkways  of  Irving  ^Subway** 
Grating,  with  Ladders  of  Irving  '"Safsteps** 

lit,  each  individual  member  is  reinforced  by  its  two 
acent  members,  which  share  its  load  and  which,  in 
n,  share  their  load  with  their  adjoining  members, 
us  any  load  or  shock,  however  concentrated,  is  dis- 
•uted  over  and  resisted  by  the  entire  panel — which 
lains  the  unequaled  load-carrying  capacity  of  this 
ting.  Two  standard  types  of  Irving  "Subway" 
o£Fered,  alike  in  rated  load  capacity  and  di£Fering 
Y  in  the  length  of  the  crimp  of  the  reticuline  mem- 
$.  In  Type  "G"  the  length  of  the  crimp  of  the 
;t  spacing  is  7  inches — "open  mesh."  In  Type  "E", 
length  of  crimp  and  nvct  spacmg  is  3j4  inches — 
)se  mesh."  In  both  types,  the  depth  and  thick- 
i  of  the  individual  bars  or  members  are  determined 
the  load  and  span.  Usually  an  area  of  any  shape 
ize  can  be  filled  by  an  arrangement  of  standard  and 
rchangeable  unit  panels — which  facilitates  installa- 
i  and  makes  re-arrangement  or  alterations  an  easy 
ter. 


Irving 
"Safstep^ 
Ladder  Steps 


These  are  small  panels  of  a 
special  section  of  Irving  "Sub- 
way" grating,  made  up  as  a 
complete  and  self-contained  unit 
with  its  own  carriers,  ready  for 
attaching  to  the  ladder  strings, 
possessing  all  the  advantages  of  Irving  "Subway" 
ring.  Nine  standard  units  in  convenient  size  are 
red,  self-contained  and  ready  for  mounting.  A 
Icr  of  Irving  "Safsteps"  is  a  safe,  accident-proof 
ler. 


Catalog  2A42,  gives  detailed 
description  of  Irving  "Subway" 
grating  and  Irving  "Safstep" 
ladder  steps,  with  specifications, 
weights,  spans,  load  capacities, 
standard  units,  and  illustrations 
ipplications  in  great  variety.  It  will  be  sent  on 
test. 


[]latalog.  Sizes, 
Specificatioiifl, 
Etc 


)NG  ISLAND  CITY,  N.  Y. 


Mariue 


^'.  3 'inch  lairr  of  CiWl 
hi^  IS  .  fulf  bverof^^ 
oiost  shtp.  equipped  Hirhf^sr, 
t»t  held  ^igaiiur  tbchoiteipp  ' 

«*cy  deep  tdaitturpj 

^^peratine  with  fresh  «.itc 
3       support  tm?  only  hnl^^.  v 
portion  bat  albm  for  nj^^ 

I^^'ts.  cxrept  for  ^  fcv  is^' 

a  nandhole  pJates.  Thh^ 
|<*nicd  to  a  j-dcgm  ts^  ^ 

*  ^  ^ 


?!  i-asing  has  ranar*' 
the  lower  tmU  hjJ 
tlfcrsitioii. 

I^of  Dbmonii  Soot  B t  ^ 
jfclcasy  and  pracr;cAl 

uf  <^tiiftclar4  f^iac^ 

Mpployed,  the  wrll  bp** 

New  decnle* 


Advantages 
and  Type* 


rinc  boilm^pct  tiiiel  savirig 
frofH  €  to  4cl^f  efiiiiihAfe  d] 

densatian  losses  in  pipe  lines  31 
efi^'ne  cylinders,  increase  ( 
ficttnc)^  of  turbines  at  least  to 
due  10  alisf  net*  mI'  water,  and  protect  turbine  blades  frc 
erosion.  Superheating  icx>°  F.  effects  about  the  foUoi 
ing  savings  in  fttcam  used:. turbines  10%,  triple  t 
piw^lm]  engines  12%,  com^mM:  ptigines  14%. 

Poster  I^Iarine  Superheaters  are  built  in  tbu 
uched  i>pe''  for  attachment  within  the  setting  of  wat 
tube  boilers  mi  "vislc  bolt  tjrpe*'  for  Scimi  ^arf 
tioiler^  ffjr  location  jn  fhe  path  nf  the  fuoiare^^ 
after  they  have  left  the  boiler  heating  surface. 


Conitructioii 
Details 


The  superheater  consists  nj 
f^je?  «|  U'bc^d  tuhcs  or  m 
ttons  set  liaritnel  fo  each  othi 
expanded  into  steel  manifoh 
the  saturated  steam  being  I 
tbfough  these  tubes  to  the  q\ 
let  piping  to  the  steam  mMUL 

The  heating  elements  of  the  Foster  Superheater  a 
U-shaped  steel  tubes  covered  with  cast  iron  rings  ai 
Split  i^t  iron  sleeves  over  the  U-bends^  Uli  iKdtl 
r\ poinded  into  inlet  and  outlet  immtfolds  h^h^ 
holes. 

All  parts  exposed  to  steam  pressure  arc  of  steeL  th 

givinL^  mavnnun^  ^.trengtfa.    All  pnrts  exposeil  to  ga^ 
of  combustion  arc  of  cast  iron,  thus  insuring  long  li 
Opposite  the  end  of  each  element  a  handhole  is  iitt 
frith  t        ^ilg  and  tnetallk;  glK&el;  m  ttiop  m  ^ 


SPECIALTY 


erheaters 


pical  Foster  Waste  Heat  Type  Superheater  in  a  Scotch 
Marine  Boiler 


;e  access  to  every  part  of  the  interior  for  inspection 
d  cleaning. 

The  extended  surface  formed  by  the  cast  iron  annular 
igs  or  gills  on  the  outside  of  the  steel  tubes  greatly 
rreases  the  absorption  of  heat  from  the  hot  gases, 


Typical  Foster  Superheater  Element 


IS  making  the  heat  transfer  to  the  steam  flowing 
ough  the  tubes  much  more  effective  than  that  of  a 
e  tube  construction.  The  cast  iron  outer  surface 
3  protects  the  steel  tubes  from  the  erosive  and  cor- 
ive  action  of  the  furnace  gases. 
This  construction  provides  a  section  of  great  ulti- 
^  strength  with  absolute  freedom  from  internal 
-  ns  and  forms  a  large  reservoir  for  the  storage  of 

which  is  given  up  to  the  steam  as  required  by  the 
^tions  in  gas  temperature.   This  keeps  the  tempera- 

of  the  steam  constant. 

?ntral  inner  cores  provide  annular  spaces  through 
h  all  steam  must  pass  close  to  the  heating  surface, 
re  3  shows  the  construction  including  headers  and 
Ihole  plugs. 

italogs  containing  detailed  explanation  of  theory 
perheating«  construction  of  apparatus,  illustrations, 
on  savings,  etc.,  will  be  sent  on  request  by  the 
er  Spccialt}'  Co.,  iii  Broadway,  New  York. 


PANY,  NEW  YORK 


Fire  Tube 


be  sappUM  with  a  ^ 
tput  of  power  bpmmp^ 

Z%  to  20%.  WWkKl. 

c  increa*;es  per  unit 

70  pounds  prc^ure,  Atm 

|PI^^7  c:itliie  im 
kanc  pressure*  Bfmmi 
$upcrhmted  MM  A^l 

ilers, 

rtoratlqn  in  slWQ  p^ei  * 

Ihydt^^SxMsic  Mai  k 
:  the  coal  bunkm,  lic^ 
reducing  the  draft  cxi^ 
vessel  with  3  given  as^ 
or  making  pQ:i!iibkmi 
crease  in  revenue  <B| 
1^    6th.  It  eStas  a  M  ^ 
IPbaving  over  similir  pto  | 
not    equipped.  DperjtB: 
with    natural   or  imd 
drafts  as  fallows: 
Compound  Ei^gpKs  jo^v 
Triple  ^jq;ittmido>.  w 

^  wmnm^r^  

H  7d].  It  reiliiceit» 
BbiamiCTaqGe  cost  » 

mer,     leaky    flan^rs  m 
cy  linder  condax-^ticm- 
8th-  It  penniti  np^ 

^  withottt 
ike  %ox  4w* 

idily  removed, 
tlic  draft* 


Conttniction  of 
Fire  Tube 


*f  The  fire  tube  supcrheati 
]  consists  of  collector  casting 
:  [^nd  a  system  of  units  or  d 
I  mcnts,  made  up  of  U  b0 
J  pipesi  the  material  of  wtucb 
odd  drawn  mnless  flli^  Tl 
collector  casting  ane  rituatcd  either  in  a  vertical  ( 
horizontal  position  and  located  in  the  uptake  end  i 
the  boiler.  The  una^,  which  are  arrani^t-d  in  group 
leading  in  and  out  of  the  uptake  end  of  the  flues,  aj 
expanded  into  Fl:in^p>  or  collars^  which  in  turn  a: 
iastcoai  to  the  cqliector  castiiigs.  In  joming  the  tm 
mi      mak  ^  ^flb^  mft  end  i 


fa  tiM  Tmhm  ' 


mbe  pipe  k  In  oommunication  with  the  heidcf 
Cfac  binler  iiid  the  Qther  with  tfie  bc^er 
^omeaed  the  iteam  pipe  biidt^    die  m^mu 
ttiie  fleam  in  passing  from  the  tifwtert&  the  engines  mtn 
pass  through  the  units  or  elements  m  the  tubes,  whci 
cJic  superheating  takes  place.    The  connection  betwet 
cjie  units  or  dements  and  the  collector  castings  is  ma{ 


o   0   0  IV 
«  f   O   49   0    9  0 
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COMPAHA^TIVE  FIGURES  SHOWING  RELATL 
WITH  AND  WITHOUT  HIGH  D: 


Umu  T 
of  steam  Miptrf'^*^ 


Outside  Diameter 
Length 

Evaporative  Heatifts  SttrinQe 

Weight 

Saving  in  Weight 


Designcfs  wd  maiiti&cttirers  of  steam  sui 

also,  pipe  cot 

LOCOMOim  SO 


perheaters 


means  of  a  simple  clamp,  using  but  one  bolt  or 
id,  thus  facilitating  the  removal  of  the  units,  should 
casion  demand  their  removal. 

The  units  conveying  the  steam  are  formed  by  bond- 
g  the  straight  sections  of  the  pipe  at  the  rear  end 
a  return  bend  forged  integrally  with  the  tubing. 
r  this  form  of  construction  each  unit  consists  of  a 
igle  continuous  pipe  and  does  away  with  screwed 
Ints  or  connections,  which  might  be  contributory  to 
iks.  The  construction  of  the  superheater  is  clearly 
ident  from  Figure  No.  i,  which  shows  its  applica- 
m  to  an  internally  fired  Scotch  marine  boiler.  The 
nstruction  of  the  return  bends  in  the  unit  pipes  is 
Dwn  in  Figure  No.  2. 


Saving  in  Fuel, 
Space  and 
Weight 


In  considering  the  installa- 
tion of  this  superheater  in  new 
vessels,  the  increased  boiler  ca- 
pacity provided  thereby  should 
be  taken  into  account.  For  the 
same  engine  power  a  smaller 
iler  plant  may  be  provided,  if  the  superheater  is  in- 
ided  in  the  equipment,  than  would  be  necessary  if 
J  engines  used  saturated  steam.  For  example,  basing 
Iculation  on  20%  economy  in  steam  consumption 
lich  the  superheater  provides,  a  battery  of  four  supcr- 
iter  boilers  would  replace  five  boilers  in  which  the 
^erheater  equipment  was  not  included,  or,  should  not 
iuction  be  made  in  the  boilers  provided,  a  greater 
tput  of  power  will  be  obtained  from  the  engines. 


Boiler  With  Superheater 
Boilers  of  Equal  Power  Ontput 


:es  and  weights  of  scotch  boilers, 
;  fire  tube  superheaters 

iuperheater  With  Superheater 

3  inches  13  feet  6  inches 

5  inches  11  feet  7  inches 

lare  feet  2080  square  feet 

ons  70  tons  ( including  weight 

of  Superheater) 
15  tons 


ers  for  all  classes  of  boilers  and  purposes 
11  purposes. 


HEATER  CO.  PEOPLES  GAS  BLDG. 
JRCH  ST.,  N.  Y.  CHICAGO 


ibes 


Charcoal  Ir 


onai  Tube  Cum^M^,  lk  wk] 
irg  Ptant^ — 20^<xo  mm 
kle  manufacture  of  tht 
November  9th.  ii/>! 

elisofi  tube  famous.  1 
^    es  by   the  Parkc^^fi  - 
'^'^'^^n  tube  mill^riih  icq^ 

^mt  in  economy  arui  mrott] 
best  tfih]  by  the  fact  iliti  at^  b 
^f^nmi  the  mill  in  dtelvt^l 


iii^''ji.'^iK*si'H 

The  sai„e  care  irfckhb*. 
H-ays  been  an  impormiii  to  | 
in  toe  mamifiicturr  of  iMrH 
cofitmued  in  the  ptfdtmmf^ 
Oic  Farke.sbur>^  uihtx  (Mr*  I 
lected  scrap  u^,  onlj  ' 
wwk.  Care  and  *'kii«r  fca  j 
^hiS  care,  anjpled  iritl  ^ ^ 
ined  tn  be  sure  eic^  r> 
kesburg/'  and  mt^* 


the  qiieiti(»i 

n   ref^ard   to  buiU*f  t 
iiarine  serv*icc  ia  tht^  ' 
tion,  the  remarks  ot*  ^ 

Jar  mtemt.  Thii  ^ 
Slers  were  c«|iitpped  •* 
c^irried  only  twe  «r 
IOCS,  but  that  when  te 
■be  tnsi&^  oil  earfiani^ 


nian^&  cxpcncnce,  >t  ? 
^firt  in  marine  boilef** 
people  who  call  fai 
oik,  call  for  Qmt^  ^ 


fitaied  that  in  inHiill  ' 
s  in  n  Uirge  s.teamfr.  ^ 
1  lubes  w]iich  h.ld  berni(>*^" 
.them  pitted  at  die  mi-*' 
at  salt  water  had 
ts,  it  was  both  * 
iclusive  eviJoKt  ^ 
0f  ihe^^ 


•Tarkcsburg"  Charcoal 
Boiler  Tubes  show  the  fol 
\ng  average  chemical  anal 
Carbon   ,03,  Manganese 
Sulphur  .015,  Phfij^bflotlll 
Silicon  .03. 

Avcmgc  Tee9^  $^e^h:  Tnhc^  full  si/e  47 
lbs.  per  sq.  .Ubr^4tm  longitudinal  48,000 

per      iit>-4^  S&np  Tiil^i»ie;  44«<3do  Ibs^ 


Average  Chem- 
I  ieal  Analyiiis  and 
l^enaile   Strength  j 


STANDARD  SIZES  AND  WEIGHTS  OF  J 


.rae.PARKESBI 

*^  PAKKESBUl 


Boiler  Tubes 


Parkesburg  tubes  will  meet  either  the  requirements 
of  Lloyd's  Register  of  Shipping,  or  American  Bureau 
of  Shipping,  U.  S.  Steamboat  Rules,  Amt^ric.m  So- 
ciety of  Mechanical  Engineers,  American  Society  for 
Testing  Materials,  the  Pennsylvania  Railroad  and 
other  leading  Rail- 
roads of  the  United 
States. 


A  new  book  on  the 
origin  and  develop- 
ment, service  and  ul- 
timate economy  of 
ChsTtwl  Inm  Boiler 
Tubes,  and  attain- 
ing nfbmation  and 
tabulated  data  of  de- 
eded value  may  be 
>btained  on  request. 


Crushing  Test 


ELDED  CHARCOAL  IRON  BOILER  TUBES 


Ex  tern  Ai 

S  I 

ifs 
|£| 

rTube 
Ft. 

f  Tube 
Ft 
rfue 

^  1 

Are* 

1  5 

Squan  Sqaara 

m 

Noml 
Per 

Indifli  Foot 

8.142  .0218 

2.110 

1.910 

2.010 

1.91 

2.08 

2.144 

2.027 

2.17 

2.37 

2.171 

2.041 

2.38 

2.62 

2.205 

2.058 

2.64 

2.90 

2.242 

2.076 

2.87 

8.05 

2.287 

2.099 

3.17 

3.36 

2.329 

2.120 

3.43 

3.66 

2.547 

2.229 

4.58 

4.90 

2.656 

2.283 

5.06 

2.780 

2.345 

5.55 

5.88 

8.976  .0176 

1.854 

1.698 

1.776 

2.16 

2.26 

1.880 

1.789 

2.45 

2.66 

1.900 

1.799 

2.70 

2.96 

1.927 

1.808 

2.99 

8.80 

1.955 

1.822 

3.26 

3.40 

1.989 

1.844 

8.60 

3.81 

2.021 

1.860 

3.90 

4.17 

2.183 

1.941 

5.24 

6.60 

2.263 

1.981 

5.80 

2.352 

2.020 

6.34 

6.76 

4.909  .0341 

1.674 

1.528 

1.601 

2.75 

3.00 

1.690 

1.609 

8.00 

8.38 

1.711 

1.620 

3.35 

8.60 

1.783 

1.631 

3.67 

3.88 

1.760 

1.644 

4.12 

4.17 

1.785 

1.657 

4.37 

4.66 

1.837 

1.683 

4.88 

5.19 

1.867 

1.698 

5.25 

5.59 

1.910 

1.719 

5.89 

6.30 

1.988 

1.758 

6.54 

2.027 

1.778 

7.16 

7.68 

6.940  .0412 

1.508 

1.889 

1.449 

8.04 

8.10 

1.522 

1.456 

3.31 

8.51 

1.539 

1.464 

3.67 

8.90 

1.556 

1.473 

4.03 

4.29 

1.585 

1.487 

4.47 

4.76 

1.698 

1.544 

6.55 

7.00 

7.069  .0491 

1.373 

1.273 

1.322 

3.33 

3.56 

1.384 

1.829 

3.63 

4.00 

1.898 

1.336 

4.05 

4.40 

1.413 

1.843 

4.46 

4.75 

1.431 

1.352 

4.90 

5.85 

1.452 

1.363 

5.32 

5.90 

1.473 

1.373 

5.95 

6.35 

1.528 

1.401 

7.20 

7.75 

1.567 

1.420 

8.01 

8.296  .0676 

1.269 

1.176 

1.222 

3.96 

4.19 

1.381 

1.228 

4.39 

4.87 

1.393 

1.284 

4.81 

5.11 

1.308 

1.242 

5.33 

6.67 

1.322 

1.249 

5.79 

6.15 

1.343 

1.859 

6.48 

6.89 

1.889 

1.282 

7.85 

8.89 

1.481 

1.298 

8.74 

9.611  .0668 

1.172 

1.091 

1.132 

4.28 

"  4.70 

1.182 

1.137 

4.74 

6.10 

1.192 

1.142 

5.19 

5.66 

1.205 

1.148 

5.66 

6.18 

1.217 

1.154 

6.17 

6.68 

1.235 

1.163 

7.01 

7.46 

1.373 

1.182 

8.61 

8.80 

1.800 

1.196 

9.48 

1.329 

1.210 

10.48 

ll.lt 

"  larftce  in  conttct  with  air  or  sases  of  comboation  (whether  internal 


t  from  one  liquid  or  vaa  tr>  another,  the  mean  aurface  of  tabea  la  to 


IRON  COMPANY 

NNSYLVAOTA 


44 


1 


«ne    Boiler  limln. ;  . 

Bulkheads,  panicuUrl,  . 
*Wthng  the  boiler  rwb  :^ 
«n«r  compartments  an- 
tW^y  insulated  with  f,rv 
£<>lBrick.  Blocfa  «r  iW 
o«|wnilji«  upaa  tbeif^pl 

Increased  capmaWtf  ilk 

aaintained  in  dwUlerj 

■"stss;      "    -^-r .  II  -  


lBbi]«r«USI4Ki 

Our  engineers  will  ^ 
vise  you  on  any  typf  v't 
tion   construction.    For  j 
prints  and  Literature^  »4w* 
J  Cclitc   Products  Cotup^J' 
New  York,  it  BroaiiwajtJ^ 
BUg.;  Pittsburgh,  Oliver 
Bldg, ;  Los  Angela.  ^ 
juardlan   Bldg. ;   DctrPJt.  ^ 
^cst  OUve  St.,orSaiiFi«* 


85 


Steal 


It  is  very  essential  fron 
standpoint  of  economy  tha 
marine  steam  power  appa 
such  as  stcatn  and  hot  y 
pipeii  bo^CT,  heaters,  etc 
properly  insulated  or  cm 
with  an  eSdent  n€finheat-€aaductiiig  nuteriil, 
following  table  lUiiimtfiA  the  trauendo^  wcmm 
sudi  procedure; 


Efficiency 


makes  for  smooth  oipemtio 
elunination  of  moisture 
the  steam,  which  is  the  cau 
so  many  accidents  and  d 
due  to  leaky  joiMS,  dlft 
^mim»  «|Gp  1^  pwcr  plant  of  a  ship  must  op 

lCj9llll%  e^  in  DoUara  and  Cm 

Standard  thidmess,  p 
Compiled  by  the  Mellcm  Institute  o 


a 

4 
S 

7 



9 

10 

Flat  Surfaet 
100  mi.  ft.  - 
1^4'  th]tk 


10  Lbi. 


US 
2.11 

3.53 


10.90 
12.26 

ts.o 


S,26 


MM 
10.11 
UJO 


4.71 
5.96 
S.30 

mtio 

15.50 
t&38 
50.40 
22.7Q 


-Thcfic  sairiiif s  if*  based  on  pipes  carrs'ing  sftam  for 
Coal  ia  fifurcti  at  %S.^Q  per  tofi,  dcltv^rcd.  with  H.OOO 

smoothly  and  continuously  for  long  periods,  and 
Steam,  obtained  by  the  use  ot  prupcr  heat  insuh 
anakcft  for  Uial  conditioiL  In  addition  the  keepij 
hm  ni^d^^e  stesm  pipes,  boilers,  re 
engine  nnd  boiler-room  temperatures,  oiafcilig'  1 
better  working  conditions  for  the  men, 
.  ,  It  is  always  economical  to  use  the  vciy  best  k 
tkm  obtainahle,  ''83%  Mufpx^^' 
htm  r^cs^atEed  aa  tfae^iioiir^l^^  m^^eSi^i 
GuigB  both  for  marine  and  lor  statioMtf  tiMeNse 
it  is  significant  to  note  that  for  30  yw$  ^$5?^  - 
nesia"  coverings  have  been  the  stondard  of  the  U 
States  Navy  Department  They  were  also  adopt 
m  standard  by  the  Emergency  Fleet  Corporation, 
Not  only  is  ''85%  Mafnesia''  the  best  aon-hcai 
tfiucting  coverings  but  tt  is  practically  immune  to  ! 
or  water  leakage  and  will  withstand  prolong^ed  in 
sion  due  to  stranding,  collision  or  even  sinking  c 
vessel  without  sufiFering  permanent  damage.  As 
as  steam  is  admitted  to  the  pipe^^  it  dries  out,  m 
sa  6vef» 


1 


Application 


Magnesia"  pipe  < 

ing  is  furnished  in  secti< 
_  feet  iong>  split  in  half  Ic 
1  wise  and  canvas  jacketec 
^  all  pipe  sizes  up  to  and  ii 
ing  10"  sizej  for  larger 
.  blodcs     furnish^  Tb^iectibml  pip 
mwg  h  fumnhed  in  simfi«4  iMdbMfiii  Cap] 
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Hpe  and  Boiler  Coverings 


S.  S.  Magmeric,  8500  Tons,  Named  for  Magnesia  Associa- 
tion of  America 

Use  of  "85%  Magnesia"  Pipe  Covering, 
lineal  feet  of  Steam-pipes. 

jtrial  Research,  University  of  Pittsburgh.   

100  Lbs.  150  Lbs.  200  Lbs  200  Lbs. 
team-Pressure     Steam-Pressure     Steam-FYessure  Steam-Pressure 

100'  Sup.-Heat 

$3.28                   $3.66  $4.11  $6.80 

3.70                    4.26  4.89        *  8.03 

4.80                     5.35  6.04  10.00 

6.14                     7.29  8.17  13.70 

7.63                    8.93  10.11  •  16.80 

10.90                   12.60  14.30  23.82 

14.05                   16.40  18.40  30.85 

17.20                  20.00  22.72  38.00 

20.38                   23.82  26.88  44.90 

23.68                  27.60  30.80  52.00 

26.60                   31.20  34.90  58.55 

29.00                   34.52  38.61  64.80 

32.70                   38.40  43.08  72.40 

11.50  13.48  15.12  25.44 

per  day  and  30  days  per  month. 

J.  per  pound.    Boiler  efficiency  is  calculated  at  70  per  cent. 

matcly  i"),  thickness,  2"  thickness,  double  stand- 
ard thickness  (2  layers),  double  thickness  (2 
layers). 

For  exposed  situations  and  exceptionally  high 
pressures  these  thicknesses  can  be  further  increased  by 
additional  layers  of  covering. 

For  covering  boilers  and  large  surfaces  "85%  Mag- 
nesia" blocks  are  furnished  in  standard  sizes  6"  by  36'' 
or  3"  by  18"  and  in  any  thickness  from  up  to  4''. 
For  large  size  pipe  segmental  blocks  36^^  long  and  of 
any  thickness  from  i  J^"  up  are  furnished. 

"85%  Magnesia"  plastic  cement  is  furnished  in  dry 
form  in  60  pound  bags.  This  material  mixed  with 
water  to  the  consistency  of  mortar  is  used  for  applying 
to  irregular  surfaces  or  to  fill  in  cracks  or  to  give  a 
finished  coating  to  block  work. 


The  approximate  weights  of 
_  /o  Magnesia  Sectional  Pipe 
Weight  I  Coverings  and  Blocks  are  about 
I  18  lbs.  per  cubic  foot. 
1  Because  of  its  large  percent- 
age of  dead  air  cells  85% 
Magnesia  is  the  lightest  of  all  heat  insulating  mate- 
rials. This  lightness  Is  not  obtained  by  any  sacrifice 
of  structural  strength  since,  as  has  been  proved  by  over 
25  years  of  continuous  service  in  ships  of  the  Inter- 
national Mercantile  Marine  Ca,  SS%  Magnesia 
amply  withstands  all  the  vibriations  and  strains  of  the 
severest  marine  service  without  cracking,  falling  away 
from  the  pipe  or  any  other  form  of  disintegration. 
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and  Boiler 


85%  Mamesia"  Stei 


*ted''S  the  foIIow«Ei 

^*  ««nAtioiis  tound  in  aam ' 

e'dri^."  ' doubJc  standard  diidm  | 

r^:: ^^••'nd.rd  ri»K4«« 
I     *^  standard  tUctesi 

attrandsimiiar 

«m,     j  "je^  shall  be  ca«fui5^| 

 finish^'ViS""""^  ^ 

0toi»J^    with    canvas  jas 

centen.,  °"-  ^""^  black  flpatl 

ing  paper,  foUoJS  1^  " 


AMERK 

*toA,  PENNA. 


I  iiit»  il  S:a!»  s  I)r-tro\f*r-  in  \\ Vt 
All  Piin  >  an.l  Boi 

All  lioiible  thickiic><  C'j\(.Tin^s  shall  be  appl 
rlu-  hnikcn  joint  nu'thod.     The  first  la^er  ur  -ct 
nr  >e;i:innit.il  ♦.'tn  crin^  >}iall  he  >ccujv1>  w  ircil  ir 
with  No.   iS  annealeil  iron  wire;  the  secnihi 
siiall  he  applieil       as  to  hreak  both  hiitt  and 
joints,  and  he  >eciirejl  in  place  In   No.   iS  an 
iinn  wire,  not  le>^  than  three  >eparate  loops  to  t 
tiun.    An\  er.iek>  on  the  -nrtaee  between  the 
«'*r  ^i4:nient>  -hall  he  earetullv  tilled  with  S>'f 
ne>ia  pla-tie. 

All  tlniililf  thickne-s  co\erinL'  ^hall  bv  lini-hei 
.m   S  It/.  ian\a>  jacket,   neati\    applied  over 
-luMtiiin^   iMi)er  and   \\ell  >e\\ed   on— approxi 
three  Ntitchr-  Ui  tlu"  inch. 

All  co\er!n^>  exposed  to  the  weatlier  -hall  h; 
extra  protecti«»n  of  2-[Ay  motiriL'  \\ired  on  aiiii 
cemented.  Where  pipe>  are  laid  alon^  deck> 
plactN  wiieie  t]ie\  are  liable  to  daniaiie,  the  co 
-.fi-uiKl  be  turther  protecteil  hv  a  wond  or  -hec 
•  ;:-in^'  over  the  e\i)t»-eil  >ection<. 

Pipe  littin^>,  valve-,  a 
appiirtrnancr-,  -hall  be  c 
with  S^'^  Magnesia  bl«.)c 
pi  a -tic.  or  all  S>',' 
.  pla-tic.  t«.)  a  thickness  n< 
than  the  cr)vcrin::  un  the 
Till-  tini^^hin;:  cnat  vhall  he  -in«Mithlv  tro\\eled  ai 
i-lied   uith  a  canvas  j,scket   t-i  match   the  <c< 
co\  erin-j. 


Application, 
Filtinjis 


Ap(»lication. 
Flan*:rj> 


with  8s''  Ma^ne^ia  bloc 
pla-tic,  •)r  all  pla-tic.  t«»  a 
ne<>  not  le<-  than  coveri 
pipe,  made  up  on  trair 
of   •  _■"  me-ii  in-n  w  .-f  r 
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Pipe  and  Boiler  Coverings 


f  the  New  York  Shipbuilding  Corporation 
▼ered  with  "85%  Magnesia"* 


in  two  sections,  so  as  to  be  easily  removable  and  re- 
placeable. Flange  covers  shall  be  finished  with  a  can- 
vas jacket  to  match  the  sectional  covering. 

The  covering  on  pipes  at  flange  bolts  shall  be  cut 
back  and  neatly  beveled  to  allow  sufficient  space  for 
the  removal  of  the  bolts  without  injury  to  the  covering. 


f  \  Cover  all  exposed  boiler  sur- 
Boilers  and  I  face  with  2^/2"  thick  Magnesia 
Boiler-Hatch  !  blocks  firmly  wired  on  and  fin- 
Lining         ^  ^^^^^          ^      '  ^^^^^ 

 „....,...:  Magnesia  plastic  cement  and  a 

light  coat  of  hard  finish  cement. 
Insulate   all   other   exposed   surfaces   with  85% 
Magnesia  Blocks  of  standard  thickness,  protected  by 
suitable   sheet  metal   lining  properly   secured  and 
painted. 


Smoke  Breeching 
and  Stack 


Cover  the  smoke  breeching 
and  the  smoke  stack  inside  of  the 
boiler  room  with  2"  thick  85% 
Magnesia  blocks,  applied  and 
firmly  wired  to  mesh  black 
iron  wire  cloth  with  }i"  "V" 
iron  attached,  which  has  been  firmly  secured  to  the 
breeching  and  stack  to  form  an  air  space.  Finish  with 
a  coat  of  hard  finish  cement,  troweled  smooth. 


§""""" " *i      All  canvas  jacketing  is  to  be 

j  j  sized  and  painted  with  two  coats 

Painting  1  of  lead  and  oil  paint  of  colors 

I  I  to  be  selected. 

f  I 


^TION  OF  AMERICA 

.  PHILADELPHIA,  PENNA. 
37 


pment 


ou 
MP 


a  stand -by  fire  and  vire  WW,  Wflk 
of  the  burner  valve  wheel- 
vantages  to  be  derived  from  thr  u=*  t»ri 
.aiis  constructiim  arc  too  or 

he  initiated,  an  lUustranou  .iiuwin^^ 
(iplidty  and  tfie  positive  acwai  « 
^  wilt  prove  suffiaeat' 

The   simplicity^  m 
«tructiort  ot  the  Coen  Mip'* 
ttl  Oil  Burner  i*  shwn  lP* 

TTic  ct«nplet«  bunwr  ctj«^ 
of  a  special  an^le  valve,  i  ^ 
ubmg.  a  tip.  a  cap  to  hold  the  tip  in 
od  running  through  the  hurn.r  to  rnn^^' 
r  regulating  the  discharge  Uom  the  ti^^ 
le  to  wft  out  of  order  and  no  wcarw  t^- 
ben  burner  will  opcmte  with  espial  eft**-* 
f  oil  ot  any  gravity. 

*«™-'"    t       The  reguliitinj:  iud*Ci* 
I  a    rotative    movcniml  ft  Ji^ 

■Hf      I  turned  txi  the  aetttmr  tt^  « 
^H,i.»J  liumer  is  wide  open, 
UBf^      the  oiaximum  fire-  Br tji^ 

to  the  right  the  fire  is  gr,^dually 
t  pin  "K"  is  brought  into  contact  with  *iiOuif 
tr  tip       '  when  the  minimum  or  stand 
iced.    The  rod  cannot  be  turned  Ur  «>W 
guish  the  fire;  this  [icrmits  of  quick  ^  ^ 
Qo  whOT  throwing  m  m^wll  The 

a  regtsiatiiig  vslve;  not  m  ebut  off  fit*^ 

L BURNER  TIP  S12ES. 
125  dia^-Recominended  for  150  tts^fff  ^ 
-.03906  "  —  175  ' 

^687      —  MO  " 

^  «ao8  "  —  223  " 

^     .         "  -  ajo  *• 

300  * 
"  330  " 


t 


Mechanical  Oil 


The  principal  advanta^ 
Coen  fiifii^  £ 

No  vilv»^a  godegm 

of  the  handle  changes  frof 
to  the  other  Ki>ket. 
Tell-tale  hole  in  plugs  of  screued  straint^r 
gives  warning  of  any  pressure  bctore  plug  is  ajmf 
rrmovfd. 

Vacuum  bneafcer  jtl  .#i«f  of  fl«q^  iSt 
~  retxiovd  ^ItMdlxt  e6?er  ivlten^  strainer  it  #0^ 


sucnon. 

Positive  adjusfment  of  plug  b^  means  of  jack  $ 


OitAarie 

straiiift  biik^  hSm  ^  wo  pMm  h  mm  ti 

ciemcd. 

Double  basket  (the  combined  area  of  whose  | 

ratir.ms      from  ^ix  to  ten  times  the  crMS>  sect  10 na 
the  pipe  and  about  twice  the  iirea  of  other  tiial 
simmers),  which  allows  a  inuch  more  compact 
si^Howiftg^a  smaller  casting^  which  in  turn  allo\i 

strainer 

Designed  so  that  iiAm  wilt  i^tmp  h  wm^ 
of  on  in  well  k  Jflvi£l«4r  fXP^P^  ^       ^  > 

for  removal, 

Tonj^ue  and  grooved  joints  on  well  covers. 

Handle  partially  covers  basket-well  which  is  ii 
le^tvinLT  e\t><>sed  the  vv ell  iriliililf  » 'tilt -^^^^ 
amd  free  to  be  cleaned. 

In  no  position  of  handle  is  it  possSlle stop  the 

Elimifiation  of  the  many  joints  necessary  iii  a  4 
fitraioer  made  up  with  valves  and  fittings. 
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Equipm 
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the  Coeii  Syfmu 


Until  rraeady^  llw 
oil  beater  awtrvctkm 
iron  shell  or  drttm  ^ 
one  or  snore  copfieir  I30flt  ^ 

some    benter>    the  oil 

1 1 1  r o u ^ h    the  ci j p f i c r  o:^ '  " 
on  tlie  outside,  in  others  the  $xam  ti''" 

Df^ioscd  to  the  use  of  ovpec^ 
eotistructiaiD  of  ovi  beaten  fm^ 

\^hux  content  in  crude  uiK  iinall  a>  *!  a. ' 
spper.  graduall>  wt^kcns  tbecoil< 
^  renewal  imperative, 
jshdb  tre  too  heavy  mi  «f 


JIfecliamcal  C 


T     The    improved  C 

I  Heater,  illystrated  - 
i  posiic  page,  was  so  di 
-  to  combine  stiengtfai, 


Jro  com  Dine  siTcngui^ 
and  t^emf  wiSk  m 

The  oil  entering  die  lli^li^  wic  &itl^ 
shelb  takes  a  spiral  course  upward  16 
the  two  shell  heads  from  whence  it.ftMftdM' 
the  seamless  steel  coil  and  out  to  the  dischar] 
In  the  event  of  an  operator  closing  the  inlet 
let  oil  valves  without  cutting  out  the  st^m 
iherebf  cau^ng  the  dead  oil  in  the  tmit  te 
exfMiid  ift  i  .^tMsure  which  might  mair  a  % 
safety  vafve  "A"  is  provided  for  each  unit  i 
operate  before  an  excessive  pressure  can  be 
Steam  h  ;idmitted  and  condensate  carried  off 

All  Coen  Heaters  are  subjected  to  a  500 
static  test  before  leaving  the  factory  and  alt 
chance  for  a  leak  developing  is  vcr}'  remote,  \ 
this  heater  in  batteries  of  a  sufficient  num^ie 
In  allow  of  one  or  jnorc  units  bang  held  : 


to  aoo  Iba. 


Coen  Oil  Fumpun 
fitted  up  especially  fo 
the  Mechanical  Syft 
Burning,  all  valves,  p 
tin|^  beiog  octta  hw 

^.^g^  ifon  stand,  and 


Burning  Equipment 


^ ""i  The  features  of  the  Coen 
I  I  19 19  Multiunit  Semi-Film  Oil 

I        Features        I  Heater  are  as  follows: 
1  I      ^-  Everlasting. 

LH«M.,«m.«...wm..H...u.H.  ............1      2.  No  joints  except  in  header 

connections. 

3.  No  necessity  nor  opportunity  for  repairs. 

4.  Each  unit  capacity  850  lbs.  oil  per  hour. 

5.  Strong — compact — flexible — light — efficient. 

6.  No  cleaning  required  except  blowing  out  with 
steam. 

7.  Furnished  in  batteries  of  2 — 3 — 4 — 5  and  6  units 
each.  Each  individual  coil  is  under  control  and  can 
be  cut  in  or  out  independently  of  the  others. 

8.  Guaranteed  against  defects  in  material  or  work- 
manship for  a  period  of  three  years. 

9.  Constructed  of  wrought  steel  shells,  wrought  steel 
heads  and  seamless  steel  coils  welded  into  one. 

10.  The  inner  shell  being  a  floating  member  elimi- 
nates expansion  and  contraction  strains. 

1 1.  The  cold  oil  entering  and  circulating  between  the 
inner  and  outer  shells  acts  as  an  insulator,  making  cov- 
ering of  the  units  unnecessary. 


Pumping  Sets 

3  arc    complete  with  automatic  pump  governor,  relief  valve, 
with    air  chamber,  pressure  gauge  and  all  necessary  fittings 
f  Oil    as  illustrated  above.    Pumping  Sets  are  furnished  in 
id  fit-    the  following  sizes. 


d  dc-  3x2x3 

cs  up  41/2x2  3/4  X  4 

uplcx  51/4x3  1/2  X  5 

d  up  6x4x6 


f  COMPAJVY 

r.,  SAN  FRANCISCO,  CAL. 

r  list  of  offices  see  second  page  following. 
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Equipment 


Mechanical 


The  Coen  Combination  Cof 


^ce.    I  hercfore,  it  is  ^bvi^  tfcil  lk  to  | 


I 


air  must  be  made  up  by  burning  more  fuel 
is  going  to  absorb  the  required  amount  for 

Ifl  order  to  burn  oil  fuel  with  the  minir 
of  excess  air,  firing  fronts  should  be  emp 
permit  of  the  air  for  combustion  being  adr 
fires  in  such  a  manner  as  to  give  the  prop 
each  fire,  uniformly  introduced,  and  so  din 
intimate  mixture  of  atomized  oil  and  o> 
taincd  immediately  upon  the  introduction 
elements  to  the  furnace. 

With  the  numerous  types  of  boilers  and 
me  fh  both  marine  and  stationary  boiler 
their  various  draft  conditions,  it  is  obv 
standard  firing  front  cannot  be  designed  tl 
duce  the  most  economical  results  for  all  cc 

The  different  types  of  firing  fronts  it 
by  Coen  Company  are  the  results  of  ma 
^tnij  and  practical  experience,  and  have 
f^oed  as  to  meet  the  different  conditions 
«bo?e  and  produce  the  highest  efficiency  an( 
molts  attainable. 


~~  «w.»-."."....".|      This  front  is  f 

firing  Front  for  f  only.    Designed  fc 


Scotch  Marine 
Boilers 


it  Do  be  svirung  open. 


natural  draft  indu( 
closed  stokehold 
forced  draft. 

Part  "D"  is  hing 
Access  to  the  furn 


O 

112  MARK 

Address  ne 


1  Burning  Equipment 


Oil  Firing  Front  for  Natural  Draft  Scotch  Boilers 


e  water 
oration, 
amount 

which 
I  to  the 
pply  to 
that  an 

be  at- 
he  two 

laces  in 
s,  with 

that  a 
ill  pro- 
ons. 
actured 
ears  of 

so  dc- 
rred  to 
lomical 


il  fuel 
e  with 
raft  or 
m  of 

lowing 
;  avail- 


able at  any  time  without  disconnecting  or  removing 
any  parts. 

Adjustable  damper  "A"  controls  air  supply  to  in- 
terior of  firing  front. 


Firing  Front  for  ] 
Natural  Dr^rft  1 
Scotch  Boilers 


changeable  with  the  Standard 
coal  fire  door  on  the  Coen  Com- 
bination and  Oil  Firing  Front 
for  Natural  Draft  Scotch 
Boilers  as  shown  above. 
Cast  iron  combustion  ring  "A"  is  made  up  of  four 
sections  and  a  throat  piece, — easily  removed  when  grate 
bars  are  to  be  substituted  for  coal  burning. 

llllllllllllllllllMIIUIIIIIIIUIItllllllUIIIMIl 


Branch  Offices 


The  Branch  Offices  of  the 
Coen  Company  are  in  a  posi- 
tion to  render  efficient  service 
to  those  who  desire  information, 
regarding  the  Coen  S)^tem  of 
Mechanical  Oil  Burning.  In 
quiries  should  be  addressed  to  the  nearest  office. 

The  Branch  Offices  of  the  Coen  Company  arc  lo- 
cated at: 

New  York,  N.  Y.,  50  Church  St. 
Philadelphia,  Pa.,  263  South  loth  St. 
Seattle,  Wash.,  303  Railroad  Ave.,  South. 
Portland,  Ore.,  51  First  Street. 


N  COMPANY 

5T.,  SAN  FRANQSCO,  GAL. 

»ffice.  For  list  of  oflSces  «e«  above. 
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EN  COMPANY 

r  ST.,  SAN  FRANQSCO,  CAL. 

.  For  lilt  of  ofRctt  see  second  page  preceding. 
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The  Koerting  Mechanical 
Oil  Firing  systems,  particularly 
the  burners  have  been  the  best 
known,  most  used  and  highest 
developed  in  the  marine  field  for 
over  tivenry  years. 
The  first  high  pressure  mechanical  burner  intro- 
duced into  this  countrj'  was  developed  hy  the  Schutte 


Marine  Auxiliaries 


Marine  I 


&  Koerting  Co.  Today  practically  all  marine  oil 
firing  systems  are  pressure  atomization*  The  cut  shows 
the  "Koerting"  burner  as  operated  in  registers  of  the 
destroyer  type. 


Ofl  Heaters 


Fuel  Oil 
Heater 


I  The  heating  of  fuel  oil  is  an 
1  item  of  the  greatest  importance 
I  m  these  days  of  very  heavy 
I  cnjde  oils.  Features  which  have 
I  been  incorporated  in  the  design 
of  the  heater  are:  Minimum 
space  and  weight 
for  capacity  and 
strength.  Maximum 
surface  and  fuel 
oil  travel  through 
the  heater.  Low 
resistance  and  ade* 
quate  provision  for 
expansion  due  to 
changes  of  tempera- 
ture. This  heater  is 
made  up  of  standard 
5^"  steel  tubes, 
which  material  has 
been  found  free 
from  deterioration 
when  used  in  con- 
junction with  high 
sulphur  oils  when 
heated. 


I  f  ^P^^^"^'  I  Company  design  and  mmm 
I  and  Feed  Water  j  ture  upon  a  test  basis  ev^pon! 
I        Heatere        I  ing  plants  mcctbg  tie  m 

L...,.  H.,.,.H  ..,J  severe    requiKmenu,  hi 

cut  shows-  the  iriiDg« 
of  one  of  the  latest  and  largest  evaporator  at  prts* 
in  use  in  the  U,  S.  Navy.  A  generous  allowiJiai: 


.    The  temi  "Koerting  Uni- 
I  vcrsd  Double  Tube  Injector 
]  is  svnonymous  with  the  highest 
i  requirements  in  marine  practice, 
i  These  injectors  will  perform  all 
'  that  might  be  asked  of  jet  ap- 
p^tus.  Onlv  one  lever  need  be  operated  and  no  ad- 
Jtmenls  are  required.   This  mjector  wdl  take  up 
^  water  at 

i']^*  degrees  F.  and 

deliver  it  into 
the  boiler  at  a 
temperatu  re 
near  the  boil- 
ing  point. 
While  simplici- 
ty  of  construc- 
tion is  not 
claimed  for 
these  injectors, 
reliability'  is  one 
of  their  great 
est  features. 

They  have  been  used  extensively  for  over  forty  years. 

TABLE  OF  CAPACITIES  OF  INJECTORS 
tMadc  from  actual  test) 
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lieating  surface  and  steam  space  with  mng^ 
construction  make  this  line  ^^l^^^k.  apsbk  o  Jj^ 
standing  the  everyday  usage  aboard  ^hip^^^^^ 
reserve  capacity  to  fall  back  upon  m  ^^  f^f^ 
The  commercial  plants,  evaporators,  di^^ 
equipments  which  are  made-up  m  c^^^^^ 
their  worth  for  years  as  demonstrated  b)  ^ 
they  receive  from  the  operators.  Our  ^^^^ 
quirements  from  250  to  12.500  gallon,  per 
four  hours  or  multiples  thereof. 

Where  minimum  space 
and  weight  requirements 
must  be  considered,  the 
Type  '*L*'  feed  water 
heaters  manufactured  by 
this  company  deser\'C  the 
buyers  most  careful  con- 
sidcnition.  As  with  the 
coolers,  our  heaters 
an  absolute  maxi- 
of  beat  exchange 
capacit}^  consi^itent  with 
low  resistance  through  the 
heater.  The  prime  and 
surpassing:  features  of  the 
t>^pe  are :  Removable  tube 
bundle  for  inspection.  The 
use  of  standard  condenser 
tubes.  Expansion  provid- 
ed for  witb  floating  head 
arrangement  Capacities 
500  to  500,000  lbs.  per 
hour. 
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Our  "Add"  type  „duc« 
valves  need  no  introductw 
having  been  muse  for  over  sixi 

Scotland.  Refer  to  ai 
I'terature  on  th 
oi  reducin 
l^j^t,  and  one  wi 
fnd  a  description  of  tl 
mems  and  features  of  tJ 
Qu'tetite."    Our  nc 

";h.d.  wdl  supply  redua 
pressure  steam  at  a  en, 

outlet  pressur^:^ 
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obviating  1« 
»na  creep  of  the  loi'" 
^"^•^  steam,  it  "  / 

'"^"^tructiona^dr'* 
implicating  i 
^^ffine  boxes.  ''""^^ 
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One  of  the  most  valuable  features  of  the  Diamond 
Model  "E"  Hollow  Stay  Bolt  Blower  is  its  sectional 
construction,  which  is  especially  adapted  for  use  with 
fuel  oil  fired  boilers,  where  draft  conditions  are  very 
low,  running  from  .02"  in  the  furnace  up  to  .08"  in 
the  uptake.  If  soot  blowers  were  so  designed  that 
all  nozzles  emitted  steam  at  the  same  time  a  curtain 
or  blanket  of  steam  would  be  ejected  into  the  boiler 
at  high  velocity,  with  the  result  that  it  would  either 
put  out  the  fire  or  materially  interfere  with  the  draft. 


Diamond  Equip- 
ment for 
Scotch  Boilers 


The  Diamond  Model  "G-E" 
Oscillating  Blower  for  Scotch 
Marine  Boilers  is  one  of  the 
most  popular  of  the  Diamond 
Soot  Blowers.  The  jets  of  high 
velocity  steam,  ejected  from  the 
Venturi  nozzles  on  the  four  or  more  blower  arms  in 
each  boiler,  clean  the  uptake  tubes,  as  well  as  every 
tube  in  the  boiler.  The  blower  arms  are  oscillating  in 
movement,  swinging  about  a  central  pivot  when  the 
operating  handle  is  moved. 

In  the  Diamond  Automatic  Sliding  Blower  for 
Scotch  boilers  a  single  valve  controls  all  of  the  soot 
blowers  in  the  line  causing  them  to  move  slowly  from 
left  to  right  and  back  across  the  tube  sheet.  This 
blower  effects  a  large  saving  in  steam,  time  and  labor. 

The  Model  **B"  is  a  rear  end  blower  for  Sotch 
Marine  boilers.  The  blower  is  permanently  fixed  in 
the  water  leg.  In  operation  dry  steam  is  shot  into 
each  tube  with  the  draft  at  a  terrific  velocity,  sweep- 
ing and  scouring  the  soot  from  the  full  length  of  the 
tubes. 

The  Service  Engineers  of  the  Diamond  Company 
located  in  the  principal  ports  on  the  Great  Lakes,  as 
well  as  on  both  coasts  of  the  United  States  and  Canada, 
are  prepared  to  serve  users  of  this  equipment  for  either 
marine  or  land  installations. 

For  complete  information  address  Box  851,  Detroit, 
or  New  York  marine  office  at  Room  161 1,  32  Broad- 
way. 
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Soot  Blower 


SootB 


Showing  From  .nd  Sid.  View  of  I«*..U.Iio«  of  Ath,  Soo.  Blo.er  o„  Three  N.^  of  T.l.« 


Purpose  of 
Design 


The  Atlas  Steam  Soot  Blower 
was  designed  for  coal  or  oil 
burning  Scotch  Marine  Boilers 
to  meet  the  need  for  an  auto- 
matic cleaner  that  would  not 
,  only  eliminate  all  hand  cleaning 

of  both  rear  plates  and  tubes,  but  at  the  same  tinie  do 
away  with  the  danger  of  leaking  tube  ends  which  re- 
sults from  the  use  of  wet  steam.  _ 

Furthermore,  the  case  and  simplicity  of  the  Atlas 
Steam  Soot  Blower  lends  itself  readily  to  frequent 
use  (several  times  a  day)  thus  keeping  the  rear  plates 
and  flues  constantly  free  from  soot  and  ashes,  and 
thereby  insures  steady  steaming  and  minimum  coal 
consumption. 


has  proved  on  official  tests  to  Wt  lo  loper*  I 
and  over, 

 ^.  -  '-i     The  Adas  Blower  ' 

^  '  quickly  mi  t2dy  tetiWi 

one  oi  the  tubes  or  c^jflj 
when  boiler  i.  under  idp 
sure  if  necessar)'. 
tioni.merdyamittcrafjJ 

connecting,  requiring  no  ^^tm^^^^^^^ 
not  in  use  it  telescopes  into  the  tub  (wmcn 
out  of  contact  with  the  extreme  heat. 


Compaclnesfl 


I 


1.  It  cleans  in  the  logical  di- 
i  rection,   viz: — with   the  draft 

Important       I  against  it,  thereby  blow- 

I  Features  l  ing  the  soot  up  the  stack  and  not 
i  J  back  on  the  rear  plates. 

2,  It  is  operated  from  tne 
front,  always  under  the  eye  of  the  engineer. 

3,  It  reaches  every  part  with  drj^  steam,  twice. 
Since  the  Atlas  Blower  extends  from  the  front  to  the 
rear  of  the  boiler  as  shown  in  the  cuts,  there  is  no 
danger  of  leaking  tube  ends,  as  the  steam  is  highly 
superheated  while  passing  hack  through  the  Blower 
and  across  the  combustion  chamber  before  sweeping 
the  rear  plates  and  flues. 

4,  There  is  no  reduction  in  pressure  while  using  the 
blower  as  it  blows  with  the  draft  and  not  against  it, 
and  is  in  use  but  a  few  minutes  daily. 

5,  It  may  be  quickly,  easily,  and  economically  m- 
stalled,  even  when  boiler  is  under  full  pressure. 

6,  There  is  no  obstruction  on  the  smoke  box  door, 
the  handle  being  in  position  only  w^hen  the  blower  is 
in  use. 


I 

i 


i 


I  use.  ^  .,  r\  .no.)  Wiihont  Opeo""* 

7.  Its  saving  in  fuel  and  increase  in  speed  of  vessek.     Tubes  Eawly  tie«ne 
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Simplicity  of 
Operation 


""j  To  operate  the  Atlas  Blower 
I  it  15  simply  necessary  to  open 
i  outside  steam  valve,  place  handle 
1  in  position  and  turn  to  right, 
J  until  checked  by  stop,  then  re- 
verse to  stop.  As  the  rotating 
double  nozzle  is  advanced  and  returned  through  the 
combustion  chamber,  t^^^o  jets  of  dry  steam  are  forced 
against  the  tube  bank  and  through  the  tuba,  effectu- 
ally cleaning  ever)'  nook  and  corner  One  main  steam 
valve  controls  all  the  blowers  in  a  boiler,  each  blower 
being  fitted  with  an  interior  valve  which  opens  and 
closes  automatically  by  the  motion  of  the  handle. 


Durability 


1  All  parts  of  the  Atlas  Blower 
I  arc  made  from  the  best  mate- 
\  rials  for  the  purpose,  the  nozzle 
I  of  cast  gray  iron,  the  seamless 
tubing  extra  heav7,  other  parts 
t  ,      ^t'^cl  malleable  iron  and 

bronze.  aH  assembled  strongly  and  compactly.  There 

r^.l^i''^-'""'^""^"''^  '''^''^      ^«t^f>se  heat  as 
pipe,  steam  tube,  etc.  are  within  the  clLd 
tube  when  not  m  operation. 


'^^^'iVJf^  ""■^'^''^^•^■ 


«.Umii.T,„,  ^ 

V.  V  TtH.?""'^ 


T.  OTTn 


Hydraulic  Ash  Ejector 


lesco  Six-Inch  Hydraulic  Ash  Ejector 
»ver  700  sea-Koinx  vessels  June  1,  1919 


vith  a  j ' ' ""1  The  efficient  supervision  ^of 
It  iron             Method        I  ^^'P"^^"^  Ejectors  in- 

it  the    I       .  C5i.»  i  being  marked 

o  the  I  ®^  Shipment  |  crated  properly  for  ship- 
Jiown,    l^u^,„„,„u,^,,,,,,,,  =  ment. 

rojcct-  The  Ash  Ejector  parts  arc 

numbered  consecutively  in  accordance  with  the  bill  of 
material  to  facilitate  the  checking  of  the  parts  received, 

°  rods"  arranging  the  parts  for  in^stallation. 

iwing!       '^^^       Ejector  and  Gear  are  boxed  or  crated,  and 

stalla-    marked  to  designate  the  contents. 

The  pipe  is  marked  and  shipped  uncrated. 
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Clocks,  Engine  Registers 
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Recording 


Ashton  Marine 
Clocks 


Ashton  Doable  Spring  Pressnre  Cage  No.  52 

The  Ashton  No.  52  Double  Spring  Pressure  Gage 
is  particularly  adapted  for  marine  use.  It  is  a  dis- 
tinct improvement  over  the  ordinary  single-spring 
gage.  The  double  spring  and  movement  reduces  to  a 
minimum  the  vibration  of  the  hand.  The  movement, 
which  has  nickel  silver  pinions  and  arbors,  is  very 
durable. 

The  dial  in  this,  as  in  all  Ashton  Gages,  is  hand 
graduated  individually,  insuring  the  accuracy  of  each 
dial  to  the  actual  movement  of  the  hand. 

Ashton  Double  Spring  Pressure  Gages  are  made  in 
sizes  from  4J4  inch  to  24  inch  dials,  and  may  be 
graduated  to  any  desired  maximum  pressure  up  to 
500  pounds  per  square  inch.  For  most  satisfactwy 
service  gages  should  have  dials  graduated  to  double  the 
highest  working  pres.«iure. 

Ashton  Engine  Room  Mar- 
ine Clocks  are  furnished  with 
either  Howard,  Chelsea  or  Seth 
Thomas  movements,  full  jew- 
eled, with  chronometer  balance 
and  patent  reg:ulators. 

Cases  are  made  with 
hinged  rings  and  snap 
latch,  or  lock  and  key  when 
desired.  Standard  dial 
sizes  are  from  5  to  12 
inches. 

Clocks  with  Chelsea 
movement  arc  furnished  in 
cither  deep  or  shallow 
cases,  as  desired. 

The  Ashton  No.  64  Im- 
proved Engine  Registers  are 
made  for  either  right  or  left 
hand  revolutions  and  recipro- 
cating motions,  and  work 
equally  well  under  varying 
lengths  of  stroke  or  revolving  motions.  This  design 
of  register  has  positive  motion  and  is  durable,  accurate 
and  reliable.  Standard  sizes  range  from  6  inches  to 
12  inches,  with  6  or  8  wheels. 

Rectangular  Revolu- 
tion Counters  can  also 
be  supplied  if  desired. 

The  Ashton  Valve 
Co.  also  manufactures 
Relief  Valves,  Plain 
and  Chime  Whistles, 
Dead  Weight  Gage 
Testers,  Syphons, 
Cocks,  and  Sanitary 
Drinking.  Fountains. 


Ashton  Marine  Clock — 
No.  63 


Ashton  Engine 
Registers 


Ashton  Improved  Engine 
Register— No.  64 
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and  Feed  Water  Filters 
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Cylinder  Relief  Valvee 


' ""i      American    Cylinder  Relief 
j  Valves,  Shifting  Valves,  Water 
Relief  Valves    j  Relief  Valves,  etc.,  for  all  pres- 
I  sures  and  in  many  types  can  also 

   i  be  furnished  to  meet  standard 

and  Navy  specifications. 


Feed  Water 
Filter 


The  American  HjO  Grease 
Extracting  Feed  Water  Filter 
is  built  in  a  number  of  sizes  as 
listed  below,  for  capacities  up  to 

=  I  174.000  pounds  of  water  per 

hour.  The  oil  and  grease  are 
removed  by  filtering  through  linen  terry  cloths  wrapped 
around  cages  of  large  area  and  arranged  to  permit 
quick  and  easy  changing  of  cloths. 


Valve 

:an  duplex 


-A 


J  K  L 


-m 


American  H,0  Greaae  Extracting  Feed  Water  Filter 


r«.4n 
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)riven  Forced  Draft  Fans 
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Design  and 
Construction 


Multivane  Fan  Wheel 

All  Sturtevant  forced  draft 
fans  are  especially  designed  for 
their  work.  On  account  of  the 
high  pressure  usually  necessary 
and  in  order  to  withstand  the 
stresses  of  high  speed  duration, 
they  are  built  exceedingly  strong  and  heavy.  All  types 
of  Sturtevant  steam  driven  fans  can  be  readily  con- 
trolled by  boiler  pressure  with  the  aid  of  special  regu- 
lating valves. 

To  supply  adequately  all 
needs  a  complete  line  of  forced 
draft  fans  and  apparatus  has 
been  developed.  This  enables  us 
to  meet  any  condition  of  speed, 
volume  or  pressure.  Our  en- 
gineers will  gladly  adviie  and 
c5o-oiseiatje  wim  fm. 


Service 


Engine  Driven  Forced  Draft  Fan  Used  to  a  Great  Extent 
with  the  Howden  System  of  Forced  Draft 


;iONS  OF  STURTEVANT   DKSIGN   1  STEEL  PLATE  FORCED 
DRAFT  FAN 

)  horizontal  discharge,  full  housing,  single  width,  double  inlet 
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Driven  Ventilation  Fans 


Sturtevant  Motor  Driven  Ventilation  Fans 


^es  of  Sturtevant 
I  Ventilation  Fans 
jnsively  for  Sub- 
y*  Ventilation  and 
f  Engine  Rooms, 
Crews*  Quarters. 


Larger  sizes  are  used  for  hull  ventilation  on  U.  S. 
Navy  ships  and  for  ventilating  passenger  and  cargo 
spaces  on  passenger  ships.  The  electric  drive  is  very 
satisfactor>'  and  convenient  for  fan  work,  for  applica- 
tions where  the  direct  connection  of  the  motor  to  the 
fan  is  possible. 

Practically  any  type  or  size  of  Sturtevant  Fan  may 
ht  equipped  with  direct  connected  electric  motor  un- 
less the  working  conditions  require  speeds  too  high  for 
satis  factor}^  motor  operation. 

All  Sturtevant  motors  are 
built  for  direct  current,  and  for 
standard  voltages.  With  direct 
current  electric  drive  it  is  pos- 
sible to  control  the  speed  of  the 
fan  by  means  of  regulating 
rheostats,  and  any  installation  may  be  so  arranged 
that  it  can  be  controlled  from  any  designated  place. 
Standard  motors  are  supplied  with  Sturtevant  Fans 
for  alternating  current. 


Sturtevant 
Direct  Current 
Motors 


>tor 


NSIONS  OF  STURTEVANT  DESIGN  3  SINGLE  WIDTH  MULTI- 
ORCED  DRAFT  AND  VENTILATION  FAN. 

jrizontat  diachafge,  tingle  width,  iingle  and  jouble  mlet   
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•ine  Heaters 
:tional  bases, 
individually 
wide  range 
re  control  is 
and  by-pass, 
nay  be  mixed 

of  seamless 
eaders.  For 
wrought  iron 

;  made  with 
loth  air-tight 
>o  that  they 
her  on  deck 

attention  is 
e  foundation 

water-tight. 

designed  to 
ater  and  air. 
ire  up  to  80 
lOut  fans  as 


Ever  striving  to  improve  and 
perfect  members  of  the  large 
Service  family  of  air-moving  and  power 

products,  trade-marked  Sturtc- 
vant,  a  large,  modernly 
equipped  research  and  experi- 
mental laboratory  is  maintained.  Collaborating  with 
this  laboratory  is  our  engineering  department,  which 
includes  the  largest  sUlS  of  fan  and  ventilating  ex- 
perts in  the  country.  The  services  of  this  department 
are  unreservedly  at  your  disposal.  Bulletins  are  pub- 
lished on  every  product  of  Sturtevant  manufacture. 
For  the  convenience  and  help  of  our  friends  twenty- 
three  Sales  Engineering  branches  as  listed  below,  are 
maintained  in  the  leading  business  centers.  Avail 
yourself  of  the  resources  of  this  unique  organization. 

The  B.  F.  Sturtevant  Company  are  the  largest 
builders  in  the  world  of  Fans,  Fan  Systems  and  Allied 
Products. 


Atlanta 

Hartford 

Salt  Lake  City 

Boston 

Kansas  City 

Washington 

Buffalo 

Minneapolis 

San  Frandsco 

Chicago 

New  York 

Seattle 

Cincinnati 

Philadelphia 

Gait,  Ont. 

Cleveland 

Pittsburgh 

Montreal 

Dallas 

Rochester 

Toronto 

Detroit 

St.  Louis 

by 


of  the  B.  F.  Sturtevant  Company,  Hyde  Park,  Boston,  Mait. 

URTEVANT  COMPANY 

E  PARE,  BOSTON,  MASS. 

■rett  oiBce.  For  list  of  offices  mo  above. 
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t  and  Oil  Burning  Apparatus 


ulates  around 
waste  gases 
•,  thus  heated 
irnace  fronts 
e  ashpits  and 
:es  in  proper- 
used  and  the 
uring  a  ver>' 


le  factory  the 
►'den  fans  of 
are  built  as 
^  1  e  qrlinder 
:losed  forced 
n  engines.  A 
are  specially 
the  Howden 
n.  Fans  ar- 
side  and  each 
er  while  the 
hen  required. 

plant  also 
single-action" 
ce  fronts  ar- 
»  which  con- 
nbustion,  and 

to  suit  the 
["hcse  furnace 
burning  coal 
ion,  have  the 

to  open  the 
naintained  in 
3f  flames  he- 


ed Smokebox 
^hich  form  an 
to  the  forced 
arc  also  sup- 
villc.  These 
boroughly  air 
rouble  usually 
rs  secured  by 

itted  (one  in 
)btained  from 

company  has 
o  vessels  ag- 
ooo  I.  H.  P. 
den  System, 
adc  the  Aqui- 
1,  Leviathan, 
ndpal  steam- 
rships  and  the 
itted  with  the 

the  forced 
above  de- 
wden  &  Com- 
a,  Inc.,  also 
send-Howden 
''uel  Burning 
lest,  most  effi- 


Typical  Howden  Fan  with  Enclosed  Forced  Lubrication 
Engine 

cient  and  most  economical  on  the  market.  While  this 
system  is  applicable  to  boilers  working  under  closed 
stokehold  forced  draught,  induced  draught,  or  natural 
draught,  the  highest  efficiency  is  obtained  with 
Howden's  Hot  Air  Closed  Ashpit  Forced  Draught 
System,  16.22  lbs.  of  water  having  been  evaporated 
(from  and  at  212  degrees  F.)  per  lb.  of  oil  burned, 
the  calorific  value  of  the  oil  being  18,770  B.  T.  U., 
giving  a  boiler  efficiency  of  83.9  per  cent.  This  sys- 
tem has  been  fitted  to  more  than  400  steamers  of  all 
descriptions. 

}"" """" "i  The  company  arc  also  pre- 
pared to  supply  marine  type 
steam  driven  centrifugal  circu- 
lating pumps  and  steam  driven 
electric  generator  sets  for  ship 
lighting. 

The  company  maintains  a 
stafiE  of  skilled  representatives 
located  at  various  parts  of  the 
country.       Shipbuilders  and 

  others  interested  in  the  above 

products  are  requested  to  com- 
municate with  us.  Estimates  and  designs  furnished. 


Other 
Auxiliaries 


Service 


CN  &  CO.  OF  AMERICA,  INC. 

WELLSmLE,  N.  Y. 
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Ice  Forced  Draft  Equipment 


specially  designed  for 
Is  at  sea.  One  engine 
iecond  is  fitted  as  a 

Dut  of  steel  plates,  Fan 
'  access  to  wheel  with- 

The  Fan  and  Engines 
ted  on  heavy  cast  iron 
ting  oil  ring  bearings.  ■ 
between  the  stools  to 
jcharge. 


nee"  Fan  Equipments 
ifactured  in  sizes  vary- 
i  51"  diameter  of  im- 
105". 

ird  sizes  covering  any 
installation  from  500 
in  stock  for  immediate 
pes  for  any  particular 
ventilation,  can  also  be 


nanufacture   any  and 
)e  suited  to  every  con- 
id  give  below  some  of 
produced: — 

id  one-piece,  coal  burn- 


Air  Heaters 
and  Accessories 


We  manufacture  Forced  Draft 
Air  Heaters  of  standard  types 
for  all  sizes  of  boilers,  also  sec- 
tional air  heaters  for  simplicity 

I  ,  ,  .„  „„,}  of   shipment   and  installation. 

Also  for  oil  burning  only  we 
make  a  heater  incorporated  in  the  fan  duct.  We  also 
manufacture  the  smokeboxes  and  doors  with  wedge  or 
toggle  fasteners  all  to  latest  and  best  forced  draft  prac- 
tice. 


Furnace  Front 


il  burning, 
oil  burning  with  re- 


ne-piece)  circular  fire- 
f  any  Oil  Fuel  Equip- 


 " ' Our  Automatic  Retarder  Ma- 

f  chines  have  an  output  of  3000 
Retarders       !  pieces  per  day.    We  carry  large 
\  stocks  of  steel' strip  so  as  to  de- 
 ,„.J  liver  quickly  for  repairs  and  re- 
placements. 


)r  coal ;  also  convertible 
i  is  the  Standard  "Re- 
mend  for  all  purposes. 

p  of  t\vo  or  more  sep- 
ial  patterns,  carefully 
iplate,  and  bolted  to- 
9n  is  used  for  the  main 
designed  for  reliability 

)lete  with  furnace  and 
>  with  safety  interlock- 
}ne  set  of  air  baffles  to 

upplied  for  Watertube 
Ve  manufacture  also  a 
from  coal  burning  to 


I """ ' [ I  We  undertake  to  furnish  com- 
I  i  plete  plans  of  Fan  Equipments. 

I        Designs         f  Air  Heaters,  Furnace  Fronts 
i  and  any  feature  entering  into  an 

1  ,,,„  .«,.„„Mm.M.M...HHmH  ....J  up-to-date  Marine  Forced  Draft 

Installation.  We  also  superin- 
tend the  construction  and  testing  of  such  installations 
and  advise  builders  and  owners  as  to  improvements  in 
the  boilering  of  their  vessels. 


Centrifugal 
Pumps 


bearings. 


We  also  manufacture  several 
standard  sizes  of  Centrifugal 
Circulating  Pumps  with  Open 
Engines  and  Sight  Feed  Lubri- 
cation or  with  Enclosed  Engines 
with  Forced  Lubrication  to  all 


JOHN  RED)  &  CO. 

30  CHURCH  ST.,  NEW  YORK  CIIY 
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Regulators — Steam  Traps 


Steering  Engine 
imatically  regu- 
>ion  of  steam  to 
jine  for  control- 
T.  It  prevents 
ngine,  and  is  a 
s  speed  and  ease 
)ronze  construc- 
zes:    I",  IJ4", 


Balanced  Steam 
d  to  take  care  of 
i  of  steam  line 
ring  at  a  high 
o  a  tank  for  re- 
liler.  On  ship- 
z  on  radiator  re- 


ap 

iting  system  re- 
le  desirability  of 
e  boiler.  These 


traps  will  work  against  any  head  or  back  pressure  less 
than  the  direct  pressure  in  the  trap,  and  will  deliver 
hot  w^ater  into  the  feed  tank  wherever  situated. 

The  Curtis  Trap  is  built  in  a  number  of  sizes  for 
capacities  up  to  95,cxx)  feet  of  i"  pipe  and  for  all 
standard  pipe  sizes  from  J^"  to  4". 


Damper 
Regulator 


Damper  Regulator 


The  Curtis  Improved  Damp- 
er Regulator  will  maintain  boil- 
er pressure  to  a  minimum  varia- 
tion, being  actuated  by  a  change 
in  steam  pressure  of  of  a 
pound  either  way  from  the  point 
at  which  it  is  set  to 
operate.  It  is  partic- 
ularly advantageous 
when  applied  to 
water-tube  and 
quick  steaming 
boilers,  and  while  a 
guarantee  of  10%  saving  of  fuel 
over  best  hand  regulation  is 
IH^dt  in  all  cases,  this  saving 
Ittflilsitly  reaches  15%.  These 
ffgiubltors  are  made  in  three 
to  serve  dampers  up  to  72" 
in  din  meter. 

The  Curtis  Damper  Regulator 
h  neat  in  appearance,  positive 
in  action,  accurate,  reliable, 
simple  and  durable.  All  the 
working  parts  are  of  the  best 
^fi  tnetal  bronze,  found  by  20 
year^'  experience  to  be  practi- 
cally indestructible. 


Steam  Pressure 
Regulator 


The  Curtis  Improved  Steam 
Pressure  Regulator  is  designed 
I  to  reduce  any  varying  high 
I  pressure  to  any  constant  lower 
i  ,  ,  .„.„„^,...i  'pressure  which  may  be  de- 
sired, from  I  pound  to  within 
a  few  pounds  of  the  initial 
pressure.  On  shipboard  it  is 
especially  valuable  as  a  de* 
pendable  means  of  reducing 
the  boiler  pressure^  ftft  ^ 
the  proper  amountf  t6k  ' 
deck  machinery,  aux- 
iliar>'  engine  room 
machiner\',  steam  heat- 
ing systems, 
galley  p  u  r  - 
poses,  etc. 

This  regu- 
lator is  built 
in  all  stand- 
ard pipe  sizes, 
with  screwed 
c  0  n  n  e  ctions 
from  to 
2 and 
flanged  connect^Kli 
from  21^"  to  S''  mi 

larger.  Steam  Pressure  Regulator 


:0.,  26  CANAL  ST.,  BOSTON,  MASS. 
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raps  and  Temperature  Regulators 


ic  Steam  Trap  "Sarco" 
•s  from  every  other  t>'pe  of 
1  trap,  as  it  utilizes  the 
ure  of  a  liquid,  (a  heavy 
xarbon  oil)  hermetically 
1  within  a  tube.  When 
)il  expands  and  compresses 
ragm,  forcing  out  a  pack- 

3i  lower  temperature  than 
action  of  the  oil  and  opens 
tr  condensation  is  in  the 
0  live  steam  ever  gets  past, 
the  oil  never  fatigues,  as 
as  volatile  liquids  do. 


im  Trap 


ie  use  of  liquid  (hydraulic 
ision)  permits  the  use  of 
rap  not  only  for  low  pres- 
but  also  for  high  pressures 
200  lbs.  It  needs  no  stor- 
>pace,  as  required  by  the 
laces,  and  it  is  far  cheaper 
id  most  compact  trap  used 
pressure  trap,  suitable  for 
lbs.,  costs  about  $io.oo,  is 
3  lbs. 


lese  traps  are  being  used 
e  largest  shipbuilding  con- 
everywhere,  not  only  for 
ig  systems  and  for  drain- 
ligh  or  low  pressure  pipe 
but  are  also  the  most  per 
linders  and  chests  of  cargo 
chinery. 

is  always  open.  Live  steam 
ip.  With  all  condensation 
)le. 

EAM  TRAP  SARCO 
hlehem,  Pa. 

0  TO  50  LBS. 


2- 

2%" 

3" 

25 

24.15 

30.00 

38.70' 

51.75 

60.00 

50  TO  200  LBS. 

1  IH" 

2* 

2%" 

1- 

00 

28.50 

^34.50 

48.30 

60.00 

1  75.00 

"Sarco'' 
Temperature 
Regulators 


The  "Sarco"  Temperature 
Regulator  is  based  on  the  same 
principle  as  the  Steam  Trap 
"Sarco"  and  relies  on  the  ex- 
pansion of  a  liquid  hermetically 
sealed  within  a  tube.  The  tube 
is  exposed  to  heat  changes  and  the  liquid  expands  and 
contracts  proportionately,  thereby  operating  a  bal- 
anced valve  through  a  packless  piston. 


Type  TR-21 
Bar  CO  Temperature  Regulator 

The  "Sarco"  Temperature  Regulator  is  entirely 
self-contained,  and  is  self  operated,  not  requiring  elec- 
tricity, compressed  air,  water  or  any  other  auxiliary 
motive  power. 

It  is  extremely  compact,  light  in  weight,  and  there- 
fore particularly  suitable  for  marine  work.  These 
regulators  are  being  used  in  large  numbers  on  United 
States  Government  and  Mercantile  Marine  vessels. 
They  are  suitable  for  control  of  hot  water  service 
tanks,  steam  heated  rooms,  fuel  oil  storage  tanks,  iso- 
lated buildings,  etc. 

LIST  PRICES 
TYPE  KR.14  SARCO  TEMPERATURE  REGULA- 
TOR FOR  ATMOSPHERE  UP  TO  300°  F. 


Slse  of  Valve 

1%" 

2" 

2%"!  3- 

4" 

List  Prices 

$60 

$65 

$70 

$75 

$85 

$95 

$110  1  $130 

1 

$170 

TYPE  TR.-21  SARCO  TEMPERATURE  REGULA- 
TOR FOR  LIQUIDS  AND  DRY  KILNS. 


Siie 

Weight 

l.Lst 

Rise 

Weight 

List 

81» 

Weight  ' 

List 

Inches 

Pounds 

Price 

Inches 

Pounds 

Price 

Inches 

Pounds 

Price 

8 

$75 

22 

$95 

3 

51 

$135 

8 

80 

2 

28 

100 

4 

81 

185 

1 

9 

85 

5 

132 

250 

13 

90 

2H 

37 

115 

6 

158 

300 

The  above  prices  include  6  ft.  tubing  between  control  valve  and 
thermostat — Longer  lengths  subject  to  charge  of  50c.  per  addi- 
tional root  of  armoured  tnlpng.  If  lead  sheathing  of  thermostat  is 
necessary,  there  is  an  additional  charge  of  $3.!>0  net.  All  prices 
F.  O.  B.  Bethlehem,  Pa. 


SARCO  COMPANY,  INC. 

10  PARK  PLACE,  NEW  YORK 
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atic  Cylinder  Relief  Valves 


ew  Automatic  Relic! 
IS  designed  to  auto- 
keep  steam  qrlinders 
1  condensation  at  all 
is  of  particular  value 
id  on  auxiliary  deck 
Vinches,  Steering  En- 
g  Machines,  etc. 


I     Each  valve  consists  of  a  main 
I  brass  casting;  having  two  in- 
Construction     |  lets  for  receiving  the  drain  pipes 
1  from  each  end  of  the  cylinder 
I  and  one  outlet  for  receiving  the 
pipe  for  carrying  the  drainage 
to  the  condenser  or  overboard. 

Inside  of  the  main  casting  there  are  two  brass  valves, 


be  Dew  Automatic  Relief  Valve  for  Draining  Cylinders 


ly  of  time  is  secured  by 
the  Dew  Automatic 

Ive,  as  it  does  not  re- 
attention  whatsoever 
operator  of  the  ma- 
which  it  is  installed 

warming  up  is  un- 
;  the  cylinders  drained, 
sting  the  cylinders  or 

lieved  from  the  neces- 
s. 

I  whatever  is  required, 
releases  the  condensa- 


d  of  Connecting  Up 
ider 

of  water  in  the  cylin- 
Ive  keeps  the  cylinders 

nitted  to  the  cylinder 
pen  cocks  on  the  pres- 
3  blow  live  steam  into 

>tained  by  the  use  of 
le  exhaust  line  or  con- 
ains  from  dripping  on 


each  with  a  conical  seat  and  of  sufficient  length  so  that 
both  valves  cannot  seat  at  the  same  time. 

The  stems  of  these  valves  are  hollow,  and  a  brass 
compression  spring  is  inserted  in  them  so  as  to  open 
both  sides  of  the  cylinder  to  the  exhaust  when  there  is 
no  pressure  of  steam  on  either  of  the  valves. 

In  each  end  of  the  main  casting  there  is  a  brass  fer- 
rule held  in  place  by  a  brass  hexagon  nut,  screwed  to 
each  end  of  the  body  casting. 


When  there  is  no  pressure  of 
steam  on  the  valves,  the  com- 
Operation  :  pression  spring  holds  them  apart 
and  away  from  the  valve  seats 
so  that  communication  from 
both  sides  of  the  cylinder  to 
the  valve  outlet  is  maintained.  While  the  machine  is 
in  operation,  the  steam  pressure  in  the  working  end 
of  the  cylinder  at  any  stroke  forces  the  valve  on  that 
side  against  its  seat,  and  unseats  the  valve  on  the  ex- 
haust side. 


IHIMHIIIIIIHnillHIIUIIIIIIHUMIIIIilllMIIIIIII 


Dimensions 


The  dimensions  below  indi- 
cate the  compactness  of  the  Dew 
Automatic  Relief  Valve  and 
the  size  of  the  pipe  fittings  re- 
quired : 

Length  overall — 5  9/16". 
Distance  from  center  line  of  steam  inlets  to  last 
thread  of  outlet — i  1/8" 
Size  of  steam  inlets — 3/8" 
Size  of  outlet — 1/2" 


Other  Products 


The  Dew  Valve  Company 
are  also  selling  agents  for  the 
EckliflF  Circulator,  the  Klippert 
Releasing  Gear,  the  Simplex 
Packing  Company,  the  Rivet 
Cutting  Gun  Company,  and 
manufacturers  of  the  Kinghorn  Pump  Valve. 


O.,  INC.,  149  BROADWAY,  NEW  YORK 
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ce  Making  and  Refrigerating  Machinery 


Ice  Mj 


Marine  Type  CO;;  Compressor 


The  York  Manufacturing 
I  Company    manufactures  Ice 
8        j  Making  and  Refrigerating  Ma- 
I  chinery  of  both  the  CO.  and 

 j  Ammonia  Systems  including 

Gas  Compressors,  Ice  Making 
[crating  Plants,  Valves,  Fittings,  Con- 
Coolers  and  all  the  accessories  needed 
c  plant  operating  with  either  CO..  or 
I  refrigerant. 

 1      The  Plant  of  the  York 

I  Manufacturing  Company  has, 
J8       1  in  its  various  departments,  all 
I  the  facilities  nccessar>'  for  the 
 I  manufacture,  from  raw  mate- 
rial, of  any  article  pertaining  to 
maintains  an  extensive  engineering  and 
artment  for  the  purpose  of  rendering 
or  all  problems  in  refrigeration. 


Economy  in  space  is  an  im- 
portant factor  aboard  ship. 
This  problem  has  induced  our 
Engineering  Department  to  pay 
particular  attention  to  compact- 
ness of  design.    Enclosed  Type 


on 


Compressors  are  particularly  adapted  for  installauic 
on  board  ships.    The  space  required  for  Yoxk  » 
chines  has  been  reduced  to  a  minimum,  and  as  il  ! 
parts  can  be  removed  on  the  base  of  a  compressor,* 
additional  space  is  required  for  dissembling. 

Either  standard  commercial  enclosed  t>"pe  taps 
with  automatic  lubrication,  or  open  t}'pc  cn{;iflal 
conventional  marine  design  throughout,  are  hiill  k 
driving  the  compressors. 


York  CO, 
Compressors 


Particular  attention  is  oM 
to    the    York   Enclosed  OOi  | 
Coniprcssor,  as  shown  m  * 
^  outline  drawings  on  dib  pi0t 

 „....  ■  ■  1.  The  compressor  is  made  in  i 

^        ,    ,    .   ,  ,  ^'^^^^  >n  *c  table  li** 

The  table  also  includes  technical  information  sock* 
the  sizes  of  pipe  fittings  and  anchor  bolts,  and  the  1^ 
portant  dimensions  designated  on  the  outline  d*^ 

ings. 

Prompt  deliveries  can  be  made  of  Compressoisc 

the  sizes  tabulated. 

The  York  Manufacturing  Company  also  spedalitf 
in  CO,  Compressors  of  the  Horizontal  Doubk  .to 
ing  Type  for  capacities  of  20  tons  and  upwards. 


MARIXK  TVPK  CO.  COMPRESSOR 


2'  S* 


0'  1 


I  I'O'IO'O* 


5'  2*|  3'  4* 


H 

I 

J 

K   j  L 

M 

N 

Anch. 
Bolts 

sues  or  Pl||i% 

Suet. 

•  21V' 

2'.'3' 

H' 

()  I..:  • 

ir>'" 
!«';• 

Id'  lie'* 

21*4' 
15' 

15- 

To  suit  capSclty. 
To  salt  capacKr. 

MHdrCn 
DoaUf' 
■  ■ 

I  York  Ammonia 
I  Compressors 


pipe  fittinps  and  anchi 
mensions  designated  01 

Prompt  deliveries  c 
the  sizes  tabluated. 

The  York  Manutac 
in  Ammonia  Compres 
Acting  Type  for  capn 


Branch 
Offices 


ComtntT- 
ria] 
Ratinfr. 


Ton.. 

I 


12 
20 


'A'  1 1  • 

4'2' 

r,'A' 
<.'()• 

f.'2' 
7'  1  • 

7'  ir 

s'  r,  • 


r  s 
•J'  1 

2'  fl 
A'  i) 

v  r, 

A'  7 
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rig  and  Refrigerating  Machinery 


^4  Hi®^ 


Marine  Type  Ammonia  Compressor 


York  Ammonia  Com- 
as shown  in  the  outline 
s  on  this  page,  is  made 
lizes  listed  in  the  table 
^hich  includes  technical 
tion  such  as  the  sizes  of 
and  the  important  di- 
tline  drawings, 
ade  of  Compressors  of 

Company  also  specializes 
the  Horizontal  Double 
20  tons  and  upwards. 

nformation  and  recom- 
Dns  regarding  equipment 
r  particular  needs,  ad- 
ic  nearest  Branch  Of- 
""he  Branch  Offices  of 
k  Manufacturing  Com- 


pany are  located,  as  follows: — 
Boston,  Mass. — 88  Broad  Street. 
Brooklyn,  N.  Y. — Shipley  Building. 
Philadelphia,  Pa. — 2222-28  Arch  Street. 
Pittsburgh,  Pa. — 47  Terminal  Way,  S.  S. 
Cleveland,  Ohio — 1106-08  Woodland  Ave. 
Atlanta,  Ga. — 11 6- 18  Central  Ave. 
Chicago,  111.— 26-28  North  Clinton  St. 
Omaha,  Neb. — 12 13-17  Jackson  St. 
St.  Louis,  Mo. — 1 1 7-19  South  nth  St. 
Denver,  Colo. — 212 1 -31  Market  St. 
Houston,  Texas — 2201  Texas  Ave. 
New  Orleans,  La. — 619  Baronne  St. 
San  Francisco,  Cal. — 832-38  Folsom  St. 
Los  Angeles,  Cal.^ — 306-08  Boyd  St. 
Seattle,  Wash. — 508  Terry  Ave.,  North. 
Toronto,  Can. — Eastern  Harbor  Terminals,  Villiers 
and  Munition  Sts. 


MARINE  TYPE  AMMONL\  COMPRESSOR 


4'0' 

a' II* 

0" 
10' 


r  10" 


fan* 

3- 


7H' 

0' 

11' 

11  K' 

IS* 

H' 


14* 

IT- 
17* 

30^ 


ft* 
7' 

12' 

ft' 


4- 

12' 


Aaeb 
EolU 


BlMtm  of  PlpM 


HUC^.  DLscJi  Stflt.  £xh. 


li' 
1  ■ 

IN' 

a' 
a- 


3' 


I  N* 

2' 
a- 


avi  ■ 


:  MANUFACTURING  COMPANY 

YORK,  PA. 
1027 


Refrigerating  and  Ice-Making  Machinery 


For  refrigerating  duty  on 
board  ships  Frick  Equipment 
consists  of  Vertical  Single-Act- 
ing  Ainmonia  Compressors  with 
V^ertical  Engine,  Horizontal 
Double-Acting  Ammonia  Com- 
pressors with  Uniflow  Engine,  CO^  machines  oi  the 
straight  line  tandem  type,  wherein  the  compressor  is 
placed  behind  and  in  tandem  to  the  steam  cylinders  of 
a  tandem  compound  steam  engine.  Gas  Condensers  of 
the  Double  Pipe  and  Shell  and  Coil  type.  Brine  and 
Ammonia  Piping.  Steel  Brine  Tanks,  Welded  Double 
Coils,  etc. 


Friek  Small  Ainmofiia  Machine  and  Equipment 
Installed  in  Ship 


Capacity 


us  to  submit  an 
capacity  required. 


 j      Frick  Refrigerating  Machines 

^  are  built  in  units  of  size  to  suit 
f  requirements  from  J4  ton  to 
\  t  ,000  tons,   A  statement  of  con- 

,„J  ditions  addressed  to  our  Engi- 
neering Department  will  enable 

intelligent  estimate  and  machine 


Comer  of  Small  Ship*B  Provision  Storage  Room 
Showing  Refrigerator  Coils 


Frick  Vertical  Type  Ammonia  Machine-Enpit  fer* 


Deeign 


'"1  The  design  of  Frick  — 
!  is  to  give  the  nw^imura  n 
f  most  cfficicni  wniit  unib  J 
[  operating  conditions.  Fni  t 
_J  f rigerating  rn^ichifie  iifk^ 
timate  devckfmeni  of  i 
ized  engineering  and  mnnuiacturing  ocpcriciKt  cr 
ing  a  periud  of  more  than  J7  yean-  Thn  foW 


Lower  Hoia  of  Sliip 
Showing  Brine  Coib  .nd  a-U.«, 

evm-  Improvement  that  •'^'! J*  ,f 'p,. / 
and  are  adapted  to  any  ^vaiUbje  PO«r  ^^^^ 
stn.cted  of  high  grade  niatenal., 
withstand  the  most  severe  usJge  ana 
vcrj-  low  maintenance  cost. 


FRICK  COMPANY,  WAYNESBORO,  PA.,  U- 


Refrigerating 


an 


 — -|    The  accompanying 

1  tions  with  captions  ber 
Imtdlatiom    !  of  installations  and^W 
i  plication  of  Fnck  Ketr 
J  Ship  Equipment* 

On  the  preceding  p 
views  Mf  shown  of  refrigerating  outfit  for  tal 
of  provisions  for  use  on  board  ship;  the  one 
Vertical  Ammonia  Compressor  and  Engine  n 
other  a  corner  ot  refrigerating  compartment 
v?iih  ncccs^iar)'  cooling  coib,  etc 

The  large  view  on  the  preceding  page  show: 
of  arranging  and  supporting  brine  coils  in  th 
Hold  of  large  ship. 


Frkk  Ammonia  Machine  \*iLh  Uniflow  Ei 


The  Frid  Ammc 
chine  with  Uniflow 
designed  with  frame 
heavy  dutj'  t\^pc,  ever 
the  machine  being  cc 
ice  2nA  L         J^rabilit>'  and  effit 

f '      to  insure  absolute  rieiditv  '  A  W 
^^^^ provided  for  adequa tet  ffn.  T 
the  vc..er.  deck  '"''^'^^^ 


Ammonia 
Marhine  and 
Umflow  Engine 


Hatch  PanJv  f 


PRICK 


COMPANY 
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ials,  Valve  Discs  and  Gauge  Glass 


.  compressed  asbestos 
guaranteed  product 
it  used  as  a  standard 
;ket  work. 

I  gaskets  make  tight 
jteam,  water,  air,  oil, 
ratures  and  pressures. 
1  be  broken  without 

s  not  aflfect  Durabla. 


pulp  at  the  joints  and 

I  unrolled ;  never  dries 
eriorate. 

tieet  is  packed  to  meet 
rage. 

1  in  stock: 
in  length 
in  length 
in  length 

1/16,  3/32,  1/8  in. 


a  rod  packing  is  a 
Uic  packing,  one  of 
ted  features  of  which 
struction  of  the  metal 
surface  which  comes 
t  with  the  rod.  This 
rod  or  to  the  packing 
d  by  the  gland  being 

in  twelve-foot  lengths, 
irds  and  in  spiral  form 
lexiblc,  which  permits 

vtn  by  Durabla  Rod 
t  and  cold  distillates, 


j ' ' * ' ' Durabla  high  pressure  gauge 
Durabla        =  glass  is  a  metallic  glass  possess- 
High  Pressure      ing  elastic  properties  necessary 
I     Gauge  Glass     -       withstand  the  most  sudden 
i  ;  and  radical  changes  of  tempera- 
ture and  highest  steam  pressures. 
Durabla  gauge  glass  will  not  erode  under  chemical 
action,  remains  clear  and  transparent  and  will  contract 
and  expand  without  breaking. 

i 

Durabla  gauge  glass  tests  as  follows: 
Temperature:    Not  aflfected  after  18  two-minute 

submersions  in  oil  at  380  degrees  F.,  then  in  water  at 

40  degrees  F. 

Erosion :  No  trace  of  erosion,  and  perfectly  clear  after 
live  steam  at  100  pounds  pressure  had  passed  through 
the  glass  for  96  hours. 

Tensile  Strength:  Remained  unbroken  under  hy- 
draulic pressure  of  over  2,000  pounds  per  square  inch 
for  2  minutes. 

Service:  Under  continuous  operating  conditions 
with  pressure  of  225  pounds,  performance  equaled  in 
every  respect  the  best  service  ever  obtained  by  any 
foreign  glass. 

Durabla  gauge  glasses  with  fused  ends  are  carried 
in  stock  in  all  regular  sizes  ready  for  immediate  ship- 
ment. 


Durabla 
Gaskets 


Ring  gaskets  for  standard  and 
extra  heavy  flaiiges  cut  from 
Durabla  compressed  asbestos 
sheet  1/16"  thick  are  carried  in 
stock  at  all  times. 
Quotations  made  on  gaskets 
of  any  shape  or  thickness.   Orders  are  promptly  filled. 


Durabla 
Valve  Discs 


Durabla  valve  discs  make  a 
faultless  seat,  wear  evenly  and 
have  the  strength  and  durability 
required  by  modem  conditions. 

Durabla  discs  will  not  chip  or 
crack.  They  are  not  affected  by 

any  fluid. 

Durabla  valve  discs  can  be  placed  in  valves  with  the 
assurance  that  they  will  do  the  work  expected  of  them. 


LA  MFG.  CO.,  NEW  YORK,  N.  Y. 
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Jenkins  Valves 


"  Jenlcii^  Vatlves  of  this  type 

I  cQiiuiti  af  disc  holder  of  brass 
Standard  '  or  other  suitabk  metal,  and  a 
Fattezii  '  reinovahlc  disc  of  softer  ma- 
-iH  :  ,  Mr.»4ihi*» «  •  i!  tcrial,  prfter^itify  jentins  com- 
position  disc,  ^rhis  dkc  in  serv- 
ice presents  a  slightly  yielding  surface  to  the  valve  seat 
and  is  HeTcibk  enough  to  adapt  it:mli  X9  my  in- 
equalities  in  the  seat,  itisurtrig  fifrfeei  ^iH^lctf  Should 
the  dire  be  injured,  it  is  only  nece?5!j^ri'  to  remove  it  nnd 
replace  with  a  new  one,  which  can  be  done  by  any  me- 
chanic. 

Jenkins  v^jh  ts  have  full  opening.  They  are  made  rif 
a  special  high  iir;u\tr  steam  metnl  and  contain,  besides 
the  Jenkins  disc,  other  features  found  only  in  the  gen- 

-  ^.H.v.rrn  Screwed  or  Hnnged,  are  rcgu^ 

Jenkins  Bra^e    ;  larly  furnished  with  Jenkins  No, 
Globe,  Angle  and  ;  "9  discs,  suitable  for  150  lbs. 
Cmu  Valvea       working  steam  pressurt.  When 
S|iediied  fur  cold.watcrt  valves 
a^  ItoeJ  wi^  Jftii  93  Afei^ 
suitflttt  ht  working  ^mf  .p^irc  lip:  ta  Ibs^ 
Kj^I^  to  1  im  l^at^r       tit  llfft^^  i^^ 


Fig.  no  ^  ****  f*!!*  Fi|r.  114 

c;»fii»         &0)m         A^R^e  Angip 


I  Jenkint  Braas 
j  Check  Valves, 
jSfUfidard  Pattern 


Jenkins  bmss  lion/.untalj  an- 
and  vertical  check  valves 
t;€ttfmp^pA  to  ^me  standnrd  as 
the'st^dard  iwittern  Rlohe  and 
angle  valves.  Regularly  fur* 
nished  with  Jenkins  discof  s^i- 
lard  composition  whit  h  will  soften  sH^htly  under  the 
iction  of  hot  vv liter  as  required  for  boiler  ivvd  lines. 
iVhen  specified  for  coiti  water,  air  or  j^as,  a  snittr  and 
nor?  ftcxiblc  rubber  disc  is  supplied,  usually  Jenkins 
'Jo.  93  cemiposition.  Suitable  for  131^  lbs,  working 
inaawirft  S^ie^  J-^  to  3  ins.,  screwed  ot  ikijiged* 

Jetikiris  %rsi!S¥t  savins;  check  valves,  standiir^  j^ftttW?* 
re  made  with  ^lohe  shapeil  biuiiLS,  ndapted  fur  Ptther 
ori/ontal  or  vertical  in^r.:l!L^ti^(I1 ;  have  renewable  disc 
rnnire  same  as  the  hun/untal  paitern  ;  and  are  suitahle 
>r,^aine  workinjr  pressures   Siy.es  i  f4  to  3  ins.,  screwed 


do  #  i  & 


Hk-  117  Fig.  118 

arkonUl  Angle 

Bnmt  fSmk  Talvc*.  Siandiwl 


Fig,  119 
Vertical 


Swing  Check 


Body  Valves, 
Standard  Pattern 


I  stronger  than  fht  arenve  ^ttl 
j  body  valves.    Thcj  tufe  nset-| 

I  stanaam  rattem  ;  ^f'^*'    ^^^^    rings  and  Ja 
t'  .  .,i,iir .  ,4 M..   -T       ^  diSCi* ;  and  arc  suitablf  lar sci 
working  pressures  as  the  sac: J 
ard  pattern  brass  valves*    Globe  and  angle  vaJvfr : 
in  sizes  2  to  24  ins**  inclusive ;  cross  valves  up  m 
Flnn^eK  A.     \L  EL  standard  dimensions. 

Jenkim  iron  body  Jmrisontal,  Miglpf  mual  ixl 
swinji  check  valves  |»aid«  iii  sufcs  ^  ^9  idli&rsos^J 


Jenkins  Bjrm 
Heavy^  Pattern 


Fig,  142 

The  extra  heavj-  pattern  li^s  I 
i  globe,  anglcp  cimi  and  Y  | 
i  arc  suitable  for  woddaf  s 
f  pres&ures  up  to  and  'mdii£^  I 
:  300  lbs.,  or  for  water  ski: 
prea&ures       m  ym  %k  ^  \ 

T  4  to  3  ins. 

Retrolarly  fitted  with  renewable  steam  mctd  &  I 
for  use  in  steam^    When  ardered  for  cold  WIDC 
air  service,  they  anj  %flihi  »ni!ttiUe  JotaBi^ 

of  Hexible  rubber  composition.  For  suticiheitidlks 
they  can  be  supplied  with  monel  metal  ikc%  and  e: 
rin^ 

The  stuffing  boxe§  are  fitted  with  glands  or  foDp- 
ers,  and  are  so  arranged  that  they  can  be  rcpadcdwia 
valves  arc  wide  open  and  under  prcssum  TheJcpj 
spindles  are  made  of  niangane^^bi^S^iiEe  Ifldltvnf*'' 
erful  aatie  standard  threads. 

The  extra  hea\  y  hort^ntaU  ai^Ie  an4  Si3qf  ^  I 
vahcf      eqiiaJlf  heavj*  jn  ibe^n,  and  M  pmam 
hr  yimxTm^pmi^mi.  Swing  chedt  | 

be  installed  in  Itorieiiiitlit  PT  ' 
*  j  to  3  ins. 


Extrii  Hf-avy  Globe  and  AitgW  Vaivr» 
Iron  Body— Extra  heavy  pattern  mm 
nngle,  cross  and  Y  valves  are  suitable  ftw^  25a  ll»«i*l 
ifiKPte^  fJWUiTt  m       ite.  woi^tng  water  piiss=» 

The  fedrtii,  mm  mi  a&c  lioldei^  are  high 
cast  irnnr  the  spindles  are  of  manganese  bronze;  tbeT 
neu  able  seat  rings  and  discs  of  durable  stounjos^l 
ciimpositton. 


JENKINS  BROS. 

Address  Nearest  Office  or  Store.  See  Next  Page. 


Jenkins  Valves 


>  in.  raised  faces  inside  of 
ns  are  in  accordance  with 
andard.  When  drilling 
cordance  with  the  Amer- 
ess  otherwise  ordered. 

Jenkins  gate  valves  are 
solid  wedge,  double  face 
The   bodies  are  globe 
a  design  which  secures 
trength,  good  proportion 
at  appearance.    All  pat- 
ew  stationary  spindle,  or 
spindle.    The  latter  are 
the  higher  pressures,  as 
ubricated,  increasing  its 
)indle  also  serves  as  an 
it  can  be  seen  at  a  glance 
closed.    All  the  valves 
re  when  wide  open,  and 
.  interchangeable.  The 
js  in  the  larger  sizes  are 
». 

led  with  hub  ends  and 
bevel  or  special  styles  of 
indicator  posts,  and  va- 
ms. 

sizes  J4  to  3  ins.  Iron 
'orking  pressures  123  lbs. 
n — sizes  Yi  to  30  ins. 
-Brass,  sizes  J4  to  3  ins. 

Fig.  281      Fig.  282 
ira  Heavy  Pattern 
Valves 


Fig.  204b 
V  0.  S.  and  Y. 

with  By-Pass 
tra  Heavy  Iron 
dy  Gate  Valves 


Iron  body,  sizes  2  to  18  ins.  For  working  pressures 
175  lbs.  steam,  250  lbs.  water. 

Extra  Heavy  Pattern — Brass,  sizes  to  3  ins.  Iron 
body,  sizes  V/i  to  24  ins.  For  working  pressures  250 
lbs.  steam,  4(X)  lbs.  water. 


Jenkins 
Y  Valves 


Besides  their  extensive  use  for 
1  blow-oflE  service,  they  are  par- 
f  ticularly  desirable  for  handling 
j  muddy  or  gritty  water.  Jenkins 

 J  Y  or  blow-oflF  valves  are  made 

in   brass,  standard   and  extra 
heavy;  iron  body,  standard  and  extra  heavy  patterns. 

Fig.  124  Fig.  296  Fig.  337 

Brass  Y  Valve     Iron  Body  Y  Valve  Iron  Body  Y  Valve 
Sundard  Pattern        Extra  Heavy 
Pattern 


Jenkins 
Cast  Steel 
Valves 


I  To  meet  the  requirements  of 
I  high  pressure  superheated  steam 
I  and  hydraulic  service,  Jenkins 
{  Bros,  manufacture  a  line  of  cast 
J  steel  valves,  globe,  angle,  gate 
check  and  automatic  equalizing 
stop  and  check  valves  suitable  for  working  steam  pres- 
sure up  to  350  lbs.,  and  total  temperature  of  800° 
Fahr. 


f  


Mechanical 
Rubber  Goods 


superheated  steam. 


I  Jenarco  is  a  vulcanized  red 
1  sheeting.  It  is  ver>'  tough  and 
I  pliable,  equally  suitable  for 
I  steam,  hot  or  cold  water,  and 
,1  other  joints.  Jenkins  Com- 
pressed Asbestos  Jointing  for 


Jenkins 
Pump  Valves 


Made 
from  va- 
rious com- 
po  u  n  d  s. 
They  arc 
of  hard 

compositions,  particularly  adapt- 
ed for  hot  water,  and  for  oils, 
acids,  and  other  destructive 
fluids;  the  semi-hard  valves  for  high  pressure  cold 
water  service,  medium  soft  for  cold  water,  ver>'  soft 
and  flexible  for  low  pressure  cold  water  and  air. 


Fig.  227 
Pump  Valve 


STORKS  AND  WAREHOUSES 


524  Atlantic  Ave., — Boston  6  Great  Queen  St. 

icago       133  No.  Seventh  St., — Philadelphia      Kingsway,  W.  C.  2. — London 
103  St.  Remi  St., — Montreal 


ADDITIONAL  SALES  OFFICES 


Pittsburgh 


St.  Louis 


San  Francisco 


Havana 


JENKINS  BROS. 

AddreM  Neareat  Office  or  Store. 
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Steam  Fittings 


ckeyc  Brass  Steam  Cocks 
irnishcd  either  two-way  or 
way,  flat  or  square  head, 
or  without  iron  handle, 
or  male  or  female  screwed, 
nged  pipe  connections. 


hrce  Way  Cock 


ckeye  Compression  Gauge 
»  are  made  up  to  ^  inch 
n'th  or  without  stuffing  box 
loderate  pressures,  without 
ig  box  for  heavy  service, 
vith  stuffing  box  for  extra 
3e  compression  gauge  cocks 
ithout  spring. 


rauge  Cock 

Cocks,  Steam  Gauge 
;,  and  Cylinder  Cocks 
urnished  in  all  sizes  and 

for  standard  and  special 
c,  and  with  tee,  lever,  or 
cting  handle,  standard  or 

single  or  double  screwed, 


ck 

m  connections,  and  with 
)urposes. 


' ""I     Buckeye  Water  Columns  arc 
Water         |  arranged  either  plain  or  fluted. 
Columns  and    I  and  can  be  furnished  with  or 
Gauges        f  without    water   gauge,  gauge 

.„„„  „„  „.,  ,  „  „„,„J  cocks,  and  air  cocks  in  three 

types. 

Buckeye  Water  Gauges  are  furnished  with  or  with- 
out valve,  with  2,  3  or  4  guard  rods,  iron  or  rosewood 
wheels,  painted  or  finished  brass  or"  bronze  body  and 
with  glass  up  to  60  inches  in  length. 


Whistle 


Standard  Water  Gauge  . 


Brass  Whistles 


Buckeye  Brass  Whistles  are 
furnished  up  to  3-inch  pipe 
size,  and  12-inch  diameter  bell, 
with  or  without  stationary 
lever  and  valve,  and  suitable 
for  air  or  steam.  These 
whistles  have  single  long  bell  with  or  without  chime, 
and  are  particularly  efficient,  giving  maximum  sound 
or  far-carr>^ing  pitch  with  small  steam  or  air  consump- 
tion. All  brass  and  iron  base  whistle  valves  are  also 
furnished. 

1  The  Buckeye  Iron  and 
I  Brass  Works  also  manufacture 
Other  Products  }  a  large  variety  of  other  iron 
1  and  brass  fittings  including 
 ,  i  brass  ground  joint  unions,  fusi- 
ble plugs,  blow-off  valves, 
quick-opening  throttle  valves,  safety  valves,  butterfly 
valves,  radiator  valves,  lubricators,  oil  cups,  hose 
couplings,  etc. 


:KEYE  ffiON  &  BRASS  WORKS 

DAYTON,  OfflO,  U.  S.  A. 
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Capitol  Marine  Specialties 


The  Capitol  Brass  Works 
)€cializes  in  bronze  marine 
istings  made  to  any  metal 
lalysis  required.  These  arti- 
es  have  been  made  for  use  on 
ke  and  ocean  going  vessels  for 
lave  met  with  universal  favor. 

The  steam  whistles  manu- 
ictured  by  the  Capitol  Brass 
^orks  have  a  hammered  copper 
?11  and  a  steel  stem.  The 
histles  made  for  ocean  going 
;ssels  are  equipped  with  brass 
les  which  are  to  be  used  for 

with  iron  bases. 


Relief  Valve 

[sties  may  be  changed  by  rais- 
1.    Bells  of  any  size  can  be 

ndicates  the  size  valve  which 
:h  will  give  the  best  results  for 
ted. 


Diameter  at 
Flanged  Base 
6" 

7/2" 
7K2" 
8>4" 


Valve 
2" 

3" 


Bronze  3-Way 
Indicator  Cock 


This  Bronze  3-Way  Indica- 
tor Cock  is  made  in  two  sizes — 
1/2"  and  3/4" — and  manufac- 
tured of  special  bronze  composi- 
i  ,  ,  „^  j  tion.  It  is  designed  to  with- 
stand high  pressures  and  is  fitted 
to  the  engine  cylinders  and  connected  to  the  indicator 
gear  when  it  is  necessary  to  ascertain  the  amount  of 
horse  power  developed  by  an  engine. 


Bronze  3-Way  Indicator  Cock 


Bronze  Screwed 
Cylinder 
Relief  Valve 


The  Bronze  Screwed  Cylin- 
der JRelief  Valve,  as  shown  in 
the  opposite  column,  is  of  an 
extra  heavy  pattern.    It  is  cast 
of  superior  bronze  composition 
and  is  recommended  for  use  on 
cylinders  where  prompt  and  efficient  relief  is  required. 
The  spring  is  made  of  the  best  quality  steel.  This 
valve  can  be  set  to  relieve  any  pressure  specified. 
The  following  sizes  are  carried  in  stock : 
3/4",  i",  I  1/2",  2"  and  2  1/2". 

 ' "j      The  Lever  Handle  Oil  Pump 

Lever  Handle    \      ^"  emergency  feed  pump  and 
p  I  is  used  extensively  m  engme 

ump       I  j.QQ^5  35  auxiliary  equipment  to 

     ,t  supplement  the  regular  oiling 

system.    The  oiling  is  positive 
as  all  oil  pumped  is  forced  to  the  most  remote  parts 


Lever  Handle  Oil  Pump 

of  the  engine  which  requires  lubrication, 
is  made  in  the  1/2  gallon  size  only. 


This  pump 


OL  BRASS  WORKS,  DETROIT,  MICH. 
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Davidson  Marine  Pumps 


Steam  Pumps  for 
Marine  Service 


"Dav  idson"  pumps  have 
maintained  the  highest  standard 
in  marine  service  for  forty 
years.  The  improved  valve 
gear  of  the  "Davidson"  pump 
will  operate  positively  under 
anv  steam  pressure  without  internal  lubrication. 

Among  the  various  types  of  '*Davidson"  marine 
pumps  are:— Boiler  Feed  Pumps,  Tank  Pumps,  Bilge 
Pumps,  Fire  Pumps»  Air  Pumps,  Combined  Pumps 
and  Condensers,  EtCp 

The  vertical  sizes  of  the  Vertical  Feed  and  Fire 
Pumps,  and  the  Vertical  Tank,  Bilge  and  Ballast 
Pumps  are  listed  in  the  tables  in  the  opposite  column. 
The  dimensions  A,  B  &  C  in  both  tables  refer  to  the 
outhne  drawing  nbove  the  tables. 


TABLE  OF  DIMENSIONS 


Open  From  Type 


Pol  Valve  Typo 


VERTICAL  FEED  AND  FIRE  FLUMPS 


Water 

stroke 

OyL 

CjrU 

8' 
8' 

5* 

12* 

5' 

IB* 

9* 

6' 
fl* 

la* 

IS' 

Q' 

10' 

7' 

10' 

7' 

is; 

10' 

7* 

24 

12' 

a* 

18'  1 
24- 

18  • 

»: 

K 

34' 

14" 

w 

24  i 

Pipe 


r  I'll  ' 


VERTICAL  TANK.  BILGE  AND  BAU^ 
PUMPS 


Sizes  4^^ 


'^David^oD^'  Twill  Beam  Air  Pump 

M.  T.  DAVIDSO]>rCOMPAOT 

154  NASSAU  STREET,  NEW  YORK 
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Marine  Pipi 


Marine  Piping 


L 


1  The  Whii- 
i  lock  Coil  Pipe 
\  Companj"  fur- 
\  nishcs  high  preii- 
I  sure  flanged  and 
bent  piping  for 
superheated  and  saturated  steam,  bent 
and  flanpd  ballast  and  bilge  piping, 
Van  Stone  and  Whitlock  reinforced 
lap  piping  joints,  welded  pipe  work, 
and  bends  of  isteel  and  copper  pipe  and 
tubing  for  all  purposes. 


I 


Recommenda- 
tions for  Joints 
aui  Bendi 


For  low  pres- 
sure work  nnd 
where  initial 
cost  is  n  decid- 
i  n  g  factor, 
screwed  flange 
joints  are  u<ied.  This  is  the  cheapest 
joint  of  the  rigid  type ;  that  is,  where 
the  flange  is  fixed  to  the  pipe  end  and 
cannot  be  rotated,  the  packing  lying 
bctwern  the  flanges  and  not  between 
the  pipe  fnd.v 


!^°"  «r  standard  mllTlil'^V"'^ 
ri^madcbv£g„;*;fl^"E«-  This, 
•"P  f  d  providing  a  1  1^'       ^"^^  '"to  ; 

--^==.^^!^OXS  FOR  Pii 


an  4 

31 


31 


Pipe. 
»»nt  to  4 


'THE  WHITL 

HAI 


Centrifugal  and  Reciprocating  Pumps 


Cameron  Ccntrifti^  Pumps 
arc  manufactured  tn  mxay  itylo 
and  a  wide  lanse  of  ««s  and 
it  is  pQsubk  to  select  a  pump 
to  suit  nearly  every  require* 
ment  and  for  any  cla^  of  serv- 
ice. Every  operation  In  the  Came rr hi  S>stcm,  from 
the  temperature  test  of  mctais  to  packing  for  ship- 
is  performed,  with  that  degree  of  ttioughful  at- 
to  ikbuii  wd  um^iMm^  predsipii  wki^  bm 
'  ^  r  lii  eniriable  reputatioit, 

King:^bury  Thnist  Bearings 
or  special  hydnuilic  balancing 
devices  are  a  standard  part  of 
the  equipcnefit  of  all  lH#ttstage 

DouUe  suction  ungle  stage  pumps  are  tisB^k^ly  fur- 
uphed  with  self  aligning  beanngs  of  approved  design^ 
and  the  larger  sixes,  working  against  high  pressures, 
can  be  fitted  upon  special  order  with  the  Kingsbury 
Bearing.  Double  wearing  nng<i  around  the  impcUcf 
buhl  a»ufmnce  of  a  tight  joint  at  all  times  and 
r  w  easify  ifid  cheap V  renewable. 


Dfltcr^tiiiii 


CaUtifafal  Vmjh 


Class  DV  Pumps — Horizon- 
taK  single  stage,  double  suction 
volute,  centrifugal  pumps  ar- 
ranged for  electric  motor,  steam 
engine,  steam  turbine  or  other 
form  of  direct  drive  and  with 
dpscities  88  tn  ao6pQ  G*P«M* 


I4pfutlit  fe^         to  ^  230  feet 

Pumps— Horizontal,  single  stage,  double 
auction  volute,  centritugal  pumps  arranjrcd  for  electric 
motor,  steam  engine,  stc-am  turbine  or  other  form  of 
direct  drive  and  with  pulley  for  belt  drive,  Capaatie$ 
from  605  to  ^iFM*  to 

Ota  SV  Pump»— Horizontal,  single  stage,  single 
suction,  open  impeller,  volute  pumps  arranged  for  belt 
drive*  Capacities  from  15  to  6200  G,P.M.  against 
heads  from  ro  to  70  feet. 

Class  MT  Pumps  —  Horizontal,  single  suction, 
multistage,  turbine  pumps,  arranged  for  electric  motoi, 
steam  cngin^  itcam  turbine  or  other  forin  of  direct 
drive  and  witli  :if^^  lojp  belt  drive*  CipilMa  1^ 


125  to  242s  G.PJ1.  tr^ 
feet  per  Bta|^   BuOt  ia  two  to  five 

dasB  ST  FuEiqiS— Hmsoittsl,  wi^ 
stage  turiiine  pumps  amutffeil  iopr  elcctrk 
engine,  steam  turbine  or  oilier  fcmtts  of 
and  with  pulley  fnr  belt  drive-  Capacittei 
to  2425  G.P^L  against  heads  frr#m  45  t& 
per  stage.    Built  in  two  to  fivt-  -t  i^e^  LncliisiTt 

Ckus  BT  Pumps— t^gj^gn^L  siiigle 
aoA feUr  stage  turbine '^SSS^K^ttt!! 
0mm  fUfiiiKi  dbctric  motor  mh^Ae^ 
A^wm  Gipii^tiei  400  to  ssoHtff 
itm  tjo  to  2$o  Iba«  per      in.  ' 


Reciprocating 
Marine  Pump 


These   pump^  arc 
tured  for  cither  light  fciro? 
boiler  feed   servkir  Mnd  \m\ 


witfc 

gear  and  extremelf  levr  pArto  ud 

strength  and  rigidity  tn  scrviG& 
Send  for  the  following  butletim: 
7204^ — Cameron  Reciprocttiiig  Piunps; 
7150 — Cameron  Double  SuetiM  JMglHfe 
715a — Cameron  Single  Siidiatt  Wtato 

jMs^-^Ommo  Mime  Piu — ^ 


A.  S,  CAMERON  STEAM  PUMP  J 

11  BROADWAY,  NEW  YORK  dTY 
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Steam  Turbines 


The  Terry  principle  of  opeff^ 
ation  makes  use  of  but  a  singlt 
solid  wheel  with  internal  pr©* 
tected  integral  buckets.  The 
steam  enters  an  expanding  noz- 
zle, as  shown  in  the  illustration 
I  below,  from  which  it 
/  issues  at  high  velocity, 

striking  the  side  of 
^^Hjj      the  wheel  bucket,  in 
^^^^      which  its  direction  is 
'     reversed    i8o  de- 
^rees.    It    is  then 
^     '        caught  by  the  re- 
versing  chamber  and 
returned    again  and 
again  to  the  wheel  un- 
til all  of  the  available 
energy    is  exhausted- 
As  bucket  erosion  does 
not  alter  the  angle  at 
which  steam  enters  or 
leaves  the  wheel,  this 
type   of   turbine  will 
maintain    its  original 
efficiency  for  a  great 


5rry  Wheel 


many  years. 


In  marine  service  particu- 
I  larly,  dependability,  simplicity 
I  and  light  but  rugged  construc- 
i  tion  are  prime  requisites  for 
J  satisfactory  and  efficient  opera- 
tion. The  many  distinctive 
ges  of  Terry  turbines  assure  their 
ements  to  an  exceptional  degree, 
itained  by  sturdy  design  of  casing 
low  location  of  pipe  connections, 
hanges  as  the  casing  is  subject  to 
i  temperatures  only,  and  operating 
itical  speeds. 

:)tained  by  the  horizontally  split 
ds,  etc.,  permitting  inspection  and 
jrbing  steam  or  exhaust  connec- 
ed  on  the  lower  half.  Economical 
oads  is  obtained  by  individual  noz- 
w  upkeep  cost  of  Terry  Turbines 
;heir  records  both  at  land  and  sea. 
operated  for  years  without  one 
repairs  or  upkeep.    With  reason- 


I 


25  to  75  H.  P.  Turbo  Condenser  Circulating  Pump  Used  on 
Destroyers  of  the  United  States  Navy 

able  attention  to  lubrication  there  is  practically  no 
deteriorating  wear.  The  few  parts  which  are  subject  to 
wear  are  made  interchanegable  and  kept  in  stock  for 
immediate  shipment. 


Because  of  its  intrinsic  values 
the  Terry  Turbine  is  admirably 
adapted  for  a  variety  of  marine 
services. 

For  condensate  pump  drive. 
Built  in  many  sizes  especially 
for  marine  work.    A  simple,  rugged,  two-bearing  unit 


Wide  Applica- 
tions in 
Marine  Service 


1 


Terry  Turbo  Generator 


with  three-point  support,  with  all  parts  readily  accessi- 
ble. 

For  lighting  and  power  on  ships  and  shipyards. 
Terry  Turbo  Generators  are  built  in  sizes  up  to  750 
kw.   Geared  or  direct  connected,  A.  C.  or  D.  C. 

The  special  advantages  are:  It  occupies  small  space, 
is  free  from  vibration  permitting  installation  on  light 
foundations,  requires  very  little  attention,  it  does  not 
require  packing,  and  uses  very  little  oil.  High  super- 
heat is  beneficial  to  its  operation  and  its  exhaust  steam 
is  clean. 

For  condenser  circulation.  Built  in  all  sizes  re- 
quired for  marine  work.    Geared  or  direct  connected. 

Other  Uses:  Terry  turbine  drive  is  also  adaptable 
to  other  marine  services,  such  as  ballast  pumps,  dredg- 
ing pumps,  blowers  for  forced  draft  or  ventilation,  etc. 


THE  TERRY  STEAM  TURBINE  CO. 

HARTFORD,  CONN. 
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Coudeusmg  £quipment 


Eiwiiieeriiig 
Seniee 


Ihiriiii  f  long,  pttcdcal  cx- 
peritoce  in  die  muiufactunng 

of  condensing  cqtiiprnents  for 
marine  service,  the  C.  H. 
Wheeler  Manutacturing  Com- 
>^  pany,  Philadelphia^  Pa,p  have 

imSapcd  a  complete  rang^      condcnjerft  and  pumpf, 
noted  lor  idiibUil^  iit  tezyio^  jud  economy  of  jpiGE 
mi  miebt  dttnufdlif  Ibrlliit  ieM    The  pknt  iif  tht 
C  H.  Wheeler  Manufacntrlrt^r  G>mpany  is  equipped 
with  the  most  up- to-dare  machine  tog  is  and  facilities, 
permitting  the  largest  size  condensers  and  pumps  to  be 
machined,  assembled  and  tested  within  the  \Vorks.  Of- 
fices coimoiaitly' located  in  Fhiladelphiii,  New 
Yoii,  Bottim,  Chicago,  Pittshurgh,  Seattle, 
Cbftdotte^  San  Francisco  and  New  Orleans 
tie  piepared  to  offer  prompt  service  in  solv- 
ing marine  condensing  e^^uipment  problems 
ol  mar  BMXusti 


TJie  Raiojet  Ait 
Pump  represents  the 
highest  development  in 

vacuum  producing  ap- 
paratus.   It  has  no 


Badojet 

Air  Ejector 
Bealgn 


The 

irf  die 

i^am  jets  for  the 
air,  and  its  particuiirl 
the  special  arrangcoirnt  1;] 
cecoad  stage  to  whickij 
scle  dut  nw  b 


jet  k  xmi  whb  a  n 

cumi  s^ctifkoal^^piieii^  11 

increasing  the  penetrntm^r  force  and  entrammegi  fc 
face  of  the  jet,  and  by  maJdiijg  pooiiblc  the 
of  the  evpiinsion  ratio  of  the 
ing  the  steam  consumption. 


moving  jiart^,  its 
weight  mi  mm..  W  farficularljr  smalli  re- 
iiuiring  rio  l^ctiltibil,  and  its  effidenc^  is 
high  and  docs  not  change  after  long  periods 
of  operation.  It  does  not  require  lubrication 
Or  attention  during  operation,  and  its  mechan- 
ic pnipUetty  and  tuggednm  make  it  m 
U^d  tfdjiiiict  to  anr  condenser  itiBtilla^Ql}*  It 
mreover,  quick  in  staftit^  a»i  liotate 
and  iifc  in  operation. 


2^teiin  pipe  to 
afiaiil£u7     ■  t  e  «  m 

Imf  itCiM  Tftlvt.  4 


Qel  ttetftl  •trainer 

»  £  r  ft  e  5— fttutiliirjf 
Eteam    bronie  c^cpan- 


chunhcr  of  Ertt  ilW 
ejector.  T — bronic  ifif- 
fiai*r  from  firit  ttiee 
e j  tctvr.  & — do  u  bit  pM- 
Mmgt  tc  Kecond  suge 
of  ejector.  9— annular 
fliutioa  chamber  of 
Mcond  ptisc  of  cjee* 
lor,  lO^etm  paiugs 
to  MCond  Ptase  of 
vjertor.  Ll--^  a  n  e  1 
wtttl  annular  ate^ni 
netxle  ar  lecond  si.ige 
Rector.  t3-44Juitabk  / 
«cd«l  itecl  «oiale\ 
point.  IJ-^ttitiiit 
screw    to  f||ini||i 

I  i — b  r  o  n  K  e  aimuJif 

dilfcw^r  from  »cco«| 
■fate  of  ejector  15 — 
caiing  of  second  atage 
of  ejector.  D-^dii- 


CroM-eeclion  of  Radojet 


fi 


Typical  Arranioiiettl  of  Radoiet 


E       Complete    Radojef  k-ii^ 
Radojet  tions    may   be   fimiislied  i 

Air  Ejector        eiehcr  centrifuj^  or  iixmi^\ 
ing  duplex  condimi 
and  for  dtjier  titibai 
mcmtmg,    propeUiag  _ 
u   shown   above  with  C 
tBannc  type   surface    condenser,  Rj^I 
Vacuum  Pump,  and  Centrifugal  Condeni^ii-  F 
The  many  special  features  include 
on  the  steam  Itne  to  the  Radojet,  g*" 
jet  discharge  line,  vent  pipe  frotn 
condenser,  and  re-dietiktiijg  pipe  coatnlbi  tyl, 
statie  valve  juevcntirv  the  boOiiig  of  the  itedwm^ 


Other 
Engine  Bcmm 
Eiimimient 


mg  ffiuipmcnt  with 


pumps  for  "wet*'  systems^  jet 


■crihed  aboK  for  w  n"w 
"jJ^^T*'  ■rsirim,  the  C  1 
^^fcw^  fcfeniuacturEfla  Oa^ 
PW>7  ItM^m  complerc  ^ier 
Rotrex    positive  dLsfU^rrr 


use  on  ves^ls  to  be  used  m  watrr.  enrnf^tm* 

iliary  condenser  aets  with  combined  rirc^ilirir^  d\ 
Wuuni  piunp,  ajjaeS^  designed  nubmr.;* 
y^?HP»e  fnven  ^Smmgkp^m^  turbine  ac  mm 
^rtrnirw  duplex  cofUtaBiate  pumps,  automatic 
ipif^j|M  steam  pfcwne  jpegulatcm 


6i  fiL 


scv< 
froi 
the 
con 
is  ] 
acti 
aisei 

cxc 
sur 
pre 
the 
pre 
the 
l>eii 


tc 
fc 

1 
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Automatic  Governors 


The  "Ideal"  Automatic  Gov- 
ernor is  an  oil-controlled,  pis- 
ton-actuated  pressure  control- 
ling valve  for  governing  pumps 
for  salt  or  fresh  water,  oil,  am- 
monia, air,  etc.    It  is  made  in 
use  both  where  the  pressure  desired 
fixed,  and  where  it  is  necessary  that 
/ariable.    The  material  used  in  the 
these  governors  for  high  duty  service 
jsition  Bronze  or  steel.    For  less  ex- 
team  composition  or  cast  iron  may  be 

•  is  extremely  sensitive,  with  a  patented 
e  of  an  oil  body  in  the  hydraulic  pres- 
gainst  the  lower  head  of  the  hydraulic 
id  piston.  This  body  of  oil  prevents 
:  pumped,  from  reaching  the  hydraulic 
:r,  and  thus  prevents  any  sticking  of 
D  corrosion,  or  to  sediment  in  the  liquid 
The  oil  constantly  bathes  the  cylinder 
d  packing  in  lubricant. 


il  Automatic  Pump  Governor  Installed 


and 


The  illustration  shows  the 
correct  method  of  installing  a 
Style  A  (fixed  pressure) 
I  "Ideal"  Automatic  Pump  Gov- 

....M  I  ernor.   The  governor  is  placed 

in  the  steam  line  between  the 
throttle  and  the  pump,  as  close 
:am  chest  as  possible,  with  the  arrow 
rection  of  flow  of  steam  to  the  pump, 
nust  invariably  hang  vertically,  with 


steam  valve  up,  and  pressure  cylinder,  oil  trap,  etc., 
down. 

To  charge  oil  trap  and  cylinder:  shut  cut-off  valve 
A,  open  drain  cock  B,  oil  cup  C,  and  vent  cock  D. 
When  trap  is  drained,  shut  drain  cock  B,  fill  with 
heavy  bodied  mineral  cylinder  oil  through  oil  cup  C 
until  oil  shows  at  vent  cock  D,  close  vent  cock  D,  oil 
cup  C,  open  cut-off  valve  A  and  the  governor  is  in 
working  order. 


Style  **A''  Ideal  Automatic  Governor 


Style  A  **Ideal'' 
Automatic 


J 


1  Style  A  "Ideal"  Automatic 
Governor  is  of  the  constant 
pressure  type,  and  is  suitable  for 
controlling  pumps  for  salt  and 
fresh  water,  oil,  ammonia,  air 
and  other  liquids  and  gases.  It 
has  been  approved  and  adopted  by  the  National  Board 
of  Supervising  Inspectors  of  Steam  Vessels,  and  by  the 
United  States  Navy.  On  board  ship  it  may  be  used 
on  salt  water  fire  pumps,  salt  water  sanitary  pumps, 
boiler  feed  water  pumps,  clutch  pumps,  bulkhead  col- 
lision door  pumps,  fresh  water  pumps,  hydraulic  pumps, 
ash  pumps,  forced  feed  lubricating  pumps,  ammonia 
compressors,  air  compressors,  etc.,  etc.  For  ship- 
yard use,  it  is  adapted  to  the  control  of  automatic  fire 
sprinkling  system  pumps,  turbine  step-bearing  pumps, 
hydraulic  pumps,  fire  engines,  ammonia,  gas,  and  air 
compressors,  hydraulic  rams,  or  in  fact  any  apparatus 
requiring  sensitive,  reliable  automatic  pressure  control 
of  water,  steam  or  pneumatic  power. 


lL  AUTOMATIC  GOVERNOR  COMPANY,  INC. 

164  EMMET  STREET,  NEWARK,  N.  J. 
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Rotating  Plunger  Pumps 


I  Advantages 
I       of  Special 
I  Construction 

f'imm  I  •  '  


f"" ' ' ' One  of  the  most  important 

A  J  *   ;  features  of  the  Kinney  Pump 

is  its  supreme  simplicity  of  con- 
struction and  directness  of  op- 
eration.   The  pump  consists  of 
a  cylinder  and  four  working 
parts;  it  has  no  valves,  lobes,  gears,  internal  springs, 
overhanging  valves,  intermeshing  cogs,  or  other  com- 
plicated parts.    The  Kinney  Pump  is 
distinctly  different  from  any  other  type 
of  pump  in  its  principle  of  construc- 
tion. 

Its  action  is  positive  and  direct,  both 
as  to  suction  and  discharge.  The  action 
being  positive,  the  pump  does  not  depend 
on  high  speed  for  its  successful  results. 

The  standard  of  efficiena-  of  the  Kin- 
ney pump  is  very  high,  both  volumetric 
and  mechanical.  Its  efficiency  is  fur- 
ther demonstrated  by  its  high  vacuum 
capacit\'  and  by  its  capability  of  dis- 
charging against  high  pressures  and  high 
temperatures.  Its  action  is  free  from 
pulsation,  unevenness  or  reversal  of  flow 
and  consequent  impulse  losses.  It  is  pro- 
vided with  liberal  size  port  openings, 
making  it  particularly  desirable  for 
pumping  viscous  materials. 


riven  Pump — Direct  Connected 


Products 


The  products  of  the  Kinney 
Manufacturing  Company  are 
Rotating  Plunger  Type  Steam 
Jacketed  Pumps,  Turbine  Driv- 
en Pumps,  Gasoline  Engine 
Electrically 


'  ^' Fot/ndctisr,  Soifs 

n  of  Bedplate 


3LE. 

)irect  Connected. 

 411 

.40(X)  G.P.M. 
. . . 275  Pounds 

 I  Inch 

 I  Inch 

 -54  Inch 

 2  inches 

.  .26 J/2  Inches 
.  .  303^^  Inches 


Driven  Pumps, 
Driven  Pumps,  Belt  Driven  Pumps  and  Strainers. 

Branch  offices  of  The  Kinney 
Manufacturing  Company  are  loeateiU 
in  the  follo^vinjr  cities:  New  York; 
N.  Y..  PhiLidelphia,  Pa.,  -ChicAgo, 
111,,  Kansas  Chj",  Mb,,  -and  Sin 
Francisco,  Calt 


Kinney  Turbine  Drive  Pump — Gear  Connected 


aE  KINNEY  MANUFACTURING  CO. 

SHINGTON  ST.,  JAMAICA  PLAIN  STATION,  BOSTON,  MASS. 
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Hand  and  Power  Pumps 


 I  f      The    Deming  Triplex 

Triplex  ^  Plunger  Pump,  Fig.  50,  is  an 
Pump,  .  exceptionally  good  pump  for 
50  medium  service  and  for  gen- 

 „J  eral  water  supply.    This  pump 

may  be  operated  by  electric  mo- 
;  or  steam  engine,  either  belt  driven  or 
?cted  to  driver.     It  frequently  affects  a 


High  Presiire 
Triplex  Pump, 
Fig.  84 


High  Pressure  Triplex 
Pump,  Fig.  84,  is  built  espe- 
cially for  high  speed  service. 
The  various    pressure  ratings 

i  «  «  ;  are  given  in  the  table  below. 

The  frame  consists  of  two 
standards  and  includes  crosshead  guides  and  main 
crank  shaft  bearings.  The  bearings  are  lined  with 
the  best  anti-friction  metal.  The  Crank  Shaft  is  made 
of  the  best  open  hearth  steel  casting  in  one  piece.  Gear- 


50,  Size  5%x8  with  Type 


Drive 


ivo-thirds  the  cost  of  operating  direct  act- 
pumps. 

"  drive  consists  of  intermediate  pump  gear, 
fibre,  motor  pinion,  and  bedplate  under 
and  motor,  except  in  the  larger  sizes  which 
irate  motor  bedplate  bolted  to  the  pump 
5  type  is  recommended  where  the  space 
•r  installation  is  limited,  and  where  some 
o  high  speed  gearing  is  not  objectionable, 
ne  of  the  large  sizes  is  made  in  one  casting 
and  crankshaft  bearings  lined  with  anti- 
al.  In  sizes  4x4  and  smaller,  the  frame 
r  iare  cast  in  one  piece.  Gearing  is  ma- 
ouble  in  sizes  9  x  10  and  larger.  The  Pin- 
made  of  steel  running  in  anti-friction  metal 
le  main  housing. 

SIZES,  CAPACITIES.  ETC. 


Capacity 

MttTimum 
working 
pressure, 
Ihm 

DIam.  of  Pipes 

♦Tijiht 
and 
loose 
pulleys 

l.'sual 
revs. 

inin. 

Gain, 
per 
min. 

Suction 
incliee 

DIfirh. 

70 

5.67 

150 

I'i 

1 

8z  2 

70 

8  .  HS} 

150 

1 

lOz  2 

60 

llH 

150 

2 

Hi 

12  z3 

60 

16."^ 

150 

2 

14Z  3 

60 

22. 

150 

2 

16z  3 

60 

30. 

150 

2yi 

V' 

16z  4 

60 

30. 

150 

2K 

2 

18z  4 

60 

59. 

160 

2 

20z  5 

60 

74. 

150 

20z  6 

60 

91. 

150 

3 

24z  6 

60 

147. 

150 

4 

3 

28z  6 

56 

161. 

140 

4 

a 

30z  6 

55 

220. 

150 

5 

4 

30z  8 

55 

287. 

150 

5 

4 

36z  8 

55 

324. 

140 

6 

5 

362  8 

50 

413. 

160 

8 

6 

42zl0 

45 

459. 

150 

8 

43x12 

42 

622. 

160 

10 

9 

48zl4 

42 

740. 

150 

10 

48x16 

40 

820. 

150 

12 

1  n 

48zl8 

40 

964. 

140 

12 

48x20 

»  9  by  10  sod  Isrfer  refylsrijr  fnrnlalMd  with  tight  polkjr  onlf. 


Fig.  84,  Sises  H/4x6  to  2V^x6 

ing  is  machine  cut,  and  is  double  in  lO-inch  stroke  and 
larger  sizes.  Pinion  Shaft  is  of  polished  steel,  run- 
ning in  bearings  lined  with  best  anti-friction  metal 
and  bolted  to  the  main  frame.  Connecting  Rods  have 
marine  type  boxes  at  the  crank  end,  and  bronze  boxes 
with  wedge  and  screw  adjustment  at  the  crosshead 
end. 

Type  "B'*  drive  is  described  under  Deming  Triplex 
Plunger  Pump,  Fig.  50,  in  the  opposite  column. 

FIG.  84.  SIZES,  CAPACITIES,  ETC. 


Plungers 

Capacity 

MaiiniurT] 
worklriK 

DIam.  or  P!ip» 

♦Tight 
and 
loose 
pulleys 

Diam. 
inches 

Stroke 
inches 

Usual 
revs. 

min. 

Oals. 

per 
min. 

SuetloD 
tncAnes 

Inches 

6 

50 

2.35 

'a 

24z  5 

6 

50 

4.80 

is 

i 

24z  5 

6 

60 

6.90 

1500 

i 

24z  5 

6 

50 

12.25 

900 

24Z  5 

V' 

6 

60 

19.15 

600 

X  ' 

IH 

24z  5 

8 

45 

3.70 

50D0 

\H 

I 

28z  6 

2 

8 

45 

14.67 

1200 

3 

28z  6 

2 

8 

45 

14.67 

2500 

V' 

36z  8 

2M 

8 

45 

22.95 

800 

28z  6 

8 

45 

22.95 

1  MlO 

an 

2 

36z  8 

8 

45 

33.03 

3H 

3 

28z  6 

3 

8 

45 

33.03 

1 WH) 

2 

36z  8 

4 

8 

46 

58.77 

«WJ 

3 

36z  8 

5 

8 

45 

91.80 

40U 

4 

3 

36z  8 

10 

42 

9.70 

1  y-^ 

42zl0 

10 

42 

17.13 

37&0 

42zl0 

10 

42 

26.83 

2400 

2H 

3 

42zl0 

10 

42 

88.55 

l£00 

i« 

2 

42zl0 

4 

10 

42 

68.54 

900 

42zl0 

5 

10 

42 

107.10 

600 

4 

3 

42zl0 

2 

12 

40 

19.60 

5500 

3^ 

3 

48zl4 

8 

12 

40 

44.08 

2500 

48zl4 

4 

12 

40 

78.32 

1400 

4 

3 

48zl4 

5 

12 

40 

122.40 

(KM] 

5 

4 

48zl4 

6 

12 

40 

176.00 

6flO 

5 

4 

48zl4 

2 

14 

88 

21.66 

2K 

3 

48zl0 

8 

14 

88 

48.79 

250CI 

4 

S 

48zl6 

4 

14 

88 

86.86 

1400 

4 

S 

48x16 

5 

14 

88 

135.66 

1     ^  1 

^ 

48x16 

6 

14 

88 

195.89 

A' 

4 

48x16 

•NOTS— All  lO-lodi  itroke  and  larger 
tliht  xmnei  onlf. 


are  regularly  rumisbed  wit* 
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Ships  Ventilators 


I  The  usual  types  of  ship  venti- 
I  lators  are  the  "spoon"  and 
j  "mushroom".  In  the  "spoon" 
i  type,  the  air  is  caught  and  forced 

  by  the  movement  of  the  vessel 

or  the  velocity  of  the  wind,  into 
spaces  which  are  to  be  ventilated.    In  the 


lators 


operated  from  within  the  vessel.  It  forms  no  effective 
obstruction  to  air  currents,  as  it  stands  in  a  vertical 
plane  when  open.  Whenever  open  it  is  perfectly 
dry,  shedding  w^ater  into  drain  above  the  deck  line. 
It  provides  an  effective  catch  for  air  with  ventilator 
stack  removed,  and  a  watertight  cover  tor  the  open- 
ing in  case  the  stack  is  carried  away. 


Folly  Opened 


Closed  Against  Weather 
Improved  Draft  Controlling  Ventilator 


Partly  Opened 


"  type,  the  air  is  sucked  in. 

J  of  ventilators  in  common  use  are  ineffec- 
the  admission  of  spray,  rain  or  seas  under 

iditions.    Accordingly  various  means  are 

•  closing  off  the  air  duct.  These  comprise 
the  ventilator  stack,  covering  the  opening 

,  etc. 

hese  circumstances,  spaces  designed  to  be 
th  fresh  air  are  often  practically  sealed  for 
od  of  time,  and  the  conditions  below  decks 
olerable.  In  order  to  shorten  the  period 
:h  the  ventilated  spaces  must  be  sealed,  there 
y  to  defer  closing  off  ventilators  until  such 
nake  the  storm-swept  weather  deck  a  most 
place  to  send  seamen  to  unship  stacks  and 
r  hatches. 

perations  have  often  been  attended  with 
nd  the  loss  of  fittings,  which  leave  open- 
gering  the  safety  of  the  vessel.  In  order 
a  remedy,  covers  are  sometimes  fitted  to 
side  the  vessel.  Such  covers  are  wet  and 
dripping  water  while  in  place  and  delug- 
n  when  opened.  They  also  tend  to  change 
n  and  otherwise  reduce  the  air  efficiency. 


I  Draft 

filing 

later 


The  Improved  Draft  Con- 
trolling Ventilator  catches  the 
air  and  forces  it  into  the  venti- 
lated space.    It  is  a  Self-Drain- 
ing form  of  ventilator  duct 
cover  which  is  always  ready  for 
It  can  remain  open  until  conditions  be- 
that  it  must  be  closed.    It  can  be  opened 
weather  stress  abates.    It  can  be  instantly 


Merchant  Type 
Controlling 
Ventilator 


The  Merchant  Type  Im- 
proved Draft  Controlling  Ven- 
tilator, as  shown  in  the  cross 
section  and  plan  view,  is  prac- 

■,  „  „,  'f  tically  the  same  in  construction 

and  operation  as  the  other  types, 
but  it  is  designed  for  use  without  a  cowl.  The  cover 
can  be  turned  in  any  direction  and  at  any  angle  to 
catch  the  wind. 


Cross  Section  and  Plan  View  of  the  Merchant  Type 
Improved  Draft  Controlling  Ventilator 


j  The  Improved  Draft  Con- 
I  trolling  Ventilator  is  made  in 
f  all  the  standard  sizes  of  venti- 
i  lator  openings.     Special  sizes 

 ,  can  be  made  to  order.  This 

ventilator  can  be  made  in  com- 
position and  other  metals,  and  fitted  to  old  work  as 
well  as  new. 


Standard  and 
Special  Sizes 


AUXILIARY  EQUIPMENT  COMPANY,  INC. 

164  EMMET  ST.,  NEWARK,  N.  J. 
lOSl 


Swartwout  Standard  Cowls 


Swarlwout 
SlanflniMl  Cowl 


Cojiiinon  practice  is  to  turn 
1  the  niftal  tner  wire  at  the 
\  nunitlu  In  thv  Swartwout" 
I  lieaiy  ptIS*!,  ifctted  and  welded 

curcly  welded.    Arclu-t^  nmstniction  and  fewer 
ments  make  a  nvjre  ri^id  :inil  }Ki[id>onit  cavvL 

"llic  shnpr  oj  the  openinj^  varies  little  in  ;iny  sec- 
tion frum  inlet  to  neck.  Due  tn  care  in  fdruiini;  tiit' 
curveSt  skin  friction  is  smalK  Delivery  of  air  is  very 
close  to  int^et  rc^alting  in  high  efficiency.  The  eliipti^ 

All  lap  seafn5  arc  painted  before  assembling,  and 
the  cowl  receives  one  coat  of  paint  before  shipjiint:. 

Tbere  'i>  a  fircat  variatiou  in  tht*  idfas  u\  i]v>i\iuvT^ 
as  to  connections  of  the  cuwls  and  tlie  coaminp;s,  W'c 
hsivc  standardized  the  Cowl  Tube  which  is  riveieil  tf^ 
tile  neck  of  th?  cpwl  m  as  ta  take  a  ien^^th  of  coam- 


If 


ing  tube  equal  to  1-1/2   times  its  diamcier, 
limtts  the  Cowl  Tube  to  a  short  length,  snlEifli 
operation  easy,  as  wind  resistance  is  pt^ctkallji 
nated.  Handles  and  locking  screw  are  attached  I 
%  bmi  mmi  mi  w«Mi:d  to  lHW^r  mi  of  iIk( 

1^1^  ^^ISllded  on  the  coaining. 

AVHere  tlie  Cowl  is  necessianly  high  above  tlie  is 
the  handles  ;ire  reached  from  the  top  of  d«fc  l 
side  or  a  ladder  is  riveted  on  the  coaming. 

Tobes  are  riveted  or  spot-welded  to  the  omit 
band,  are  madc^  wUl|  lap  joiitt»^  and  p^inui  toi 
the  anvh 

When  turninpf  e:cars  are   used  the  Cawi-fwi( 
riveted  to  upper  or  gear  rinn  of  the  gear,  and  ^ 
js  riveted  to  lower  rinf^,  all  parts  being  machioe^J 

Our  enjrineers  studied  all  the  approved  dcsipbJ 
we  believe,  succeeded  in  combining  all  de?iirable| 
Our  gears  have  been  approved  by  the  U.  ' 
Board,  ^ 

Qcilirs  arc  shipped  with  pinioft  shaft,  bradflv 
ttihdlt  rtnly\  leaving  pipe  shaft  (a  plain  pipe)  t^i 
supphed  at  the  place  of  Launching^  AlhlKlsbr^ 
equipment  turni.shcd  if  desired. 

r    -  "  ^ 


Mark     Xaruo  f»f  I'firtit 


A 
B 
C 
D 
% 
F 

c; 

H 
1 

,1 


Inner  Hing 
Fi  mull 
Outer  Rme 

^PPcr  Bhi3t  End,  Nut.  Key  and  Wuter 

Deck  Flange  and  CoamiDg  Tube 

Pipe  Bmekets 

Ix>wer  Pipe  Shaft  BStiid' 

Hftndle  with  Bolt  and  Nut 

Hronxc  Bparinjs  Washer 

Finii^hpd  Bolt  vt-ith  Nut  and  Pf b 


n|MKXSIf>XSJM   SVV  ARTU  OI  T  STANDARD  COWLS 


\ 

u 

n 

U 

11 

s 

la 

1 

H 

til 

lU 

15!^ 

VI 

2\ 

IS 

2 

1.7 

mi 

i;> 

lt\ 

:i2 

21 

:i2 

I'. 

14) 

IS 

lit; 

30 

I. 

IM 

ai 

211 

10 

40 

i!U 

a4^ 

1:1 

42 

21 

a5s 

•li 

IN 

AS 

4 

■t 

24 

42  ^ 

00 

72 

hi 

7S 

i 

H4 

7 

nil 

m 

K 

4tl 

IK 


t 


!PKfir('5Rtray  of  parts  to  size  qfI 
11  '  c 


K 

L 

M 

39 

19 

I* 

AO  1 

lU 

48  ' 

18 

»M 

si 

QO 

i»H  1 

64 

34 

I*  1 

72 

27 

1 

!m 

30 

i 

84 

9S 

17 

130 

45 

0^ 

! 

144 

M 

40H 

63 

47  If 

i«a 

73 

II 


1»» 


—     i  4 


THE  OHIO  BODY  &  1^.0 WER  CO.,  CLEVELAJVD,  0. 


1052 


Wing  Scruplex  Electric  Ventilators 


i      The  amount  of  fresh  air  pro- 
cruplex   -  vided    by    Cowl  Ventilators, 
ators  V8.      commonly  used  for  ship  ventila- 
'^entilators    tlon,  is  dependent  entirely  upon, 

,  ,  ,  ,.  ,.,.„  J  the  velocity  and  direction  of  the 

wind»  and  the  speed  and  direc- 
le  vessel.  Therefore,  it  is  quite  obvious  that 
ollowing  wind"  or  when  "hove  to*'  or  in  port, 
Liently  fail  to  function,  causing  conditions  be- 
ecome  unbearable,  and  perishable  cargoes  to 
:  holds. 

Wing  Scruplex  Electric 
Ventilators   provide  these 
"~  same   Cowls  with  means 

for  sa|ii|il]Li(^,  #p  ^buiiiiant 
^'"'^h^       ^sd  constfliit  iif¥iotint  of 

f  ^        fre:^h  arr  under  all  condi- 

tions. TIr'v  art^  tutt-d  to 
rile  base  of  tlu-  vt-ntihitor 
trunk:,  or  entirelv  uiihin 
it — thus  occupying:  no  space 
wbkb  migljl  be  used  for 
tiifirpbses:  fSfee  ac- 
companying drawing). 


;al  Installation  of  Wing  Scruplex  Ventilator 

750  vessels  of  various  types.  Pleasure  Craft, 
ps.  Cargo  and  Passenger  Ships,  are  equipped 
ng  Scruplex  Electric  Ventilators. 


I  ■ I  Wing  Scruplex  Electric  Ven- 

Features  !  tilators  are  especially  designed 

-  p.    .  f  for  ship  ventilation,  therefore, 

ot  Uesign  j  jigj^^         rugged  construction, 

i  „.„„..,  ,  ..,J_  and  proper  protection  from  the 

injurious  action  of  the  ele- 
ments, has  been  one  of  the  prime  considerations. 

The  propeller  (screw  design)  delivers  a  solid  column 
of  air  at  high  velocity. 

The  Motor  is  splashproof  and  liberally  designed  for 
constant  operation  with  a  minimum  of  attention. 


Wing  Scruplex  Electric  Ventilator 


Engineering 
Data 


The  drawing  and  table  be- 
low give  general  dimensions, 
capacities  and  speeds  of  the  va- 
rious standard  sizes  which  will 
enable  the  engineer  to  select  the 
unit  best  suited  to  each  location. 


*Api>ruxliuate. 

Xotp. — HlfrheHt  and  IjnweRt  Standard  Spefdn  and  capacities  are 
given  above — intermediate  Rpeeds  and  rennltant  capacities  varying 
directly  with  the  speeds  may  be  furnished  if  occasion  demands. 

Among  other  products  of  the  L.  J.  Wing  Mfg.  Co. 
are  Wing  Turbine  Blowers  for  Forced  Draft,  used  ex- 
tensively on  oil  burning  ships. 


L.  J.  WING  MFG.  CO. 

352-362  WEST  13TH  ST.,  NEW  YORK,  N.  Y. 
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Generating  Sets 


I  Co 


to  n 
on  1 
I 

whi 
bus 
bro 
star 
gin- 
thtr 
the 
bus 

and 


inp 
tior 


•  ^  atmi:     Sfts     arc  prc-rminent* 

^  IMitteHbn  ^  -p^^^.  po^.^nvely  a  model  of 
I  ptfie^m^nn  ideal  formulntrd 

nffrr  t\vcMUy  yt'ars  experience  in 
designmg.  buiLdiog  and  testini; 

Wc  hn\T  produced  the  ^ery  bei^i:  and  tht-  record  t^f 
our  machines  and  the  growth  pi  our  hu*ine^is  veriHes 
m^imm.   It  pr©^  w#  1ta<*^e  fcf^i*  mi^ist  *tfi£^«^ 
ful  in  the  Hiidcrtukinp:,    It  sh«>\\^  the  desitrn  h:is  Sren 
very  care^lljr  ^'orked  out  m  scientific  tmd  modern  en- 

nvin>hip  and  materials  cnnnot  hv  excelled.  We  in\  itc 
careful  in^spectiun  and  investij^atitin,  bccaus^e  the  gen- 

W^tT  failed  to  attract  the  attentinn  of  the  ^lo^t  critt- 
cat  buyer.  For  Economv^  Durability  and  successful 
o|>eration  they  are  mcist  iiCSf|3t«Wri 


Simplicity 


•  1 1  Fi  ll  IfI  i3f;»l*l H  I 


I     Alt  lftipi$(^lte  ot  Ik  i 

^  tions   ^hows  a  most 
^  pleasing  and  caicfullT| 
;  design.    It  hat  1 
eliminate  complication  aJ< 
not  sacrifice  a  sioglti 
f^d&^  fa  Jl«peild^iti&  md  successful 
cessibility  and  iMt »<if  adjustment  o(  ill  ^ 
give  distinctiem  lo  Engbcrg  Engini 

Remow-iblr  side  doons  are  pnmiied  Hi  iidi 
the  engine  frame,  allowing  access  to  the 
wrist  pin.  and  all  adjacent  PAitSj  m-bilc  tbel 

acresi^  to  the  lower  end  of  the  connecting  wi 
adjustments  have  been  simplifietl  to  the  hdkfti 
#tlK  htafnfdfiaig  tb«  ntest  paai^^  Mi  mnAnii 

With  every  Engherg  Engine  arc  supfiliti  i  > 
feed  lubricator,  cylinder  rellrf  v^lveSp  cylinJ^' 
cack<(  and  full  ^t  oi  wrencliii^. 


hv 
cr 


1056 


Generating  Sets 


 ]      The  connecting  rod,  as  shown 

i  b  e  1  o  w,    is   undoubtedly  the 
aecting  Rod  j  heaviest  and  most  substantial 
I  rod  used  on  this  type  of  engine. 

.^,„^.„„.,  „  f  It  is  made  of  special  connecting 

rod  steel  and  on  all  engines  up 
ncluding  frame  D,  the  rod  is  drop  forged,  while 
larger  sizes  the  rod  is  of  cast  steel, 
as  an  extremely  wide  bearing  at  the  lower  end, 
is  fitted  with  a  removable  babbitt 
g.   The  upper  end  is  fitted  with  a 
box  and  provided  with  the  latest 
rd  wedge  adjustment  on  all  en- 
:xcept  frames  A  and  B,  while  on 
and  B  frames  the  upper  end  of 
meeting  rod  is  fitted  with  a  bronze 
gy  which  has  a  taper  fit  on  the 
ead  pin. 

will  notice  the  connecting  rod  is  very  simple 
ade  up  of  as  few  parts  as  possible  still  maintain- 


Connecting  Rod 

sitive  adjustment,  strength  and  proper  propor- 
It  is  one  of  the  Engbcrg  ideals — flawless  in  de- 
lawless  in  materials — flawless  in  workmanship. 

 The  crank  shaft,  illustrated 

i  below,  is  made  of  the  ver>'  best 
ank  Shaft      \  forged   steel   and   fitted  with 
I  counter-balances  on  all  sizes  ex- 

 ,  f  cept  engines  built  on  frames  A 

and  B. 

£  main  bearings  are  provided  with  babbitted 
.ngs,  which  can  be  renewed  without  removing  the 
c  shaft,  consequently  eliminating  the  annoyance 
lly  experienced  when  re-babbitting. 


Crank  Shaft 

iliiiiiiiiiiiiiiiiii>iiti  i,iiii„iiM  Miiiiitiiiin:  T*!  1  I  •  ^1 

1  he  valve,  as  shown  m  the 
;  accompanying  cut,  is  of  the  bal- 
Valve  I  anced  piston  type,  is  of  close 

I  grained  iron  and  is  ground  to  a 

 j  perfect  fit  in  the  valve  chamber. 

It  is  accurately  fitted  to  the 
:  rod  and  secured  by  a  nut  and  lock  nut.  The 
r  end  of  the  valve  rod  is  threaded  and  screws  into 
'alve  slide  and  is  secured  by  a  lock  nut  by  means 
fiich  the  valve  can  be  adjusted. 
1  all  sizes  larger  than  frame  B,  the  valves  are  pro- 
l  with  rings. 


Valve  Chamber  Bushing 


Valve  with  Rings  and  Stem 

On  all  sizes  larger  than  frame  A,  the  valve  chamber 
is  fitted  with  a  removable  bushing,  illustrated  in  the 
following  column,  which  makes  it  unnecessary  to  ever 
rebore  the  valve  chamber,  as  these  bushings  can  be  re- 
moved and  properly  fitted  to  the  valve  at  a  very  minor 
expense. 

This  is  a  feature  that  is  strongly  endorsed  and  in- 
sisted upon  by  the  leading  engineers. 

 " " "*"' """"""l      An  inspection  of  the  cross- 

j  head,  shown  below,  shows  con- 
Cross-Head      i  clusively  that  every  precaution 
j  (I  j  has  been  exercised  to  make  this, 

I  J  the  most  vital  part  of  the  en- 
gine, exceptionally  strong,  and 
most  suitable  for  dependable  and  continuous  per- 
formance. 


Crosshead  and  Pin 

The  working  surfaces  are  fitted  with  phosphorous- 
bronze  shoes,  with  wedge  adjustment  by  use  of  a  bolt 
and  lock  nut. 

The  cross-head  pin  is  steel,  hardened  and  ground, 
has  taper  fit  in  cross-head  and  is  keyed  in,  although 
easily  removable  for  inspection. 

.■Illlllll  )IM  IIIIIMillillll  llll-KllilllI'lUIMM  fY^i  •      ^  *  It 

1  I      The  piston  is  made  of  se- 

i  lected  metal,  and  so  designed  to 
I  give  lightness,  still  maintaining 
1  maximum  strength.  It  has  taper 
J  fit  on  the  piston  rod,  with  nut 
on  top  and  riveted  on.  Both 
piston  and  rod  are  ground  true  on  centers,  and  to  the 
proper  diameter.    The  rings  are  accurately  fitt^'d,  as- 
suring a  steam  tight  piston. 

The  piston  rod  is  made  of  carefully  selected  crucible 
machinery  steel. 


Piston 
and  Rod 


Illlllll  niiiiiiiMinniiiiiiiin 
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The  lubricating  system  has 
been    perfected    after  twenty 
Lubrication      l  years  of  careful  study  and  ex- 
3  perience  in  the  designing,  build- 

i  ,     :   ?  ing  «'!nd  marketing  of  this  type 

of  engine.  Only  after  most  ex- 
acting tests  and  experience  have  we  been  able  to  offer 
such  a  perfect,  reliable  and  economical  system. 

On  all  engines  larger  than  frame  A,  the  lubricating 
system  is  made  up  with  an  oil  pump,  as  shown  in  the 
cross-section  below,  situated  in  the  base  of  the  engine, 
pumping  the  oil  from  the  oil  reservoir,  which  is  located 
in  the  base  of  the  engine,  up  into  a  distributing  oil 
trough  situated  on  the  side  of  the  engine  frame.  This 
distributing  trough  is  provided  with  adjustable  siglit 
feeds  to  each  individual  bearing.  From  here  oil  pipes 
lead  to  all  bearings,  which  are  properly  grooved  to 
insure  proper  distribution  of  oil.  Then  the  oil  is  re- 
drained  back  into  the  base,  refiltered  and  repumped. 

In  addition  to  the  direct  feed  leading  to  each  in- 
dividual bearing,  the  supply  pipe  leading  to  the  cros>- 
head  slides,  etc.,  is  so  liberal  a.;  to  cause  a  constant 


dripping  on  to  the  cfiiinter  balances,  which 
the  oil,  causing  all  reciprocating  parts  to  operatti 
constant  spray,  in  addition  to  the  direct  feed. 

To  fully  appreciate  the  man>-  advantages  of  ^ 
lubricating  system,  it  is  necessiary  to  sec  the  cx*.t: 
ditions  under  which  each  bearing  is  operating.  2$ : 
vision  has  been  made  so  that  the  continuou>  -ifn 
distributed  to  each  bearing,  in  addition  to  the  ix 
feed  from  the  distributing  trough. 

On  all  engines  larger  than  Frame  A,  thtrf 
been  provided  a  water  shed  partition  prcventin? 
oil  from  coming  in  contact  with  the  hot  alindr: 
carbonizing,  thereby  leaving  good  clean  lubric' 
oil  in  the  oil  reservoir  at  all  times.  This  partitioEi 
prevents  the  lubricating  oil  from  following  the  ?L« 
rod  into  the  cylinder,  consequently  reducing  the 
of  oil.  It  also  makes  it  possible  to  keep  the  qlina:. 
free  from  oil  should  it  he  desired  to  operate  the^J! 
der  without  lubrication. 


Anantieinriit  of  \  alve  and  Valve 
Olianibcr  for  rraim*^  B  lo  J  iiicUisive. 
A  flight  };Iaiire  will  show  iniinrdiately 
how  quickly  and  conveniently  tlic 
valve  can  he  a(ljii>te(l.  This  aUo  il- 
lustrates the  valve  <'haniher  hu>hin{! 
un<l  >how's  the  carefully  prepared  de- 
sign, exercised  on  all  reciprocating 
])art8 


Arrangement  of  oil  pump,  which 
pumps  the  oil  from  the  base  of  the 
engine  up  into  the  distributing  oil 
trough.  Notice  how  simple  and  what 
few  parts — still  the  positive  action 
of  this  pump. 


Arrangement  of  cros84icad 
necting  rod  on  engine,  Frv 
B  and  oil  pump  plunger  o 
together  with  method  of 
Notice  how  snbatantial  n 
portioned  all  paru  are. 
dual  part  is  diatinctive  i 
in  design 
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Engines  on  frame  A  receive  perfect  lubrication  from 
ronveniently  located  sight  feed  multiple  oiler.  The 
is  drained  from  the  bearings  into  the  engine  base 
lere  it  can  be  redrained,  refiltered  and  re-used. 
A  study  of  the  sectional  drawing,  shown  on  the 
:ceding  page,  will  immediately  make  clear  the 
thod  of  distributing  the  oil,  and  furthermore,  will 
)stantiate  anything  we  have  said  or  might  say  re- 
rding  the  dependability  and  efficiency  of  the  Eng- 
•g  Lubricating  System. 

We  especially  call  attention  to  the  perfectly  fitting 
e  doors,  water  shed  partition  and  the  oil  shields 
mnd  the  main  bearings,  which  reduce  the  loss  of  oil 
a  minimum. 

' '  The  fly  wheel  is  designed  to 
retain  the  greater  part  of  the 
weight  up  close  to  the  main 
hearing  of  the  engine  frame,  re- 
 ,  , ,  ,.,            lieving  to  some  extent  the  break- 
ing strain  on  the  shaft.    It  is 
large  diameter,  properly  balanced,  and  of  proper 
ight  to  insure  a  smooth  running  engine. 


WEIGHTS  AND  DIMENSIONS 


Fly  Wheel 
and  Covemor 


Size 

8  team 

I>iuuiet(T  of 

Wi'ijrht  ill 

En- 

No. 

of 

Press- 

Rev. 

Plot's  In  Ins. 

Pound.*? 

Kine 

K. 

of 

Engine 

ur« 

nor 

Frame 

W. 

Poles 

Mln. 

Kr- 

Feet 

Lbs. 

Steam 

huii.st 

Ni'l 

('rat. 

A 

4 

00 

750 

I 

1'4 

.").",(» 

r>(>o 

A 

I'i 

4 

90 

750 

1 

1  '4 

025 

A 

2», 

4 

90 

750 

1 

1  '4 

»i25 

r.«K) 

B 

:j  's 

4Hx4 

90 

500 

1'. 

t>U5 

l()rt5 

B 

5 

4 

4>^x4 

90 

700 

1>4 

1  1... 

985 

1040 

C 

« 

4 

(5x5 

90 

400 

2 

1825 

1925 

C 

7  '  2 

4 

6X5 

90 

500 

li,. 

1S45 

1  '.)50 

D 

n 

6x6 

90 

375 

2 

2>2 

2S(»0 

2«»S5 

D 

10 

0 

6x0 

90 

450 

2 

2  '.J 

2900 

3025 

D 

10 

6 

7x6 

90 

350 

2 

2  >  j 

3000 

3  1 25 

I> 

lo 

6 

7x6 

90 

425 

3i)."»0 

3175 

F 

6 

7x7 

90 

400 

u 

!'■ 

4S40 

5040 

F 

17H 

0 

8x7 

90 

400 

4850 

5250 

G 

20 

6 

8x8 

90 

325 

3 

5400 

5»H)0 

(1 

25 

0 

8x8 

90 

400 

3 

3', 

5 !.-,(» 

."><»50 

I 

2-> 

K 

10x9 

90 

325 

3 

3'j 

0800 

7000 

I 

30 

8 

10x9 

90 

300 

3 

3^2 

7000 

7200 

J 

40 

8 

10x10 

90 

300 

3 

3  4 

9r).'»() 

0050 

J 

.50 

S 

12x10 

90 

275 

3 

1O750 

11050 

the  governor  springs,  should  it  be  necessary  to  change 
the  speed  of  the  engine. 

':_  i      Engberg  Dynamos  and  En- 

I  gines  are  designed  and  built  in 
Remarks        j  one  shop,  so  that  every  feature 
j  is  harmonious  and  exact! nly 

!,  ..„„.,  ,  „.,..,  ,  I  adapted  to  its  requirements. 

Every  precaution  has  been  ex- 
ercised in  the  designing  and  building  of  these  Units  to 
eliminate  all  complication  without  sacrificing  a  single 
feature  which  adds  to  endurance,  reliability  and  service. 
They  are  built  up  to  an  ideal,  not  down  to  a  price. 

Every  detail  has  demonstrated  its  supreme  excellence 
by  continuous  and  satisfactory  performance. 

For  dependability,  economy  in  steam  and  oil  and 
low  cost  of  maintenance,  they  are  positively  supreme. 


Flywheel  with  Governor 
The  governor  is  of  our  own  design  and  upon  in- 
ction  of  the  illustration  above,  it  will  be  seen  that 
s  very  simple;  still  it  has  proved  in  actual  opera- 
1  to  be  one  of  the  most  effective  and  dependable 
ernors  on  the  market.  It  controls  the  speed  within 
)  per  cent  from  no  load  to  full  load.  There  has 
)  been  provided  means  for  changing  the  tension  on 

DIMENSIONS 


n- 
le 
me 

Dyna- 
mo 
Frame 

K.  W. 

R.  P. 
M. 

A 

B 

n 

n 

K 

F 

G 

H 

J 

K 

U 

K 

0 

P 

1? 

1-A 

1 
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31  H 

32  U 

IH 

22 

I 

tM 

2H 

3 

4  4 

24 

44 
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31H 

32  *i 
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iH 

I 

iH 

2H 
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3 

44 

*H 

A 

2H 
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IR 
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3h 

22 

\ 
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38 

3H 

3 

44 

24 

3 

*H 

B 

3h 
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30 

44 

20 

38 
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3^ 

33 

\ 

iH 

IH 

44 

a  4 

34 
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B 

5 
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39 

44 

2S 
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33 

IH 

IH 
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44 
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34 

3 

04 

C 

6 
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38}fl 

iHH 

4H 
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IH 

2 
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3H 

5S 

AH 
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C 
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5U 
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54 
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3 
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93 

7H 

fi3 
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7H 

G 

25 
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64 
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69 
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a 
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Outboard 


Tli€  outboard  bearing  is  n 
:  hnni/tf  sk^ovc,  ^elt':ilijL;ninj^  and 
1  self -oiling,  oil  beln^  supplied  by 
an  oil  reservoir  and  rin^s.  The 
pcdfstai  is       m^%ly.^  well 


with  this,  as  well  as  with  all  other  parts,  

sideration  has  been  given  even  to  the  smallest  i 
that  might  add  to  the  convenience  of  the 


Impregnated 


Onttioanl  Bettrjiifi  Showiitg  Rnit^h  Hohlrr  Quadra  nl 


'Fhc  Shunt  and  Sericti 
of  ffo.  ^'^gberg  Gcnersi- 

conipoiiiid;  mHi  W 

process,  which  poiiti^dn 
ates  the  coils  with 
pound  throiijrh  and  through,  after  vvfapeh^lf 
jccted  tii  a  thorgiigh  baking  process. 

This  computind  tjein^  a  good  ooiiducxpf  id\ 

also  :^s^ists  in  conducting  to  the  stiflafif  91^1  Hesi 
may  be  generated  within  the  coiL 

Ttt  ii^fiJfM  la  the  above  distinctive  and  m 
features,  it  acn^  asi  a  pi^tei^-lkin  Jtt 
turn  of  wire, 

^TRfiS-  k  the  mtist  expemi^^r  and  modem  nxtk^ 
tf^tiiient  of  field  coils  and  it  tnaiotauu  thef 

mifdnrd  of  qualit>\ 

The  annaturc  coils  are  muratcd  with  aoi 
vv,it^T-PPiirf  vnmiali  and  cav^lullir  baked  p 

^In  nddihon  to  the  above  treatment,  whidbst 
iti^ussfd  only  in  a  general  way^  all  wind iiqp Ite I 

taped  and  protected  to  insure 
Whn^  subjected  to  uftit^iiall^'  tmigh  mmi^; 


Ele%-atit»ii  and  ilroK-  ^i4'l■ti(tl1uI  View  i>f  Fnjiberc  (;  on  erst  or  Set 
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 i      The  frame  and  pole  pieces 

I  are  very  high  grade  material  of 
Field  Frame     j  high   magnetic  permeability. 

f  Engberg  Dynamos  are  of  the 

,   ^  multi-polar  type,  and  compound 

wound  for  1 1 5  volts  unless 
herwise  specified.  The  shunt  and  series  coils  are 
3arate  and  form  wound,  and  are  of  the  ver>'  best 
tton  covered  magnet  wire. 

I      The  armature  is  of  the  iron- 
I  clad  ventilated  type,  with  lami- 
Armature       I  nated  core,  built  of  electrical 
I  sheet  steel,  thoroughly  japanned 

  1  before  assembling.    The  drum 

and  core  are  provided  with  air 
cts,  permitting  a  thorough  circulation  of  air  through 
e  same. 

Nothing  but  the  very  best  double  cotton-covered 


Armature 

lagnet  wire  of  the  highest  conductivity  is  used,  and 
.he  insulation  is  water  proof. 

The  engine  crank  coupling  is  coupled  to  the  arma- 
ture dnmi,  dispensing  with  coupling  on  the  armature 
ihaft. 

Eveiy  armature  is  continually  and  most  carefully 
tested  during  construction,  besides  a  final  operating 
rest  before  shipment. 

The  commutator  is  made  of 
I  copper  bars,  insulated  with  the 
Commutator     \  best  grade  of  mica  plate  and  is 
f  very  heavy,  insuring  years  of 
i  continuous   operation  without 
renewal.    It  is  built  up  on  a 
ieparate  sleeve  and  bolted  to  the  armature  drum,  so 
:he  shaft  can  be  removed  without  disturbing  the  wind- 
ngs.    The  bars  are  collected  in  a  steel  chuck,  specially 
iesigned  for  this  particular  purpose,  and  provided  with 
arge  steel  screws. 

The  chuck  is  heated  and  allowed  to  expand,  at  which 
ime  the  screws  are  tightened  to  the  very  extreme. 
Then  the  chuck  cools  and  shrinks,  drawing  the  com- 
nutator  in  a  perfect  and  lasting  position. 

Ne\er  have  we  heard  of  an  Engberg  Commutator 
)ecoming  illshaped,  or  a  bar  working  loose  after  the 
generator  has  been  put  in  operation. 

The  commutators  arc  placed  in  a  heating  oven  and 
ubjected  to  a  \erN  severe  heat  before  being  assembled 
o  the  armature,  so  there  is  positively  no  chance  for 
he  insulation  to  o()/.e  out,  in  case  it  should  be  sub- 
ected  to  an  unusually  high  temperature. 


Material 
and  Design 


Crui^h  Fielder  Riggiii;: 

The  mica  between  the  segments  is  under-cut,  so 
the  brushes  always  rest  and  wear  on  the  commutator 
bars  only. 

Every  precaution  known  to  engineering  practice  has 
been  given  consideration,  in  order  to  build  a  commuta- 
tor, as  well  as  a  complete  Unit  that  would  stand  tiie 
test  of  time  and  operate  continuously  with  practically 
no  adjustments. 

\ The  brush  holder  yoke  is  a 

f     Brushholder     3  ^^^>'  j'"^"  casting,  attached  to 
p.    .  ;  the  end  bearing,  and  is  of  ample 

'gg^'^g         j  strength  to  insure  a  firm  sup- 

^   . .  t  port  for  the  brushes.  The  brush 

holders  are  of  the  reacting  t)  pe, 
and  of  most  modern  design.  The  best  grade  of  car- 
bon brushes  for  the  purpose  are  used. 

j  All  parts  of  Engberg  Direct 
I  Connected  Generating  Sets  arc 
I  of  the  highest  grade  in  regard 
I  to  material,  workmanship  and 
^  design.  All  bearings  are  ex- 
tremely large  and  accurately 
fitted,  assuring  smooth  and  constant  operation  with 
comparatively  little  attention. 

Engberg  (lenerators  are  very 
\  carefully  tested  and  inspected 
Teats  I  during  construction,  after  which 

i  they  are  subjected  to  a  final  op- 

M..mmm..m..m..»....M.....  1  ^^ating  tcst  undcr  actual  load. 

All  tests  are  made  according  to 
the  rules  adopted  by  the  American  Institute  of  Elec- 
trical Engineers. 

They  also  meet  the  rules  and  inspection  of  the 
American  Bureau  of  Shipping,  Lloyd's  Registr>'  of 
Shipping  and  the  United  States  Steamboat  Inspection 
Service. 

^  """"*" ' '  ^;      The   castings   are  carefully 

i  i  smoothed,   filled   and  painted. 

Finish  \  Just  before  shipment  a  final  coat 

of  machine  enamel  is  applied  to 
:  ..„«...„,.«.„  J  all  castings,  and  a  final  coat  of 

insulating  varnish  to  all  wind- 
ings and  other  exposed  parts  of  the  generator. 

The  finish  on  the  generator  is  identical  with  that 
of  the  engine,  so  the  complete  unit  is  a  very  attractive 
and  finished  piece  of  apparatus. 
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The  casing  is  of  close  grained  cast  iron  or  steel,  de- 
pending on  the  pressures  and  temperatures  used.  It  is 
of  horizontally  split  case  construction  with  steam  and 
exhaust  connections  in  the  lower  half  of  the  casing,  per- 
mitting complete  inspection  of  the  interior  of  the  ma- 
chine without  breaking  steam  joints.  Permanent 
alignment  throughout  all  temperature  and  expansion 
changes  is  assured  by  suspending  casing  by  flange  at 
center.  Parts  subjected  to  pressure  are  tested  hydrauli- 
cally  to  50  percent  above  the  maximum  working  pres- 
sure. 

The  motor  consists  of  a  wheel  of  plate  construction 
to  provide  maximum  strength  with  minimum  weight. 
The  discs  are  mounted  at  the  center  on  a  substantial 
hub  which  is  keyed  to  the  shaft  and  held  firmly  against 


Other 
Applications 


Some  of  the  other  types  of 
service  to  which  the  Steam  Mo- 
tor is  adapted  are  covered  in 
the  following  paragraphs. 


For  Boiler 
Feed  Pumps 


The  comparison  cut  shown 
below  indicates  the  saving  of 
space  and  weight  permitted  by 
the  use  of  the  Steam  Motor  as 

 ,  I  a  driver  of  a  centritiij^al  boiler 

feed  pump.  The  rujigcdncss, 
simph'city,  and  freedom  from  operating  troubles  of  a 
unit  arranged  in  this  manner  make  it  admirably  adapt- 
ed to  such  work. 

\' ' I      The  Steam  Motor  is  well 
For  Other       ^  adapted  for  use  on  any  of  the 
\         p  \  many    other   shipboard  pump 

rumps  j  services    such    as  circulating 

|„„  „  ,  ,  „  ,  J  pumps  for  different  purposes, 

condensate  pumps,  etc.  Either 
an  emergency  or  a  constant  speed  governor  or  both 
will  be  furnished  as  required  to  suit  the  conditions 
of  operation. 


Steam  Motor  Opened 
Up  for  Inspection 

a  shoulder  by  means  of  a  large  lock  nut.  The  wheels 
are  balanced  statically  and  dynamically. 

The  buckets  are  drop  forgings  and  of  material  best 
suited  for  the  operating  conditions.  They  are  riveted 
between  the  discs,  a  rivet  for  each  blade. 

The  guide  blades  are  firmly  mounted  on  a  sector 
which  in  turn  is  bolted  to  the  nozzle  block.  The 
blades  are  smooth  and  accurately  placed  to  insure  a 
minimum  loss  by  friction  at  this  point. 

The  nozzles  are  of  a  material  best  suited  to  the  oper- 
ating conditions.  The  jets  are  accurately  machined  to 
size  and  polished,  giving  maximum  efficiency  for  the 
conditions  for  which  they  are  designed. 

The  shaft  is  of  high  carbon  forged  steel  of  ample 
proportions,  machined  and  ground. 

The  packing  glands  are  of  the  metallic  double 
labyrinth  type  made  up  in  three  independent  sections 
and  split  horizontally.  Punched  discs  are  mounted  on 
the  shaft  fitting  into  the  labyrinth.  This  packing  re- 
quires no  lubrication,  has  no  rubbing  parts  and  is  free 
from  upkeep  cost.  It  is  applicable  to  all  exhaust  con- 
ditions from  vacuum  to  high  back  pressure. 

The  bearing  is  the  wide,  extra  heavy  duty,  double 
race,  self-aligning  S.  K.  F.  Ball  bearing,  ideally  suited 
for  this  class  of  work.  A  single  oil  reservoir  of  un- 
usual capacity,  provided  with  sight  holes  and  level 
gauge,  is  used,  and  ring  lubrication  is  employed. 

A  constant  speed  governor  of  the  Pickering  type  is 
provided,  with  positive  gear  drive  from  the  main  shaft, 
also  independent  emergency  governor. 


Comparison  to  Scale  Showing  Typical  Four  Bearing  Flexible 
Coupling  Type  Pnmping  Equipment  and  a  Steam  Motor  of 
Equal  Capacity  and  Efficiency  Connected  to  the  Same  Pump. 

l  "" " j  The  Steam  Motor  used  for 
f  I  blower  drive  can  be  mounted  on 

1  For  Blowers  I  blower  bearing  foundation, 
I  1  and  its  ease  of  operation  and  de- 

i  ,         I  pendability  make  it  the  logical 

selection  for  this  purpose. 

I "" " """i  The  Steam  Motor  is  also  ap- 
I  I  picable  to  stoker  drive,  or  belt 

Other  Uses  1  drive,  and  the  numerous  other 
I  1  shipyard  shop,  powerplant  and 

l,„  „„..„  ,  J  pumping  work  where  mechani- 
cal drive  is  required. 


Rapid 
Deliveries 


1  The  Steam  Motors  Co.,  Inc., 
I  is  in  a  position  to  make  early 
I  and  rapid  deliveries  on  units 
I  from  5  to  500  H.  P. 
I  ,  „,  Write  for  quotation  and  com- 
pare the  prices,  weights,  and  di- 
mensions of  the  Steam  Motor  with  any  other  steam 
prime  mover.  You  will  find  a  distinct  saving  in 
each  item  including  a  possible  saving  in  the  driven  ap- 
paratus and  bed  plate  for  the  equipment. 
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Electrical  Appliances 


s">  -  '  I      The  Western  Electric  line  of 

I         ^-    .  i  Marine  Fittinj^s  includes  wacer- 

I  Manne  |  ^.^^^  switches  and  receptacles, 
I  Fittings  ;  junction  boxes,  connectors,  and 
I  J  all  types  of  electrical  fixtures 

*™  "  and  portables  suitahle  for  ship- 
yard use* 

Double  pole  Switches  are  furnished  with  watertight 
standard  circvilar  or  ohlong  boxes,  rated  for  lo  amps, 
at  125  volts,  or  5  amps  at  250  volts.  The  switch  is 
positive  in  action,  of  the  quick  make  and  break  type, 
breaking  on  both  sides  of  the  circuit  at  two  points,  and 
can  be  made  sinjile  by  jumper  connection.    The  boxes 


Marine 
Annunciators 


"1  Western  Electric  kam 
\  ators  are  built  cither  nmi-w. 
i  tight  ur  watertight,  m  cub 
I  case  being  of  sturdy  desip  tsi 

I   ^  ^,  1  construction  and  Mtibk  int 

marine  use. 

The  non-watertight  t>pe,  as  illustrated  bdiw,b>* 
stamped  steei  case,  finished  in  black  raamd  ThecK 
is  hinged  to  permit  easy  access  to  the  interior,  ini  t!j 
backboard  is  provided  with  a  tnetal  projection  drilkil 
and  tapped  to  receive  ^4"  conduit  unless  otherwise 
cified.  An  attractive  double  gmg  bell  is  mmrildt 
the  front  of  the  case*  The  drops  have  white  inJicjtiflt 
tags  about  i"  x  1.^4"  and  are  hand  restoring. 

The  watertight  type  has  a  ca^e  of  Uiui 
Government      E.  Brass,  or  cast  iron,  with  wtut 
feet  for  circulation  of  air  between  the  back  of  the f3« 
and  the  wall.    The  annunciator  is  made  watertight S 
a  rubber  gasket  between  the  cover  and  the  basc.iiii 


Junirtion  Box 


and  covers  arc  of  finished  brass,  or  brass  or  iron  fin- 
ished  in  standard  marine  black.  The  box  is  regularly 
furnished  not  tapped  for  outlets,  but  can  be  ordered 
tapped  and  drilled  for  M"  i"  conduit  at  the 
four  side  bosses  spaced  90  degrees,,  and  for  1 2   or  ^4 

outlet  at  the  bottom.  ^  .  ,   ,    *  1  i 

Watertight  Junction  Boxes  are  finished  either  ot 
standard  depth  of  lW\  or  extra  deep.  2^4"  in  depth. 
The  standard  boxes  are  rtnished  and  arranged  for  tap- 
ping similar  to  the  switch  receptacles  described 
and  can  be  furnished  with  plunger  key  when  specified. 
The  extra  deep  box  is  suitable  for  flush  work,  supplied 
in  iron  only,  and  is  not  furnished  with  boss  for  phmger 
key  stuffing  box. 


"    I      Western  Electric  Condulets 

I  arc  vapor,  gas,  and  dustproof,  of 
Condulets       f  iron  finished  in  black  enamel  or 
!  galvanized,  and  will  accommo* 

^   ^  date  any  regular  Mazda  lamp 

"  " up  to  and  including  40  watt,  or 
any  lamp  with  dimensions  not  exceeding  244"  x  5! 4  - 
These  condulets  are  furnished  with  receptacle,  sealing 
plate,  gaskets  and  fastening  screws,  and  with  clear 


mm     •  Annunciator 

the  glass  is  held  in  ph.ce  by  a  ^^^JP^^^^^  d 
drop;  are  of  the  Semaphore  Lock  ^^^l^ 
cannot  be  moved  except  hy  "P^^^^'"^  f^^^fl^ 
reset  button  located  on  the  case  at 
point.'  l^he  bells  may  also  /  fj^^n. 

'  "  Iron  parts  are  electroplatea  to  g^'^^^^^  ^^ 
and  wires  are  soldered  to  connmioa.  ^«th  ru^ 


All  I 
sion, 


corrosive  flux.  .  ^ 

   Western    Ele«"'  "."T 

I  I  tight  BeUs  are  ^ 
I          BelU  l^aebeiUe^l^J- 

=■                          I  conlorming  to          .  ^ 

1                        i  Navy  m^^n:^f\^^^. 

tion.  The  case  is  made  watertight  hy^^  . 
it  and  the  cover,  and  the  *  f  ^;<;!;»';  » 
watertight  stuftng  box    .  -^^j   The  «»f 

receive        or        conduit  \;Pjf;„„^^^ 
ment  emhodie.  the  ^^r^'^f^ft^^.  d^ 
ing  in  a  powerful  stroke  and  src»t  eo,"  ^ 

 1     Western  E''^"'^^ ' 

i  Drills  and  ^'^rflwlr^ 
i  ideal  eqaipn-'ntfi^  „rf 

capable  of  an 


Electric  Drilli 
and  Hammers 


Conduleti 


globe,  and  guard.  Condulets  of  special  metal  and  fin- 
ish and  with  speciLlly  colored  globes  can  also  be  fur- 
nished. 


handled,  are   -  . 

enormous  amount  of  ^ox^- 
Western  Electric  Porta 
ble  Drills  and  Hainmers  ar^ 
made  in  a  number  of  ^tzcs 
and  speeds  %vhich  ^^e  adapted 
to  all  classes  of  shipyard 
work. 
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Electric  Wires  and  Cables 


"""""" "]      The  American  Steel  &  Wire 
Electrical        1  Company    manufactures  elec- 
Condiiclors      I  trie   wires   and   cables   of  all 
o   E\er)'  Type    j  kinds,  to  meet  specifications  or 

 ■   i  conditions  of  all  classes  of  work. 

The  following  list  will  suggest 
the  completeness  of  the  standard  products: — Hare 
Wires  and  Cables,  in  copper,  iron  and  steel  for  power 
transmission ;  Resistance  Wire,  Magnet  Wire,  Annun- 
ciator and  (.)ffice  Wire,  Weatherproof  and  Slow 
Burning  Wires,  I.amp  Cord,  Reinforced  Portable 
Cord,  Deck  Cables,  Rubber  Covered  Wires  and 
Cables,  Telephone  AVires.  Switchboard  Cables,  Fire- 
proof Cables,  Lead  Knc.ised  AV^ires  and  Cables.  \'ar- 
nished  Cambric  Cables,  Submarine  and  Dredge  Cables, 
and  Braided  Steel  Armorcjl  Cables.  Also  appliances 
for  installing  cables  for  shore  use. 

f'"'" i  Reinforcing  the  extensive 
I  factory    equipment,    there  are 

f  Facilities  i  well  equipped  chemical,  physi- 
1  :  cal  and  electrical  laboratories. 

L  ,.  wherein  the  problems  incident 

to  the  solution  of  every  diffi- 
culty encountered  are  handled  by  experts.  All  steel 
and  copper  used  are  rolled  and  drawn  in  tlie  com- 
pany's mills.  Thorough  testing  and  inspection  of  raw 
materials  and  of  the  finished  product  insure  uniformly 
high  quality.  With  such  facilities  the  company  is 
enabled  to  supply  a  high  grade  electrical  conductor 
exactly  suited  to  any  individual  requirements. 

 L.M.M  W..M,m:M  M  W  MTT. 

Annunciator  Wire 

'  :      Annunciator  wire  is  used  in 
Annunciator     \  primary    battery    circuits,  for 
and  I  call   bell   or   annunciator  sys- 

Office  Wire       I  tems.    Sizes  of  wire  range  from 

  .1  No.  14  to  No.  22  B.  &  S. 

Two  grades  are  manufactured, 
one  for  all  ordinar>'  use  and  the  other  a  damp-proof 
wire,  saturated  with  special  paraffin  wax  compound,  for 
use  in  damp  places. 


Office  Wire 


Office  wire  is  used  largely  for  interior  telephone 
wiring,  also  as  high  grade  bell  and  annunciator  wire. 
It  is  made  in  two  grades,  the  damp-proof  being  thor- 
oughly impregnated  with  black  weatherproof  com- 
pound. 

Both  types  of  wire  can  be  supplied  in  cables  having 
any  number  of  conductors  and  special  kinds  can  be 
furnished  as  specified. 

I """ ""  =      The  American  Steel  &  Wire 
I    Magnet  Wire     :  Company  manufactures  a  com- 
Resistance       \  pl^te   line   of   Magnet  Wire, 
Wire  square  and  rectangular, 
 with  cotton,  silk,  paper  and  en- 
amel covering.    Also  Tico  Re- 
sistance Wire,  of  nickel-steel,  adapted  for  use  where 
a  high  specific  and  uniform  resistance  is  required. 


i ""        This  type  has  moderate  df- 
Reliance        i  gree  cif   insulation  and  is 
Weatherproof    .=  expensive  than  rubber  insulat?: 
W  ire  and  Cable  \  conductors.    Reliance  wire  an: 

—  cable  is  made  in  strict  aavjr:- 

J- nee  with  all  requirement*  0: 
the  National  Board  of  Fire  Underwriters,  sizes  var.in: 
from  No.  20  B.  &  S.  to  the  larce>t  feeder*  i:*^.^. 
the  larger  sizes  having  stranded  conductors. 


Solid  Copper  Wire,  Triple  Braid*  Black  Fini«h 


Solid  Copper  Conductor,  Double  Braid,  Black  Fini^ 


Stranded  Copper  Conductors,  Triple  Braid,  Black  Finiak 


Reliance  Weatherproof  Wire  meets  ever>  requi^^ 
ment  for  use  outdoors,  w^here  moisture  is  certain  and 
fireproof  qualities  are  not  necessary.  The  conduaor* 
are  first  covered  with  two  or  three  closely  wo^cr 
braids,  which  is  then  saturated  with  weatherproohni 
compound.  After  drying  thoroughly,  the  wire 
receives  a  dressing  of  mineral  wax.  The  surface  i>  the*, 
burnished  and  polished,  reducing  to  a  minimutt 
trouble  from  sleet  and  ice.  The  insulation  withstand: 
all  ordinary  climatic  conditions. 


Stranded  Copper  Conductor,  Triple  Braid,  While  rniiifc 

Reliance  Slow  Burning  Wires  and  Cables,  with 
insulation  that  will  not  carry  flame,  arc  particular!} 
adapted  for  use  in  hot,  dr\'  places  and  where  wire 
are  brought  together,  as  on  the  back  of  switchboard^. 
Each  insulating  braid  is  completely  saturated  with 
white,  slow-burning  compound  and  the  outside  slicked 
down  and  given  a  hard,  smooth,  white  surface. 

'\ Rubber-covered  wire  as  used 
Kinds  of        =  for  general  purposes  must  po$- 
Rubber        I  sess  three   essentials— the  con- 
Insulations      f  ductor,  the  wail  of  rubber  in- 

 ""^  sulation  and  the  braid,  tape  and 

braid,  or  other  form  of  pro- 
tection. The  conductor  consists  of  uniformly  soft 
annealed  commercially  pure  copper  wire.  It  mav  be 
used  in  the  solid  form  up  to  size  i/o  American  Wirt 
C'lauge  (B.  &  S.),  or  in  special  cases  even  to  4/0.  or 
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in  the  stranded  form.  All  conductors  are  thoroughly 
and  evenly  coated  with  tin  to  protect  the  copper  from 
any  injurious  eflFect  from  the  sulphur  in  the  rubber 
insulation. 

The  American  Steel  &  Wire  Company  manufactures 
many  cjrades  of  Rubber  Insulating  Compound.  The 
Americore  Brand  is  made  to  conform  to  the  Underwrit- 
er's Specifications,  known  as  National  Electrical  Code 
Standard. 

Ameritc  is  a  very  high  grade  .^0  per  cent  pure  para 
ruiilier  compound. 

In  addition  to  these  two  principal  grades  the  com- 
pany is  in  jKDsition  to  insulate  wire  or  cable  to  any  speci- 
fication covering  particular  recjuirements,  such  as  com- 
pounds containing  anywhere  from  10  to  40  per  cent 
pure  para  rubber.  The  latter  is  used  extensively  on 
first  class  ships  and  is  rec|uired  by  Marine  Specifica- 
tions. 


Amerirore  Solid  Tinned  Copper  Conductor 

Americore  rubber  can  be  recommended  for  all  work- 
ing conditions  on  voltages  up  to  7000.  Amerite  rub- 
ber is  mainly  used  for  high  voltages  and  exacting  service 
conditions.  It  possesses  great  strength  and  elasticity, 
high  insulating  qualities  and  long  life. 

Wires  and  cables  with  these  grades  of  insulation 
can  be  supplied  in  single  conductors,  from  No.  18  B. 
&  S.  up  to  2,ooo,0()0  circular  mils  and  above. 


eg 


1  ] 


Americore  Stranded  Tinned  Copper  Conductor 


Americore  Switchboard  Cable 

Tinned  annealed  extra  flexible  strand  of  highest  con- 
ductivity, insulated  with  code  thickness  of  high  grade 
vulcanized  rubber,  protected  with  one  or  two  smooth 
closely  woven  cotton  braids,  saturated  in  black  weather- 
proof compound  and  smoothly  finished.  The  above 
are  for  switchboard,  brush  holder  and  similar  connec- 
tions where  very  flexible  cables  are  required. 


Americore 
Twin  Conductor 
^  irr  and  Cahle 


Ameri<*orc  Twin  Rubber  C<)vere<l  Cable 

These  conductors  are  made 
in  sizes  from  No.  18  to  No. 
4  0  B.  &  S.  to  the  following 
specifications : — 

  Tinned  annealed  copper  wires 

f  r  strands  of  highest  conductiv- 
ity, each  conductor  insulated  with  code  thickness  of 
high  grade  vulcanized  rubber,  protected  by  saturated 
braid ;  two  such  finished  conductors  laid  parallel  and 
covered  with  a  heavy  cotton  braid  over  all,  saturated 
in  black  weatherproof  compound. 


Special  finish  may  be  supplied  where  cable  is  to 
be  used  for  conduit  work,  to  facilitate  pirllinc:  through 
conduit. 


i      This  is  a  flexible,  stranded 
-Braided         \  conductor,  weatherproof, 
Steel  Armored    1  braided  and  leaded  cable,  cov- 
Cahle  ;  t  red  by  a  basket  weave  of  gal- 

 .j  vani/ed  steel  wires.    It  is  made 

in  all  usual  sizes  and  is  particu- 
larly adapted  for  wiring  aboard  ship  without  conduit. 
This  type  of  braided  steel  armored  cable  is  practically 
standard  for  all  U.  S.  Navy  work  and  its  use  on 
merchant  vessels  is  rapidly  increasing. 

1 The  American  Steel  &  Wire 
I  Installation  of  I  Company  will  furnish,  install 
1  Underground  j  and  guarantee  its  underground 
f          Cables  f  cables  for  almost  any  class  of 

^-„,  „  «  I  service.  The  company  main- 
tains a  fully  equipped  cable  de- 
partment, supervised  by  experienced  engineers  and 
manned  by  competent  cable  workmen,  which  has  for 
many  years  attended  to  all  matters  pertaining  to  under- 
ground and  submarine  cable  installations. 

Through  this  department,  the  company  is  prepared 
to  install  cables,  to  make  estimates  or  to  advise  regard- 
ing specifications. 


Lead  Encased  Cable 


I These  are  made  in  all  types, 
Lead  Encased     ,  aerial,  underground  and  subma- 
Light  and  Power  j  rine,  suitable  for  every  need  in 
Cables  1  the  transmission  of  power.  Ca- 

 ;.  n.„  H  ■-  bles  are  made  to  the  most  rigid 

specifications,  in  any  quantity, 
size  or  length,  for  any  voltage  and  finished  for  any 
service,  single  or  multiple  conductor  or  concentric  laid. 

Types  of  insulation  used  are  rubber,  paper  and  var- 
I  ished  cambric. 


Two-conductor  Submarine  Cable 


Large  quantities  of  submarine 
I  cables  of  every  design  are  manu- 
\  factured  and  installed,  for  cross- 
\  ing  rivers,  bays,  ponds  or  lakes. 

\  „.„.,„„..,.H«H.  }  The  American  Steel  &  Wire 

Company  is  prepared  to  advise 
as  to  the  best  construction  for  any  particular  installation 


Submarine 
Cables 
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and  to  supply  this  class  of  cable  to  the  most  exacting 
specifications. 

Cables  adapted  for  the  transmission  of  power  to 
dredges,  the  cable  being  supported  on  pontoons,  can 
also  be  furnished. 


Flat  Steel  Taped  Suburban  Cable 


Flat  Steel 
Taped 
Suburban  Cable 


This  type  of  cable  is  widely 
used  for  lighting  and  power 
service  where  installation  un- 
derground, without  ducts,  is  de- 

l,„,,   :  sired.    It  is  installed  by  being 

laid  in  trenches  i  s  to  .^o  inches 
deep.  Steel  taped  cables  carry  their  own  protection. 
Over  the  insulation,  of  rubber,  cambric  or  paper,  is  a 
lead  covering;  then  a  serving  of  saturated  jute,  two 
steel  tapes  laid  spirally,  and  finally  on  the  outside  an 
additional  serving  of  saturated  jute.  Being  lead  cov- 
ered, they  are  waterproof,  while  the  jute  and  steel 
armoring  protect  the  cables  against  mechanical  injury. 
This  stvle  of  cable  is  most  economical  and  ea>v  to  in- 
stall. 


Amerirore  Lamp  Cord 


Portable  Cord 
Lamp  Cord 


The  following  data  is  an  ex- 
tract from  the  National  Hoard 
of  Fire  Underwriters'  Specifica- 
tions,   and    covers  Amcricore 

I  }  Portable  Cord: 

Type  C,  for  Pendant  Lamps — 
In  this  class  is  included  all  flexible  cord,  which,  under 
usual  conditions,  hangs  freely  in  the  air  and  not  likely 
to  be  moved  sufficiently  to  come  in  contact  with  sur- 
rounding objects.  Pendant  lamps  provided  with  long 
cords,  so  that  they  can  be  carried  about  or  hung  over 
nails  or  on  machinery,  etc.,  are  not  included  in  this 
class,  even  though  they  are  usually  allowed  to  hang 
freely.  Each  conductor  must  have  an  approved  braided 
covering  so  put  on  and  sealed  in  place  that  when  cut 
it  will  not  fray  out. 

This  type  is  insulated  with  3/64-in.  rubber  on  sizes 
8  to  14  and  1/32  on  16  to  22. 

Type  C.  W.  P.  for  Pendant  Lamps — Same  as  above, 
except  must  have  saturated  braid  and  3/64-in.  rubber. 
For  use  in  damp  places. 

Type  P.  O.  for  Pendant  I  amps — Parallel  cord — 
each  conductor  type  C,  two  such  conductors  laid  par- 
allel and  covered  with  one  silk  or  cotton  braid. 


Americore  Reinforced  Portable  Cord 


"Type  P — Flexible  cord  for  portable  use.  except  in 
offices,  dwellings,  or  similar  places  where  cord  i*  no: 
liable  to  rough  usage  and  where  good  appearance  is  an 
essential  feature,  must  meet  all  the  requirements  fur 
flexible  cord  for  pendants,  and  in  addition  must  hav; 
a  tough-braided  cover  over  the  whole.  There  trM 
also  be  an  extra  layer  of  rubber  between  the  outtr 
cover  and  the  flexible  cord.  All  sizes  (except  No.  i| 
and  larger)  are  insulated  with  1/32  inch  rubber:  No. 
14  and  larger  have  3/64  inch  rubber." 

"Type  P.  W.  P. —  (Same  as  Type  P.  except  m^s: 
be  furnished  with  a  saturated  braid. )  For  use  in  damp 
places,  the  insulation  must  be  3/64  inch  thick  on  sizes 
No.  14  and  larger  and  1/32  inch  on  sizes  No.  16  and 
smaller,  and  the  cord  must  have  an  outer  covering 
saturated  with  a  moisture-proof  preservative  compound 
thoroughly  slicked  down,  or  must  have  a  filler  of  ap- 
proved material  instead  of  an  extra  layer  01  rubber, 
and  have  two  outer  braids  saturated  with  a  moi^tuT^ 
proof  compound  with  an  exterior  surface  thoroughir 
slicked  down." 

Type  P.  S.,  for  Portables  in  Dwellings,  OtiiccS;  etc 
— In  offices,  dwellings  or  similar  places  where  cords  are 
not  liable  to  rough  usage  and  where  good  appearancf 
is  essential,  flexible  cord  for  portable  use  must  meet 
all  of  the  requirements  for  flexible  or  for  pendant 
lamps,  both  as  to  construction  and  thickness  of  in- 
sulation, and  in  addition  must  have  a  tough  braided 
cover  over  the  whole;  or  providing  there  is  an  extra 
layer  of  rubber  between  the  flexible  cord  and  the  outer 
cover,  the  insulation  proper  on  each  stranded  conductor 
of  cord  may  be  1/64  in.  in  thickness  instead  of  as  T^ 
quired  for  pendant  cords. 

Note:  This  cord  has  only  i /64-in.  rubber  on  each 
conductor,  sizes  16  and  18,  approved  b^-  undcnrritcrs. 
The  supplementary-  insulation  is  same  as  on  other  porta- 
ble cords. 


Americore 
Brewery 
Cord 


Americore  Breweri  Cord 
used  in  cases  where  something 
better  than  ordinar\'  Lamp 
Cord  is  required.  It  has  a  high 
■  J  grade  rubber  insulation  covcxtd 
with  a  weatherproof  braid 
which  keeps  oil  and  moisture  out,  thus  preventing 
shorts.  Generally  furnished  in  sizes  14,  16  or  18.  Can 
be  made  up  insulated  with  other  grades  of  rubber  if 
required. 

Americore  Canvasite  Cord  consists  of  two  conduc- 
tors, each  lamp  cord  strand  insulated  with  code  thick- 
ness of  vulcanized  rubber  and  covered  with  a  weather- 
proof cotton  braid.  These  are  twisted  together  and 
covered  with  an  additional  weatherproof  braid. 


AMERICAN  STEEL  &  WIRE  COMPANY 

Add^e^^  neare.st  offire.    For  li8t  of  offices  see  page  828. 
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Electric  Wires  and  Cables 


Ignition 
i  Wire  and  Cable 


i ■ ■ ' """f  These  cables  are  made  in  a 
variety  of  styles  and  sizes,  a  few 
of  which  are  here  shown.  They 
have  been  evolved  out  of  an  ex- 
i,„.,  „.,„„„,„„  ,  ,  .,.,„.,  ,1  tended  experience  in  the  manu- 
facture of  electrical  wires  and 
cables  of  all  kinds  and  they  represent  the  latest  ad- 
vanced construction. 

The  dominant  features  which  distinguish  American 
Steel  &  Wire  Company *s  ignition  wires  and  cables  are: 
A  soft  drawn,  high-conductivity  copper  conductor 
composeJ  of  many  small  tinned  or  untinned  wires 
stranded  together,  insuring  minimum  voltage  drop  and 
maximum  flexibility. 

A  high  grade  insulating  compound  containing  a  large 
per  centage  of  fine  up-river  para  rubber,  treated  in  such 
manner  as  to  insure  a  high  insulation  resistance  and 
dielectric  strength,  great  flexibility,  strength  and  dura- 
bility. 

A  plain  glazed  rubber  finish,  or  with  either  single 
or  double  covering  of  glazed  cotton  closely  braided 
over  a  wind  of  varnished  cambric  tape,  then  impreg- 
nated with  a  special  compound  which  renders  the  cov- 
ering both  oilproof  and  waterproof  and  resists  the  de- 
structive action  of  heat. 

Made  to  fit  standard  or  special  bushings. 


B-5-12.  No.  12  American  Wire  Gauge  (B.  &  S.). 
The  same  as  B-5  except  size.  Outside  diameter,  .202, 
or  approximately  13/64  inch.  Weight  36.4  pounds 
per  1000  feet. 

B-5-10.  No.  10  American  Wire  Gauge  (B.  &  S.). 
The  same  as  B-5  size.  Outside  diameter  .226,  or  ap- 
proximately 15/64  inch.  Weight  51.7  pounds  per 
1,000  feet. 


Braided  Secondary 

B-9.  No.  14  American  Wire  Gauge  ( B.  &  S.).  Con- 
ductor 19  wires  tinned.  Insulated  with  l)lack  rubber, 
two  layers  varnish  cambric,  one  soft  cotton  braid  and 
one  hard  glazed  cotton  braid,  varnish  finish.  Outside 
diameter  9  mm.,  or  approximately  ^  inch.  Weight 
71.6  pounds  per  1000  feet. 

B-7.  No.  14  American  Wire  Gauge  (B.  &  S.).  Con- 
ductor 19  wires  tinned.  Insulated  with  black  rubber, 
one  varnished  cambric  tape,  one  soft  cotton  braid,  one 
hard  glazed  cotton  braid,  both  varnish  finish.  Outside 
diameter  7  mm.,  or  approximately  9/32  inch.  Weight 
43  pounds  per  1000  feet. 


Plain  Rubber  Covered  Primary 

RR-5.  No.  14  American  Wire  Gauge  (B  &  S.). 
Conductor  19  wires  tinned.  Insulated  with  one  layer 
black  rubber.  Outside  diameter  5  mm.,  or  approxi- 
mately 3/16  inch. 


Special  Braided  Secondary 

RB-9.  No.  14  American  Wire  Gauge  (B.  &  S.).  Con- 
ductor 19  wires  tinned.  Insulated  with  one  layer  black 
rubber,  with  one  soft  cotton  braid  and  one  hard  glazed 
cotton  braid.  Both  varnish  finish.  Outside  diameter 
9  mm.,  or  approximately  ^8  inch.  Weight  75  pounds 
per  1,000  feet. 


Plain  Rubber  Covered  Secondary 

RR-7.  No.  14  American  Wire  Gauge  (B  &  S.). 
Conductor  19  wires  tinned.  Insulated  with  black  rub- 
ber. Outside  diameter  7  mm.,  or  approximately  9/32 
inch. 

RR-9.  Same  construction  as  RR-7,  but  with  heavier 
insulation,  outside  diameter  being  9  mm.,  or  approx- 
imately ^  inch. 


Braided  Primary 

B-5- 1 4.  No.  14  American  Wire  Gauge  (B.  &  S.). 
Conductor  19  wires  tinned.  Insulated  with  1/32  inch 
high  grade  rubber,  i  layer  varnished  cambric  with 
hard  glazed  cotton  braid,  varnish  finish.  Outside  diam- 
eter 5  mm.,  or  approximately  3/16  inch.  Weight  26.7 
pounds  per  1000  feet. 


Three  and  Foar  Conductor  Primary 

Conductors,  26  wires  bunched  untinned,  cotton 
wound.  Insulated  with  one  layer  of  black  rubber  and 
one  distinctively  colored  braid.  Three  or  four  such 
couductors  twisted  together,  jute  filled  to  make  round 
and  covered  over  all  with  one  hard  glazed  cotton  braid ; 
all  braids  varnish  finish. 


Ignition  Wires 

to  Any 
Specifications 


Special  attention  is  given  to 
the  manufacture  of  American 
Steel  &  Wire  Company's  igni- 
tion wires  and  cables  to  cus- 
tomers' own  specifications.  The 
completeness  of  the  standard 
line  offers  a  cable  for  practically  any  conditions  of 
service  in  the  ignition  of  internal  combustion  engines, 
for  shore,  marine  or  motor  boat  use.  Wherever  con- 
ditions demand,  the  company  is  equipped  to  make  spe- 
cial wire  to  fill  exactly  the  requirements. 


AMERICAN  STEEL  &  WIRE  COMPANY 

Address  nearest  office.    For  list  of  offices  see  page  828. 
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Marine  Electrical  Appliances 


Standard  Types 
with  Special 
Features 


from  existing 
vantaj^eoiis  to  both  the 
Shipbuilders  and  Ship- 
owners. 

The  Line  was  de- 
veloped for  the  purpose 
of  providing  the  great- 
est number  of  combina- 
tions with  the  least 
number  of  parts.  That 
this  has  been  accom- 
plished is  indicated  by 
the  fact  that  with  the 
S-AI  line  as  complete 
a  Marine  conduit  wir- 
ing installation  as  may 
be  desired,  can  be  made 
with  only  24.  inter- 
changeable units  giv- 
ing over  i(>")o  possible 
combinations.  The 
electrician  or  stock- 
keeper  can  make  up  all 
the  customary  com- 
binations. These  ex- 
clusive features  are  the 
result  of  a  wide  and 
practical  experience  as 
well  as  manufacturing 
and  handling  Marine 
electrical  appliance^ 
covering   many  years. 

The  simplicity  iind 
uniformity  of  design 
of  all  parts  simplifies 
construction.  permits 
rapid  installation,  re- 
duces cost  of  main- 
tenance and  pro\  ides 
accommodation  for  the 
greatest  possible  ninu- 
ber  of  wiring  devices 
of  other  maniifactur- 
ers'  makes  indudinc: 
foreign  type<,  the  idea 
being  that  renewals  ot 
wiring  devices  may  he 
more  readily'  procure:! 
in  the  open  luarket  an;i 
that  tlie  Owners  arc 
not  tied  up  to  mhiic 
particular  manufactur- 
er's special  mak'e. 


The  Seidler-Miner  Line  of 
Marine  Electric  Appliances 
comprises  a  most  complete  line 
of  standard  Marine  Fixtures, 
;;  Watertight  Hoxes  and  Fittings. 
Their  design  without  deviating 
tandards  embodies  new  features  ad- 


WatiTlight 
Fixtures 


Hrieriy  the  S-M  AV'atertight 
obe   Fixtures  consist  of  all 
the  customs r\    Marine  T\pes, 
'\'nt  of  whirli  is  sliown  in  the 

•  ,  .  illustration.     They    are   of  a 

strictly  standard  character.  The 
Globes  and  Giiards  are  interchangeable  with  other 


manufacturers*  makes  that  have  adapted  the  original 
Navy  standard  of  thread  and  dimensions.  As  tbe-t 
are  the  most  prevalent,  renewals  may  be  more  rcaii.h 
procured. 

Type  C  is  for  60  Watt  lamps  and  Type  E  for  15: 
Watt.  Either  will  make  up  any  of  the  many  pos^ihl: 
combinations  of  the  S-M  line,  some  of  which  are  ^hoMn 

in  the  illustratii  n 
When  furnished  cinv 
plete,  unless  othcrwi?* 
specified,  they  are  prr»- 
vided  with  Brjant  Mj- 
rine    Wiring  devil^. 

Combinations  nuv 
be  specified  by  refer- 
ring to  the  letter 
the  respective  unit— 
for  example — U.  B.  is 
a  combination  of  I. 
Box  and  B.  Cover 
U.A.C.-I  is  U.  Bnx 
with  Anple  Bracket  A. 
and  Fixture  C-i. 

Fixtures  Type  C-i 
and  C-5  in  conncctic-n 
with  covers  N,  A,  T. 
I-r  and  O  and  the  U. 
Boxes  may  be  arranged 
to  any  angle  dcsirfd. 
Globe  Holder  C-57 
makes  up  Type  C-6 
Fixture  with  switch  0: 
C-2  without  switch. 
'Fhis  holder  as  showTi 
in  cross  sectitin  57  nia> 
be  quickly  clamped  to 
the  box  similar  to  a 
hand  hole  cover.  Th^f 
screws  are  within  thf 
line  of  contact  of  the 
C  J  lobe  and  cannot  hf 
lost  as  they  are  ^^ 
tained  to  the  clampine 
plate.  Type  C-^7-B 
is  provided  with  Bn- 
ant  No.  4146  Recrp- 
tacle  which  assures  that 
no  water  will  ?ft 
through  even  if  the 
(J  lobe  IS  missing:. 

Type  E  Globe 
Holder  not  shown  i« 
similar  to  C-57  ^"t  for 
larger  Globes. 

Type  E  Fixture 
constructed  similar  to 
T>-pe    C-57    hut  for 
larger  lamps.    It  may 
also  be  readily  attached 
to  the  Universal  Box 
The  S-M  Convertible  Line  mav  thus  he 
repeated  from  a  standard  60  watt  «jm> 
150  watt,  simply  by  the  addition  of  rhi> 
It  IS  made  of  brass,  furnished  with  Tvpe 
X  8  and  Type  E  Guard.    This  fixtiire 
will  make  up  all  combinations  of  the  S-M  line  of  in- 
to rch  an  jrea  hie  fittings. 


nr  Bodies, 
cninplctcly 
incnt  to  a 
sinjilc  unit, 
E  Glohe  4J4 


SEIDLER-MINER  CO.,  INC. 

nETKOTT,  MICHIGAN. 
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Marine  Electrical  Appliances 


Universal 
Conduit  Boxes 


m 


S  M,  U-Box 
Showing  Knock  Oat  Plug 


The  Seidler-Miner  Conduit 
Boxes  combine  both  a  fixture 
body  and  an  outlet  box.  They 
meet  practically  ever>^  require- 
ment as  an  outlet  for  electric 
wiring  in  a  conduit  system,  and 
can  be  used  for  Junction,  Switch,  Plug,  Receptacle, 
Angle  or  Pendant  Fixtures  and  other  devices.  This 
feature  is  made  possible  by  merely  adding  to  the  Uni- 
versal Box  different  types  of  covers  and  fittings  to  meet 
the  individual  case. 

The  box  is  drilled  and  tapped  to  be  used  either  for 
one,  two,  three  or  four  way.  These  holes  are  sealed 
absolutely  pre  s  s  u  r  e 
tight  by  patented  ex- 
pansion plugs,  thus 
possessing  all  the  ad- 
vantages of  a  knock- 
out box  and  yet  being 
ready  threaded  for 
pipe.  It  is  the  only 
box  in  the  market  that 
has  this  feature. 

This  is  most  useful 
since  it  makes  it  un- 
necessary to  know  in 
advance  how  many 
boxes  of  one,  two, 
three  or  four  ways  are 
to  be  used,  which  in- 
formation is  so  neces- 
sary in  the  use  of  boxes 
with  threaded  hubs. 
Unlike  the  latter,  the 
Universal  Boxes,  once 
they  are  installed,  need 
not  be  taken  out  when 
it  becomes  necessary  to 
make  additional  runs. 
To  take  care  of  this, 
it  is  only  necessar>'  to 
knock  out  a  plug  and 
screw  in  the  conduit. 

The  Seidler-Miner 
Universal  Co  n  d  u  i  t 
Boxes  are  furnished 
either  in  cast  iron  or 
brass.  The  U.  Boxes 
are  4"  diameter  by  2" 
deep  and  the  Multiple 
Boxes  are  8"  bv  4'/>" 
by  They  are 

heavily  bossed  inside  to 
provide  extra  strength 
at  the  conduit  holes 
whether  for  K'".^  M". 
or  1"  pipe  size.  They 
arp  furnished  three  way  for  Vj"  unless  other  sizes  are 
specified.  Screw  holes  for  interior  fittings  are  spaced 
^H"  apart,  this  being  standard  for  all  the  Bryant  Ma- 
rine wiring  devices,  but  other  spacings  are  provided 
in  the  adjustable  Bottom  Plate  which,  so  to  speak, 
forms  a  false  bottom  shown  in  above  cross  section. 
Wiring  devices  may  first  be  fastened  to  the  plate  and 
the  combination  then  inserted  in  the  box.  A  slight  turn 
brings  flange  of  plate  under  the  washer  head  screws. 


S-M  Covers 
and  Fittings 


S-M.  U-Box 
Showing  Bottom  Plate  and  Key 
Operating  Plug  R 


DC 

S-M  Multiple  Boxes 


DBPS 


DBS 


S-M  Multiple  Box  Fitted  with  S-M  Devices 


UPBP 


DBDC,-r 

S-M  Boxes  Fitted  with  Bryant  Devices 


S-M  Covers  and  Fittings  arc 
all  interchangeable.  Used  in 
connection  with  the  S-M  Uni- 
versal liox  or  as  sub-covers  for 
i  ,  I  the  Multiple  Boxes,  combina- 
tions may  be  made  as  wanted 
whether  for  Fixtures,  Switches,  Plugs,  Recep- 
tacles, Fuse  Cutouts,  Interconnecting  Blocks  or  Junc- 
tion. Combinations  thus  made  up  are  more  economical 
than  the  *'A11  in  one  Types,"  more  practical  because 
changes  may  be  made  without  disturbing  the  work 
once  installed.  They  reduce  the  assortment  generally 
provided  and  insure  against  excess  stock  accumulation 

of  the  more  expensive 
types.  These  covers 
make  it  possible  to 
carry  out  the  plan  orig- 
inated by  Seidler- 
Miner  to  install  the 
outlet  boxes  as  the  con- 
duit work  progresses 
and  be  assured  ever\' 
requirement  of  an  out- 
let will  be  accommo- 
dated. 

Type  H.  O.  C.  Cov- 
er has  the  features  of 
a  Hand  Hole  Cover, 
the  clamp  plate  engag- 
ing under  the  lugs  of 
U.  Box  or  duplex 
cover  type  D.  C.  It 
affords  the  quickest 
means  of  putting  on  or 
taking  off  a  cover  and 
is  particularly  useful 
for  accessibility  to  fuse 
boxes  such  as  shown  in 
Multiple  Box  D.  B.  S. 

Catalog  No.  15  S 
B  C  describing  more 
fully  the  line  gladly 
sent  on  request.  Prices 
will  be  found  not  more 
than  others  but  by  the 
use  of  the  S-M  Con- 
vertible Marine  Elec- 
trical Devices  as  they 
have  pr()ved,  there  is 
great  economy  in  the 
original  installat  i  o  n 
and  that  they  conserve 
the  best  interest  of  the 
Ship  Owner. 


DBDC 


DB3P 


UBBS  Switch 


No  mistake  can  be 
made  by  using  S-M 
Conduit  Boxes  because  they  are  standard  and  real  out- 
let boxes.  Ones  with  the  conduit  pipe  outlets  already 
in  and  not  boxes  that  require  the  expense  of  drilling 
and  tapping  after  purchase.  You  need  not  fear  their 
adaptability  to  standard  wiring  devices  as  their  design 
allows  the  use  of  the  greatest  assortment  of  any  box 
in  the  market.  They  will  not  tie  you  or  the  owner  up 
to  only  a  certain  manufacturer's  make.  They  will  save 
you  real  money  and  favor  the  Ship  Owner. 


SEIDLER-MINER  CO.,  INC. 

DETROIT,  MICHIGAN. 
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Lighting  Fixtures 


Manufacturing 

Experience 
and  Facilities 


F.  H.  Lovell  and  Company 
was  establisheil  originally  in 
1864  at  John  and  Pearl  Streets, 
New  York  City.  In  1901  the 
company  acquired  the  present 
plant,  which  since  that  time  has 
been  greatly  enlarged.  Situated  on  the  Erie  Railroad, 
seven  miles  from  New  York  City,  the  plant  is  within 
easy  motor-trucking  distance  of  that  city.  Freight  con- 
nections at  a  short  distance  from  Arlington  are  made 
with  all  the  large  railroad  trunk  lines  in  the  East. 

The  experience  of  this  company  in  manufacturing 
and  handling  marine  lighting  fixtures  and  wiring  ap- 
pliances, throughout  the  past  s6  \ears,  has  covered  an 
enormous  field,  their  products  being  sent  to  every  part 
of  the  world. 

"Lovell"  lighting  fixtures  and  appliances  are  being 
continually  developed  to  keep  pace  with  modern  re- 
quirements and  today  are  probably  the  most  complete 
line  of  high  grade  material  for  this  purpose. 

On  approximately  one  hundred  per  cent  of  the  Navy 
building  program  in  the  last  ten  years,  including  prac- 
tically all  of  the  war  program,  lighting  fixtures  and 
wiring  appliances  of  "Lovell"  manufacture  were  in- 
stalled on  the  various  types  of  vessels.  In  addition  to 
this  Navy  equipment,  a  large  and  varied  line  of  "Lov- 
ell" fixtures  and  fittings  is  manufactured  for  merchant 
vessels. 


!  11 
^1 


Deck  Fixture 


Bulkhead  Fixture 


Deck  Drop  and 
Bulkhead 
Fixtures 


The  accompanying  illustra- 
trations  show  "Lovell"  fixtures, 
steam-tight  and  water-tight,  for 
use  on  decks  and  bulkheads.  A 
complete  line  of  these  fixtures 
was  developed  just  prior  to 
the  war  and  is  widely  known  as  the  "5(X)  line."  This 
type  of  fixture  combines  a  maximum  lighting  unit  with 
a  minimum  drop  of  fixture  and  the  greatest  strength. 

The  "500  line"  was  installed  on  all  the  submarine 
chasers  and  countless  other  vessels  such  as  transports, 
etc.  It  is  now  largely  used  on  merchant  vessels  and  on 
other  commercial  work. 

In  addition  to  the  deck  and  bulkhead  fixtures  illus- 
trated, the  line  includes  drop  fixtures,  single  and  double 
angle  fixtures,  extra  heavy  fixtures  where  great  strength 
is  required,  etc.  All  fixtures  can  be  supplied  for  either 
open  or  conduit  wiring. 

Tlie  material  is  brass  throughout.  Guards  are  made 
of  round  wire  for  maximum  strength  with  wire  clips 
for  holding  in  place  of  solder  and  have  coarse  threads 
to  prevent  jamming. 


Fume-Proof 
Fixtures  for 
Oil  Tankers 


On  certain  types  of  vessels 
such  as  oil  tankers,  etc.,  fixtures 
must,  in  addition  to  being  water- 
tight and  steam-tight,  also  be 
fume-proof.  To  meet  these 
conditions  the  No.  587  fixture 
shown  in  the  accompanying  il- 
lustration has  been  developed. 
It  is  recognized  as  standard  on 
this  class  of  work. 


Fumeproof  Fixtore 


Ceiling 
Fixtures 


For  interior  work  the  genen! 
tendenc>'  in  the  present  day  Is 
to    eliminate    excessive  orm- 
mentation.    Simple  designs  ami- 
bined    with    symmetrical  line* 
and  sufficient  strength  for  Ions 
lite  characterize  "Lovell"  ceiling  fixtures.    These  fix- 
tures, of  the  t>'pe  illus- 
trated, admirably  em- 
body present  day  stan- 
dards   and  are 
suitable  tor  use  in  ol' 
ins,      dining  sal 
etc- 

Xhcsc  fixtures  nay 
be  furnished  with  01 
without  guard,  water- 
tight or  non-water- 
tight, with  boxes  for 
open  or  conduit  wir- 
ing, and  with  clear  or 
frosted  globes,  as  d^ 
sired.  They  arc  of 
Ceiling  FijEture  brass    throughout,  tflf 

boxes  being  of  natural 
brass  finish  and  the  guards,  where  furnished,  of  dari 
navy  bronze  finish. 


Ceiling  I 
and  Angle 
Pendants 

For  passageway,  staterooms, 
and  other  similar  locations 
where  water-tightness  is  not 
essential  on  board  ship,  small, 
neat  designs  of  pendant  and 
bracket  fixtures  are  generally 
used.  These  are  made  in  a 
large  variety  of  arrangements 
such  as  with  one,  two  or 
three  lights,  with  or  without 
box  for  conduit  wiring,  with 
plain  or  fluted  base,  and  plain 
or  embossed  box.  These  pendants  arc  of  brass  thrcmgih 
out.  and  are  furnished  with  opal  glass  or  omaroentil 


CcUing  Penaidl 
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Lighting  Appliances 


shades.  They  are  finished  in  natural  brass  unless 
otherwise  specified,  in  which  case  any  special  finish 
can  be  furnished. 


Desk 
Fixtures 


On  many  vessels  the  offi- 
cers' quarters  are  equipped 
with  desk  lights  similar  to  the 
fixture  No.  845  illustrated. 
This  fixture  has  the  additional 
advantage  of  being  a  combina- 
tion desk  light  and  pendant  or 
bracket  berth  light.  It  is  de- 
tachable at  the  fork  of  the 
arms  for  use  as  desired. 

The  desk  fixtures  are  simi- 
lar to  the  pendant  type  and  are 
manufactured  in  practically 
the  same  variety  of  arrange- 
ment or  finish  of  shade. 


Hand 
Portables 


Desk  Fixture 


"Lovell"  Hand  Portables  are 
built  water-tight  or  non-water- 
tight and  with  flat  or  round 
wire  guard.    These  portables 
are  strong  and  compact  and  can 
be  furnished  to  have  parts  in- 
terchangeable with  those  of  deck  and  bulkhead  fixtures. 
They  are  made  of  brass  throughout,  with  bases  finished 
in  natural  brasi^,  and  guards  of  dark  navy  bronze. 


Lovell 
Water-Tight 
Boxes 

of  brass  or  iron. 


I  As  Marine  lighting  fixtures 
1  are  water-tight,  so  must  the 
I  wiring  be.  For  this  purpose 
I  the  company  manufactures 
I  switch,  junction  and  receptacle 
boxes.  ■  These  boxes  are  made 
The  company  recommends  the 
use  of  brass  entirely  and  aims  as  far  as  possible  to  make 
all  fixtures  of  this  metal,  which  insures  small  expense 
on  replacements  and  serves  to  eliminate  loss  through 
corrosion  from  any  action  in  the  salt  air.  A  general 
line  of  iron  boxes  is  manufactured  for  use  where  speci- 
fied, at  a  slightly  lower  price  than  the  brass  boxes. 

The  interior  fittings  are  usually  made  of  porcelain 
or  molded  composition.    A  rubber  gasket  is  inserted 


Water-Tight  Receptacle 


Water  Tight  Switch 


between  the  box  and  the  cover,  and  all  bosses  are  fur- 
nished blank  unless  tapping  is  specified. 

The  great  advantage  in  the  design  of  the  "Lovell" 
switch  is  the  small  number  of  parts  and  the  great  sim- 
plicit}'.  To  meet  Navy  requirements  it  is  necessary  to 
construct  this  equipment  using  standard  parts,  all  in- 
terchangeable, and  this  feature  has  been  extended  to 
the  Lovell  commercial  line  for  the  convenience  of  users. 

Thus  where  it  is  necessary  to  dismantle  boxes,  the  in- 
terchangeability  permits  the  replacing  of  small  parts 
without  discarding  the  complete  box. 


Stuffing 
Tubes 


The  conduits  or  armored  ca- 
ble used  for  wiring  are  lead 
through  the  decks  and  bulk- 
heads and  the  ends  are  attached 
to  any  connection  through  the 
medium  of  water-tight  tubes, 
known  as  terminal  and  stuffing  tubes.  These  tubes 
can  be  furnished  in  varying  lengths  to  suit  the  thick- 
ness of  the  bulkhead  or  deck.  Where  stuffing  box  does 
not  fit  over  conduit,  a  hard  rubber  lining  is  furnished, 
and  suitable  gaskets  can  also  be  furnished. 

"Lovell"  bulkhead  stuffing  tubes  are  built  in  sizes 
(inside  diameter  of  hard  rubber  lining)  7/16",  Vs", 
13/16",  i%"  and  I  5/16".  Conduit  stuffing  tubes  for 
the  following  L  P.  S.  conduit:  i",  iH"  and 


Hand  Portable 


Conduit  Staffing  Tube 


Bulkhead  Stuffing  Tube 
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Ship's  Lights — Cargo  Reflectors 


they  are  made  or  what  is  known  as  *'Na\T  Bronzf. 
This  is  a  steel  color  similar  to  a  gun  barrel. 

The  highest  type  of  lights  have  a  cut  glass  Frn\:^ 
lens,  others  a  ver>'  high  grade  pressed  glass  lens.  IcI 
all  cases  these  lights  are  finished  so  as  to  be  extrrrKl; 
durable  in  salt  air.    These  lights  are  all  of  the  ^n^•| 
construction,  heavily  and  sturdily  built  to  stand  *' 
most  severe  ser\'ice  to  which  they  could  be  subjected. 

The  completeness  of  the  line  of  "LovcU"  ship'*  li^:- 
enables  the  company  to  furnish  standard  cquipmfm  ? 
outfit  completcl)  any  type  of  vessel. 


I  Ship^s 
I  Running 
I  Lights 

lights  is  either  the 


Side  Light 

"Lovcll"  ship's  runninjr  lights 
\  are  made  either  of  brass,  cop- 
per or  {galvanized  sheet  steel, 
and  for  the  use  of  oil  or  electric 
light,  or  for  a  combination  of 
both.  The  finish  of  these 
polished  natural  metal  of  which 


Cargo 
Rcflcclora 


Cargo  Reflector 

1  Cargo  Reflectors  are  rur| 
\  nishcd,  fitted  with  wireless  du 
:  ter  with  from  two  to  eight  lip 
;  as  desired.  These  reflectors  J 
^  fitted  with  a  substantially 
guard  of  ^4"  round  rod  with 
clips  at  all  crossings.  The  reflector  body  k  made  oiL 
heavy  galvanized  sheet  steel  and  can  be  made  withi 
copper  shell  if  desired.  The  finish  is  white  enamel  in-l 
side  and  black  outside,  the  guard  being  of  hea\T  rod.1 
finished  navy  bronze. 

Catalog  No.  500,  issued  by  F.  H.  Lovell  &  Co..  ew- 
ers a  most  extensive  line  of  watertight  and  stcamtight 
marine  wiring  and  lighting  appliances.  This  catalflg| 
is  sent  on  application. 
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Automatic  Reclosing  Circuit  Breakers 


I  Complete  Auto* 
I  matic  Protection 
i  of  Direct  Current 
i  Circuits 


The  Automatic  Reclosing  Cir- 
cuit Breaker,  illustrated  below, 
was  designed  to  control  the  re- 
closing as  well  as  the  opening 
of  direct  current  circuits.  It 
therefore  affords  complete  pro- 
tection of  the  line  after  a  short  circuit  or  overload  by 
remaining  open  as  long  as  the  short  circuit  exists  or 
the  rheostat  is  in  the  operating  position  and  by  reclos- 
ing as  soon  as  the  load  conditions  are  proper. 


Type  ARL  Automatic  Reclosing  Circuit  Breaker 


Sizes  and 
Construction 


The  Automatic  Reclosing  Cir- 
I  cuit  Breaker  is  built  in  a  num- 
I  ber  of  sizes  for  circuits  of  vari- 
I  ous  capacities  as  listed  below. 


TABLE  OF  CAPACITIKS  AM)  DIMENSIONS 


Type 


CHI. 
CICL 
CHL 
ORI^ 
CRL 
ORL 
ORL 
ARL 
ARL 
AHL 
ARL 

miu 

DRL 


Ampere  Overload 
Calibration. 


Rftttnir]  Miri  I  MKjl  [ 


Volts 


KHJ 

nm 

M.IO 


1  ori 
21  Ml 

■U)  * 

mm 
vdtm 


21  HI 

nm 
my 
mm 
.'■nil 

1-J)M1 

I  Him 


lrij  mm  '^^i^'^^^ 


]  1  lt.,^.¥^>.f^f^f> 

\\&% 

1  Uj.^'.VlKlKH 

I  ni.2"jo.HiM 
t  in,2A[i,i>tiii 


Dim('!i>i  tils  in  Inrhes 


»f  C     l>  K 


^  \^ 

m 
1 ' 

1 1. 

1  s 

111 

a 


11 

0 

o 
u 

o 
o 

l.lj 

m 


7  4 

it: 

12 
1» 


JJ 


i 

4  ^ 

i 

It 


OK 

7?- 
7 


4 

lii 


The  operating  and  trip  coils  arc  completely  housed 
and  protected  in  a  cast  iron  frame  which  carries  the 


operating  mechanism.  The  main  current  carry  ing  con- 
tacts are  standard  construction,  consisting  of  laminated 
copper  brush,  secondary^  copper  to  copper  contacts,  and 
strong  and  substantial  graphalloy  contacts  to  make  the 
final  break  and  rupture  the  arc.  The  breakers  are 
mounted  on  standard  sized  slate  with  ^4  beveled 
edges  and  black  marine  finish  unless  otherwise  specified. 

I ' ' ' ' """1  The  Automatic  Reclosing  Cir- 
1  Breaker  consists  essentially  of 
Operation  }  three  coils:  the  operating  coil 
I  which  closes  the  main  contact 

i  ,  ,  ,„„.  .1  and  holds  the  breaker  closed ; 

the  overload  coil  which  causes 
the  breaker  to  open  in  case  of  an  excessive  current ; 
and  the  trip  coil  which  releases  the  lockout  and  per- 
mits the  breaker  to  reclosc. 

The  breaker  being  held  closed  magnetically,  will 
open  either  in  the  event  of  voltage  failure  or  by  the 
momentary  opening  of  operating  coil  circuit  which 
will  result  from  an  overload  or  short  circuit.  Before 
the  trip  coil  can  possibly  act  to  reclose  the  circuit  a 
dash  pot  included  in  the  reclosing  mechanism  pro- 
vides a  definite  time  interval  during  which  the  breaker 
must  remain  open  regardless  of  the  cause  of  opening. 
The  circuits,  coils,  and  contacts  in  the  breaker  are  so 
arranged  that  the  breaker  does  not  attempt  to  close 
while  a  short  circuit  or  overload  of  low  resistance  ex- 
ists, but  does  close  instantly  and  automatically  upon 
the  removal  of  the  short  circuit  or  overload. 

The  breaker  has  three  adjustments;  an  overload  ad- 
justment, a  time  interval  adjustment,  and  a  **dead 
load"  adjustment.  It  may  be  adjusted  to  open  at  a 
certain  value  of  current,  remain  open  a  definite  time 
interval,  and  then  reclose  when  the  load  conditions 
have  become  such  that  a  current,  not  in  excess  of  the 
"dead  load"  setting  of  the  breaker,  will  flow  when  the 
breaker  closes.  For  generator  service,  it  may  also  be 
adjusted  to  open  and  remain  open  by  thermostats 
which  can  be  furnished  to  be  placed  on  bearings. 


Automatic  Re-  i 
closing  Battery  \ 
Charging  Switches  i 


Type  "IT  Switch.    10  to 
50  Amp.  Size 


Type  **H'*  Battery  Charging 
Switches  are  used  in  the  charg- 
ing circuit  of  a  battery  to  pre- 
vent the  battery  from  discharg- 
ing back  into  the  source  of  sup- 
ply in  case  the  charging  voltage 
drops  too  low  to  maintain 
the  charging  current. 

They  open  automatically 
when  the  charging  current 
falls  to  zero  and  reclosc 
automatically  when  the 
voltage  is  restored  to 
normal  value  for  charg- 
ing the  battery.  The 
opening  of  the  switch  de- 
pends directly  and  posi- 
tively upon  the  charging 
current   falling  to  zero. 

These  switches  are  fur- 
nished for  any  standard 
voltage  and  in  capacities 
of  lo,  30,  50  and  100 
amperes    normal  rating. 
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Radio  Equipment 


Radio 
Equipment 


Radio  equipment  is  rfquirn 
by  law  on  all  vessek  navigatiif 
the  ocean  or  the  Great  Laka 
and  licensed  to  earn",  or  ciry- 

 1  ing,  fifty  or  more  persons.  i> 

eluding  passengers  (jr  cie\r.  cr 
both.  The  advantages  of  having  radio  availablf  is 
now  so  generally  recognized  that  practically  all  vf*- 
sels  now  being  built,  whether  required  by  law  ur  an 
are  so  equipped.  Modern  radio  apparatus  ha*  rticbfi 
such  a  state  of  development  that  it  is  possible  to  up- 
sider  it  just  as  much  a  part  of  the  standard  cquipn-rr.: 
of  a  ship  as  the  lighting  plant  or  galley  stove. 

i  Cutting  and  Washington  Ki 
dio  Sets  have  been  pron'.i.n:ri 
by  experts  as  the  simpler  ;nc 
most  efficient  on  the  mirk:: 
and  have  been  used  on  .all  ^:^ 
of  vessels  from  seaplanes  to  *i.> 
marines. 


Cutting  and 
Washington  Sets 


Sizes  Built  and 
Power  Required 


Standard     sizes    arc    s  :c 
KW,    1/2  KW   and  2 
and  power  leads  to  the  rui. 
room  should  have  capadt\ 

  approximately  700  watt*.  iSj; 

watts  and  40cx>  watts,  iio!:; 
volt  direct  current  respectively   for  the  three 
Special  motor  generators  are  required  where  no\\: 
direct  current  is  not  available. 


Space  Required 
Radio  Room 


2  K  W   Traiis'niilter  and  Motor  Generator 


Illustrated  on  the  follow ji| 
page  is  a  sketch  showins:  lHc 
minimum  space  required  fc:  1 
2  KW  set.  For  a  3  10  KW 
J  or  1/2  KW  almost  the  ^ 
space  is  required,  except  tbl 
for  these  two  sizes  it  is  necessary  to  provide  an  operat- 
ing table  at  least  two  feet  longer  as  the  transmirtfr 
rests  on  the  table.  The  motor  generator  of  the  1  :o 
KW  is  built  in  the  panel  and  for  the  1/2  KW 
motor  generator  can  occupy  any  convenient  space  jn- 
der  the  table.  The  radio  room  may  be  as  in;ich 
larger  as  desired,  and  frequently  is  combined  with  the 
stateroom  of  the  radio  operator.  The  radio  rt^-r'n 
should  be  on  the  main  deck,  or  near  the  chart  nv'is 
in  order  to  give  as  direct  a  lead-in  from  the  antenru 
as  possible,  and  for  easy  communication  with  ihf 
navigator. 

-The  Range  depends  on  nuoF 
i  factors,  some  of  the  mort  im- 
Range         i  portant  being  as  follows: 

^      I.  Power   and  efficicncr  of 

 ^  the 

transmitting  set. 
2.  The  t^-pc  and  efficiena  oi 
the  receiving  set  at  the  stations  to  which  messages 
are  sent. 

The  properties  of  the  antenna,  height,  length  and 
ground.  (Wooden  vessels  should  have  a  coppr 
ground  on  the  hull  below  the  water  line.) 

4.  The  character  of  the  surface  over  which  ine- 
sages  are  sent. 

5.  The  time  of  day  or  night,  winter  or  sumniff. 
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Radio  Equipment 


latitude,  Atlantic  or  Pacific  Ocean,  and  atmospheric 
conditions  generally. 

6.  The  ability  and  efficiency  of  the  operators  at  both 
transmitting  and  receiving  stations. 

The  table  below  gives  approximately  the  daylight 
range  that  may  be  expected  from  a  2  KW  transmitter 
on  a  steel  ship  with  an  antenna  of  the  dimensions 
given.  Take  one-half  of  these  distances  for  the  range 
of  a  1/2  KW  and  2/5  for  the  3/10  KW  set.  The 
night  range  may  be  from  two  to  five  times  the  day- 
light range,  depending  upon  the  usual  conditions  of 
radio  communication. 

APPROXIMATE  RANGE  IN  MILES  FOR  2  K.W. 
DAYLIGHT  SENDING 


Antenna 
Height 
Fwt  Abote 
Mala  Deck. 


40 

50 
60 
70 
80 
90 
100 
110 
120 


Antenna  Length  In  Feet. 


50 

TU  ' 

100 

110 

120 

130 

140 

200 

220 

240 

300 

- 

240 

260 

:im 

:e^;o 

34 

360 

320 

jia 

400 

400 

.ISO 

400 

no 

420 

43<) 

440 

450 

460 

43Q 

440 

450 

400 

480 

400 

500 

500 

500 

500 

510 

520 

5V0 

510 

520 

520 

530 

540 

520 

540 

540 

540 

550 

550 

550 

560 

570 

For  Special  Conditions  Cotnmunlrate  with  the  Manufacturers. 


Selection  of 
Apparatus 


In  selecting  radio  apparatus 
the  first  thing  to  determine  is 
the  size  of  set  to  be  used  and 
the  preceding  table  will  be  of 

I  ,    ,  i  assistance,  bearing  in  mind  that 

coastwise  vessels  rarely  need  a 
daylight  range  of  more  than  one  hundred  fifty  miles 
and  transoceanic  ships  of  more  than  300  miles.  After 
the  size  of  the  set  has  been  decided  upon,  the  particu- 
lar characteristics  of  the  radio  set  should  be  considered 
and  following  are  some  of  the  features  of  Cutting  & 
Washington  sets  which  have  made  them  so  deservedly 
popular. 

I ■"' i  Cutting  &  Washington 
I  I  radio  sets  have  fewer  parts  than 

Simplicity  I  those  of  any  other  manufac- 
I  1  ture.    There  are  no  critical  ad- 

L  ,  }  justments  and  few  of  any  kind 

to  make.  Anyone  who  knows 
the  code  can  operate  them. 

 i      The  experience  of  all  users  is 

i  well  summed  up  by  quoting 
Reliability      |  from  a  letter  from  one  user, 
I  *'the  set  has  now  been  in  service 

   J  for  about  ten  months  and  it  is 

entirely  satisfactor>'  and  during 
the  above  period  it  has  always  been  in  operation." 

r" ' :  Cutting  &  Washington 
I  \  radio  sets  will  operate  through 

j  Efficiency  |  a  wider  range  of  ship's  voltage 
f  than  any  other  set  made  with- 
!  ,  .,   1  out  the  note  breaking.  The  dis- 
tinctive 500  cycle  musical  note, 
characteristic  of  our  sets  alone,  carries  through  in- 
terference that  would  be  impossible  for  many  sets. 
Taking  into  account  all  of  the  factors  of  design,  con- 
struction and  operation  it  is  safe  to  assert  that  they  are 
the  most  efficient  sets  obtainable. 


Quietness 
and  Safety 


Operating  on  the  impact  ex- 
citation principle  with  gap  volt- 
age of  250  as  compared  with 
8,000  to  20,000  of  ordinary 
 ,„„„„,  ,  ,  ,i  quench  sets,  it  is  easily  under- 
stood that  greater  safety  is  ob- 
tained and  lacking  the  flashing  and  crackling  of  the 
ordinary  spark  sets  are  practically  noiseless,  which 
contributes  to  a  secrecy  most  desirable. 

1"" ""'i  It  has  been  customary,  until 
the  advent  of  Cutting  & 
Washington  sets,  for  ship 
owners  to  pay  larjre  sums  an- 

\  ,  ,  nually  for  the  maintenance  of 

radio  sets.  There  is  no  more 
reason  to  pay  for  maintenance  of  Cutting  and  Wash- 
ington radio  sets  than  to  do  so  for  a  ship's  dynamo, 
for  the  average  cost  has  not  exceeded  five  dollars  per 
year  per  ship»  covering  a  period  of  several  years.  The 
accounting  for  messages  sent  or  received  is  a  simple 
matter. 


Maintenance 
and  Service 


Elevaf  ion. 

Minimnm  Space  Required  for  Radio  Roonv 
2  KW  Culling  &  Washington  Set 


CUTTING  &  WASHINGTON  RADIO  CORPORATION 

6  AND  8  WEST  48th  STREET,  NEW  YORK,  N.  Y. 
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Electrose  Insulators  1,000  to  1,000,000  Volts 


I'.  S.  S.  New  .M<?xi«"o    K!♦^^t^<)^e  KquipptMl 


Electrose 
Insulators 


Klectro'NC  Insulators  ii  r  c 
■  standard  with  the  United 
States  Navy  and  Army  and 
\virele>s  tclejiraph  and  telephone 
companies.  Klectrosc  is  made 
up  in  a  number  of  jirades  for 
various  requirements,  each  jrrade  possessing  special 
characteristics.  Electrose  insulators  are  the  best  in  the 
world  for  high  frequency  ciirrents.  power  and  trans- 
mission circuits. 


Rod  IVpe  Strain  Insulators 
are  made  up  in  various  sizes. 
The  terminals  are  riveted  to  a 
fibre  rod  hermetically  imbedded 
in  the  Electrose.  Different 
st>les  of  terminals  can  also  be 
provided.     This  form  of  construction  prevents  the 


Rod  Type  Strain 
Insulators 


No.  4r,07 


No.  4514 


ir>i7 


N...  4.")  18 
Kod  T>pe  Strain  Jii^^ululdre; 


r.  S.  S.  South  Carolina  Lemding  Two  Dmeion?- 
Ellectrote  Ecfuipped 

line  from  falling,  even  though  the  Electrode  ins;:lacc< 
becomes  injured  or  totally  destroyed.    This  t>pc 
aKo  be  furnished  without  imbedded  rod. 


Disc  Strain  and 
Suspension 
Intrulators 


Hoth   the  "Strain"  and  th: 
"Suspension"   types  of  ln>u' 
tors  consist  of  insulating 
furnished      with  intcrlockin 
terminals  at  each  end  to  pcnr 
connecting  any  number 
in  series  U)ng  enough  to  provide  the  desired  insuhti 
The  series  is  often  graded  from  a  large  insulator  at  i 
conductor  to  a  smaller  one  at 
the  support,   thus  rcduoini 
the  weight  and  at  the  san:r 
time  increasing  the  dielectr! 
qu ah' ties  of  the  series. 


No.  157 


No.  9351 

Disc  Strain  and  Suspenuon  Insulatort 


K(.)I)  'J'YPK  AXl)  DISC  STRAIN  AXl)  SL'Si^F.XSIOX  INSULATORS 


(h.-rall 

iSi-.-ikIn;; 
sir.'tik'ih 

M«-<haniral 

KUrlrlral 

Elrctrlral 

NuraNr 

..:  B(.<ly 

of  Kv.. 

I/.'iiiltW 

Tist 

Valui'  l»ry 

ValiK  Kain 

Uni* 

in  liirhi's 

in  iiirhcs 

ill  Iik-Im  s 

ill  iiiclirs 

in  ]x)UMil.c 

in  iximuls 

In  \olts 

In  Tolts 

Vnltace 

t507 

1  i.i. 

2.00H 

1.000 

IK),  000 

55.000 

22.000 

4ril4 

1% 

12 

M.nnn 

l..')00 

14.000 

80.000 

33.000 

4517 

IS 

\ 

r>,0(ii) 

2.500 

185.000 

100.000 

44.000 

4ril» 

IS 

1 

•>•■> 

i>.(MII> 

r^.ooo 

185.000 

100.000 

44.000 

165 

3'j 

I'lXlK 

To.-; 

•jn.iMH) 

10.000 

85.000 

55.000 

2.V0OO 

157 

3 

l\xl 

Hn; 

14.<HI|) 

7.000 

75.000 

40.000 

la.ooo 

93n2-A 

10 

^% 

1 'ill's. 

n»... 

10.000 

100.000 

55.000 

35.000 

9:'.',  I  Mftd 

up  of  !>r{(M 

A.  !!:'U2  A. 

N.?n3-A  ati.l 

•IftlTlFi  "O".^ 

■jn.nnn 

10.000 

270.000 

150.000 

66.000 

IHt  Voluce 
I>ry 
In  volts 
60.000 
10.000 
12.000 
12.000 
R5.000 
50.000 
75.000 
ISO.  000 


1 

It 

IX 
N 
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Electrose  Insulators  1,000  to  1,000,000  Volts 


Electrose 
Standard 
Products 


U.  S.  S.  K-2,  Electrose  Equipped 

The  Electrose  Manufactur- 
ing Company  make  Disc  Strain 
and  Suspension  Line  Insulators, 
Pin  Type  Line  Insulators,  In- 
sulator Pins,  **Safety  Strain" 
Insulators,  Disc  Hood, 
Thimble  and  Rod  Type  Strain  Insulators,  Spool  and 
Bracket-Arm  Strain  Insulators,  Roof  Barrier  and 
Wall  Bushings  and  Insulated  Connectors,  Single  and 
Multi-Part  Plain  and  Locking,  Water  and  Gas  Tight, 
Bushings  and  Insulated  Connectors,  Bus-Bar  Insu- 
lators, Insulating  Supports  and  Pedestals,  Arc  Lamp 
Insulators,  Insulating  Knobs  and  Handles,  Insulat- 
ing Sheets,  Tubes  and  Rods,  etc. 

Also,  Electrose  Railway  Overhead,  Surface  and 
Underground  Line  Insulators:  Safety  and  other  types 
of  Strain  Insulators,  Brooklyn  Strain  Insulators,  In- 
sulated Turn-Buckles,  etc.  A  complete  line  always  car- 
ried in  stock. 

Electrose  Insulation  (certain  grades)  is  recognized 
as  the  best  obtainable  for  use  in  connection  with  in- 
sulating parts  for  Radio  Work,  Ignition  Service  for 
Automobiles,  Aeroplanes,  Motor  Boats,  etc. 

Electrose  Insulation  for  ignition  parts:  Distribu- 
tor Blocks,  Discs  Switch  Bases,  Spools,  Brush  Hold- 
ers, Knobs,  Handles,  etc. 

Insulators  and  insulating  parts  and  devices  of  spe- 
cial size  and  forms,  designed  and  made  to  order. 


U.  S.  Submarine  Chaser  A-2,  Electrose  Equipped 


No.  2 


No.  7 


No.  14 


No.  10  (New  Type)  No.  10  (Old  Type) 

Safety  Strain  Insulators 


No.  6277 
Iniiulaling  Bushing 


No.  6815 
Insulated  Connector 


No.  7724 
Insulated  Connector 


No.  6030 
Insulating  Bushing 


Number 


2 
7 

14 

10  New  Type 

10  Old  Type 


DiajKter 
in  Inches 

4 
4 


Ungth 
or  Body 
la  Inches 

4A 


Opening 
or  Eye 
In  inchet 

lAz% 


SAFETY  STRAIN  INSULATORS 

Orerall        Breakinf      Mcrhanleal          Eleetrleal  Electrical 

Uncth         Strength          Test             Value  Dry  Value  Dry 

in  inrbea       In  pounds      In  pounds            in  volts  in  Tolts 


5^ 


7.000 
10,000 

10,000 
20.000 
20.000 


4.000 
6.000 
6.000 
10.000 
10.000 


12.000  7.000 

25.000  12.000 

25.000  15.000 

45.000  25.000 

40.000  20.000 


Vest 
Voltafs 

Dry 
Id  volts 

6.000 
10.000 
15.000 
20.000 
15.000 


Voltage 

2.500 
6.600 
6.600 
11.000 
11.000 


Net  Weight 

Caeta 
in  pounds 


CONNECTORS  AND  BUSHINGS 


Dianeteror 

Body 
iBiaelMS 


7724 


«wrall 
Lmgth 
ini  - 


41 


mectrical 
Value  Bain 
Test  in  Volts 
Upper  Etad 

190.000 


Electrical  Value  Dry  Test 
 in  Volts  


Upper  End 
235.000 


Low  End 
110.000 


Value 
inoU 


250.000  volts 


Tntedto 


85.000  volts 


LiiM  Voltafs 


66.000 


Net  Weiikt 
Each  la 


75 


Electrical 

Eleetrkal 

Eleetrkal 

ValwRaiB 

Value  Diy 

VataeDry 
TBitlnddi 
End 

Test  Outside 
End 

Test  OulsldB 
Ebd 

60S0 

130.000 

180.000 

180.000 

180.000  " 

130.000  " 

66,000 

65 

6277  2 

^  li 

85.000 

60.000 

45.000 

90.000  " 

45.000  " 

11.000 

1" 

6815  1 

20.000 

50.000 

20.000 

85.000  " 

20.000  " 

6,600 
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Marine  Storage  Batteries 


The  Eclisoii  Slor» 
age  Battery  in 
Wireless  Service 


As  lijjhts  or  emergency  wire- 
less apparatus  may  be  required 
on  a  ship  at  any  time  during  the 
day  or  night,  there  must  be  al- 
ways at  hand  some  constant  and 
dependable   source   of  electric 
current.  The  Edison  Nickel-lron-Alkaline  Storage  Bat- 
tery meets  this  situation  and  at  the  same  time  overcomes 
the  weaknesses  of  tlie  older  types  of  storage  batteries. 

Wireless  Telegraph 
Apparatus  demands  reli- 
ability of  the  highest  or- 
der. Kmergency  apparatus 
must  be  available  that  will 
enable  the  operator  to  ob- 
tain full  power  instantly 
for  operating  the  radio 
equipment. 

The  Edi>on  Storage 
Hattery  has  met  the  exac- 
tions of  marine  auxiliary 
wireless  service  more 
closely  than  any  other 
source  of  power. 


Used  in  Ship- 
yards for  Trucks 
and  Tractors 


Typical  Wireless 
Installation 


Trucks  and  Tractorf  ccpi 
wftfi  Edi^n  Storage  iin 
are  widely  used  in  ship\ard.oil 
carrying  parts  from  one  >hi>f 
another,  and  on  dock?  for 
in^  and  unlnading  vcsi^ck 
superior it>'  of  these  trucks  over  man-powtr  hit 
St  rated  daily  in  thousands  in^tallationsy 

Storage  hattery  trucks  arc  built  to  fi-it 
usage.  What  about  the  ^9Apragl^-||filrm? 
a    storage    battery  _ .         -  -i. 

built  throughout  of  , 
steel  —  steel  plates, 
steel  poles,  steel  con- 
tainer —  and  having 
nothing  about  it  to 
break  or  crack  is  the 
logical  battery  for 
this  service. 

With  no  regular 
plate  renewals,  no 
broken  parts,  no 
cracked  containers, 
and  no  ordinarv  ac- 


Edison  Batteries  do  not  require 
the  attention  of  experienced  bat- 
ter}' men  to  carry  out  an  elaborate 
system  of  inspection  and  mainte- 
nance. The  operating  rules  are 
few  and  simple. 

The  Edison  Storage  Battery  i> 
built  entirely  of  steel,  is  practically 
unbreakable  and  is  so  constructed 
that  it  can  be  tipped  to  an  angle  ot 
4S  degrees  without  spilling  the 
electrolyte.  Should  the  solution 
be  spilled  it  is  harmless,  and  as  it 
contains  no  acid,  the  metal  fasten- 
ings of  the  hull  will  not  be  affected 
if  the  liquid  runs  into  the  bilge. 

The  Merchants  and  Miners  Transportation  Com- 
pany, the  United  Fruit  Company,  the  Standard  Oil 
Company  and  many  other  large  Steamship  Companies 
are  using  Edison  Storage  Batteries  exclusively 
for  auxiliary  lighting  and  emergency  wireless 
purposes. 


Edison  Tracks  in  SktpfvJ 

cident  that  wiLl  put  tbebi^j 
of  commission^  the  Edtm  ' 

interrittltisd'  ^ivt&u 

Edison    Storage  Bftttencs 
the  highest  Service  Factor, 
will  Qperiii«  ti^iivy  wotkiiv  < 
loo  per  cent  capacity  md 
full  day's  work  mA  iay. 
indicates  the  reason  why  Ed 
StQraE*  Batteries  have  been ; 
ficd     for    thousands  • 
trucks  and  tractors. 


 'i       Distributors   arc  Incatfi 

I  New  York,   Boston,  Philip 
Distributors     f  phia»  Cleveland,  Chicigo- 

I  Orleans,    San    Franciscf  «IJ 

 J  Seattle.    The  General  Di?! 

utor  for  New  York  Giy 
V'icinitv  is  the  Smith-Meeker  Engineering  Ca, 
Liberty  St.,  New  York  City, 


DATA  AND  TKAV  DIMENSIONS  OF  EDISON  STORAGE.  jaAXyglHES 


Type  of  Cell  i  letters  (liMiotc         of  |il>it«-. 
rtmiri's     ilfiioto     iiMiiili<>r    oi"     Illicit  iVf 



Rated  cnpaolty.  ainpnro-lioiirfl  

Averopro  discbarKo  voltnpo  per  <p11.. 
Rate  ttf  charge,  ainpores  for  7  ]iourH. 
Normal  rate  of  dlscharpo,  nmpon-s.. 

WolRbt  of  alnfrle  cell,  pounds  

Welplit  piT  cell.  In  tray.s.  pounds... 
OTerall  Tray  Dimensiong,  in  Inches 

Width    of  trn.v  

Height  over  nil  miler  rap  closodK. 
nelRht  over  all  tniler  i-nji  <»pen).... 
Ix'neth  nf  tnivs:  1  ndl  tV:iy  


in 
n 
11' 


HIII 

H2 

lU 

BO 

A4 

A5 

IS.  7." 

112.5  ~' 

150 

187.5 

1.2 

i.'j 

1.2 

1.2 

1.2 

1.2 

7..-. 

ir,  1 

22.5 

30 

37.5 

3.7r> 

7.,'i 

ir. 

22!5 

30 

37.3 

4S 

4.U 

4.7 

7.5 

10.8  , 

13.9 

16.7 

t».4 

n.i 

s.a  . 

11.7  ' 

15.3 

18.1 

«K 

C»y 

G»(. 

6^ 

11-% 

14% 

14% 

10'^, 

10%  1 

10 

1« 

41, 

4% 

7^H, 

0 

10 

14)  »i 

13% 

lOTi 

12% 

14  H 

l^S.  1 

18H 

14 

16% 

in:^j 

IB'Vi 

22% 

17i<, 

20 

107  -;,  , 

20% 

20  Vi 

23% 

It-K.  . 

2:i 

31ii 

23114 

28H 

ir.i.. 

20 

35%  1 

27  l; 

32t4 

20", 

39Ti, 

30% 

36 

2(>\ 

32T4. 

33  V4 

40% 

•ji* '  1 

2-JU 

3«% 

43% 

f  •  *  T  M  « 

'2  \ 

■2A\ 

40 

JW4 

i.t 

•r  Jt 

n 

75 

TS 

SiS.2 

«H 

t 

14% 

7% 

Km 

2a% 

^\ 

*'*  "-1 

■ «  <  ■ j 
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Engine  Room  Telegraphs 


Single  Dial 

Engine 
Transmitter 


"1  Single  Dial  Engine  Trans- 
i  mitters  are  made  in  standard 
I  sizes,  as  shown  in  the  table  be- 
;  low,  either  of  the  **Reply"  or 
.i  "Non-RepV*  type,  and  with 
Automatic  Direction  Tell-Tale 
Pointer  if  required. 

These  Transmitters  are  made 
entirely  of  polished  brass  with  oil 
lamp,  combined  oil  and  electric 
lamp,  or  both  oil  and  electric 
lamps;  polished  brass  head  on  cast 
iron  pillar;  and  cast  iron  head  and 
pillar,  with  brass  front  rim  and 
brass  lever  handle. 

The  Indicators  are  made  in 
standard  sizes,  as  shown  in  the  ta- 
ble below,  either  of  the  "Reply" 
()r  Non-Reply"  type,  fitted  with 
loud-sounding  gong.  When  re- 
quired they  are  made  with  Du- 
plex Gongs,  having  a  deep  tone 
for  "Ahead"  and  a  shrill  tone  for 
"Astern"  orders,  and  also  with 
Automatic  Reply  Pointer  actuated 
from  the  w^eigh  shaft. 

All  our  instruments  are  of  first 
class    workmanship    and  •  finish 
throughout,  being  (hade  by.  a  staff 
of  thoroughly  qualified  workmen, 
and  are  guaranteed  against  defec- 
tive material  or  faulty  construc- 
tion for  a  period  of  I2  months 
Si    le  Dial  Re  1    ^^^^  ^^^^       delivery.    We  will 
BJ^IineTrLmftte^  ^^^^^^^^  [l^^       ^ost,  any  part  or 
with  Engine  Room  P^rts,  which  may  prove  defective 
Indicator         during  that  time. 


Double  Dial 

Engine 
Transmitters 


Automatic 
Tell-Tale  Pointer  if  required. 

These  Transmitters  are  made 
entirely  of  polished  brass  with  oil 
lamp,  combined  oil  and  electric 
lamp,  or  both  oil  and  electric 
lamps;  polished  brass  head  on  cast 
iron  pillar;  and  cast  iron  head 
and  pillar  with  brass  front  rim 
and  brass  lever  handle. 

The  Indicators  are  made  in 
standard  sizes,  as  shown  in  the  ta- 
ble below,  either  of  the  "Reply" 
or  "Non-Reply"  type,  fitted  with 
loud-sounding  gong.  When  re- 
quired, they  are  made  with  Du- 
plex Gongs,  having  a  deep  tone 
for  "Ahead"  and  a  shrill  tone  for 
"Astern"  orders,  and  also  with 
Automatic  Reply  Pointer  actuated 
from  weigh  shaft. 

All  our  instruments  are  of  first 
dass  workmanship  and  finish 
throughout. 

When  sending  inquiries  for 
Telegraphs,  give  the  approximate 
size  of  dial  required,  and,  if  pos- 
sible, also  state  number  of  angles 
in  the  lead,  together  with  the  ap- 
proximate length  of  lead,  as  this 
enables  us  to  send  in  accurate 
quotations  and  also  to  supply  the 
exact  quantity  of  fittings  required. 


i  Double  Dial  Engine  Trans- 
1  mitters  are  made  in  standard 
I  sizes,  as  shown  in  the  tabic  be- 
1  low,  either  of  the  ''Reply"  or 
I  "Non-Reply"  type,  and  with 
Engine  Direction 


Double  Dial  Reply 
Engine  Transmitter 
with  Engine  Room 
Indicator 


TRANSMITTERS 

TRANSMITTERS 

visible  Diameter 

Diameter 

Height  from  BaM 

Visible  Diameter 

Diameter 

Height  rrom  Base 

or  Dial 

over  Rim 

to  TOp  of  Head 

or  Dial 

ofer  Rim 

to  Top  of  Head 

In  inches 

in  incbes 

In  inches 

In  inches 

in  inches 

in  inches 

6 

28 

6 

7/2 

28 

7 

30 

7 

8/2 

30 

8 

39 

8 

9/2 

39 

9 

42 

9 

101/2 

42 

lO 

43 

10 

11/2 

43 

1 1 

45 

II 

121/2 

45 

12 

46 

12 

14 

46 

14 

i6 

46 

14 

16 

46 

i6 

46 

16 

isy2 

46 

i8 

46 

18 

2oy2 

46 

20 

23 

46 

20 

23 

46 

INDICATORS 


INDICATORS 


Visible  Diameter 

Diameter  on 

or  Dial 

Rim 

in  inches 

in  inches 

9 

II 

13 

12 

14 

14 

16 

16 

18 

18 

20 

22 

24 

24 

27 

Visible  Diawtcr 
or  Dial 

IB 

9 
II 
12 

14 
16 
18 
22 
24 


Diameter  over 
Bin  » 
in  inches 

II 
13 
14 
16 
18 
20 
24 
27 
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Chadburn  Ship  Telegraphs 


"" :  More  than  200  years  ago  the 
Chadburn  ^  original  Chadburn  phint  was 
^       ,  established,  at  Liverpool,  Eng- 

hxperience      .  ^^^^^^       ^^e  manufacture  of  va- 

.  .      .  rious    types    of  instruments. 

Chadburn  ship  instruments  are 
the  development  of  over  so  years  experience  in  this 
type  of  work. 
During  this  time 
many  special  fea- 
tures have  been 
developed  which 
make  these  in- 
struments dis- 
tinctive— the  rec- 
ognized standard 
of  quality. 

Chadburn  Ship 
Telegraphs,  for 
example,  are  in- 
stalled in  more 
than  12,000  ves- 
sels, for  mer- 
chant, naval, 
and,  in  fact, 
every  type  of 
service.  This  fact 
demonstrates  the  wide  use  and  satisfactory  service  of 
Chadburn  instruments. 

f" ■' I      The  Chadburn   Ship  Tele- 
graph Company  of  America,  in- 
corporated in  New  York  State, 
manufactures  high  grade  ship 
:  ,,„„.,,.  ,„  ,.,..   equipment  of  the  Chadburn  de- 

sign and  workmansiiip  through- 
out. The  plant,  at  Troy,  N.  Y.,  is  building  ship  tele- 
graphs, engine  coimters,  and  other  types  of  ship  equip- 
ment for  mercantile  service,  as  well  as  many  special 
instruments  for  the  United  States  Navy. 

The  complete  equipment  and  convenient  location  of 
the  factory  insure  prompt  deliveries.  Where  desired, 
the  installation  work  can  be  handled  entirely  by  the 
Chadburn  Company. 

It  is  particularl\  necessary 
that  Ships'  Telegraphs  be  abso- 
lutely and  unquestionably  trust- 
worthy. Upon  the  faithful  trans- 
mission of  orders  from  the 
bridge  to  the  engine  room  de- 
pends the  engineer's  prompt  obedience  to  the  master's 
manoeuvering  instructions.  Failure  to  record  these  in- 
structions correctly,  for  any  reason,  may  endanger  the 
safety  of  the  entire  ship,  its  passengers  and  cargo. 

The  Chadburn  Standard  Ship  Telegraph  was  de- 
signed by  experienced  engineers,  recognizing  its  im- 
portance as  a  part  of  the  ship's  equipment.  No  efforts 
have  been  spared  to  make  it  the  best  on  the  market. 
The  many  thousands  of  vessels  of  all  types,  fitted  with 
the  highest  grade  of  Chadburn  Ship  Telegraph,  are  by 
its  use  safeguarded  to  a  degree  which  fully  justifies  the 
installation  of  only  one  grade  of  sliip  telegraph — the 
best. 

The  Standard  Chadburn  Ship  Telegraph  is  recom- 
mended for  every  installation  as  the  highest  grade  in- 
strument obtainable. 


Construction  of 
Standard  Ship 
Telegraphs 


The  Chadburn  Plant  at  Troy,  N.  Y. 


Manufacturing 
Facilities 


Dependability 
of  Chadburn 
Ship  Telegraphs 


The  Bridge  Transmitters  it? 
of  cast  brass  with  bright  finis: 
and  with  pointers  protected 
plate  glass.  They  arc  arranged 
for  illumination  by  either  oil  c: 
electric  lights  and  all  panenb 
can  lie  furnished  with  hand  reply  or  non-reply. 

The  reoiving 
indicators  hi\t 
enameled  diik 
with  pointer  pro- 
tected by  pkit 
glass  and  can 
furnished  irid 
single  bell  or  di- 
plex  gong.  AJ 
engine  telegnpb 
can  be  fitnc 
with  auTomac^ 
direction  tell- 
tales, and  strcnc^ 
telegraphs  h.\t 
an  autoraati: 
reply  fmra  inc 
rudder  head. 
Dials  may  br 
made  with  sTcdal 
orders  to  suit  requirements  in  any  language. 

The  transmission  system,  as  well  as  the  transmitter 
and  indicator,  has  been  developed  to  a  [>oint  of  utmost 
reliabilit>^  and  is  most  simply  and  sturdily  constructei 
The  wires,  chains,  pulleys  and  brackets  arc  all  of  ampif 
strength  and  arranged  for  maximum  ease  of  opcratia 
as  well  as  dependabilit>'. 

These  instruments  can  be  fitted  on  board  ctxnpfett 
including  all  connections,  wire,  chain,  pulle>-s,  etc.  or 
furnished  packed  for  shipment. 

_  t      The    "Libert)'    Five"  Shir 
The  I  Telegraph  has  been  develop 
''Liberty  Five"    I  to  meet  the  demand  for  a  coo- 
Ship  Telegraph  \  Paratively    low    priced  instru- 
 ,J.  rnent.     As  a  working  proposi- 
tion, this  telegraph  is  quite  as 
good  as  the  Chadburn  Standard  type,  the  interior  rat- 
chanism  and  transmission   system   being  cxartly  thf 
same.    By  the  omission  of  certain  exterior  features, 
however,  the  "Liberty  Five"  can  be  furnished  at  aa 
extremely  moderate  price. 

Where  a  ship  telegraph  of  the  utmost  dependability 
is  desired,  at  low  cost,  the  *'Libert>-  Five"  is  rtcoo- 
mended. 

^'  "^     Z     :     J    i      The    Chadburn   Sihp  TA- 
:    For  IN  aval  and    i  graph    Company    of  Amnia 
Large  Merchant  ]  manufactures  a  new  rod  ani 
Vessels         i  ^^^^I  gear  pattern  of  ship  tefc- 

 f  graph  which  is  now  fitted  toil 

vessels  on  the  active  list  of  if 
Hritish  Navy.  This  t>'pe  is  also  adapted  for  use  on  tk 
larger  ships  of  the  Merchant  Marine. 

These  telegraphs  are  arranged  for  engine  room, 
stokehold,  and  steering  orders.  They  contain  maff 
exclusive  features  which  make  for  rapid,  convenlcB^ 
and  positive  transmission  of  orders,  and  corapIrtdT 
eliminate  errors  or  ambiguities. 
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Chadburn  Ship  Telegraphs 


The  transmitter  is  arranged  so  that  the  wheel  handle 

makes  one  complete  revo- 
lution for  each  change  or 
order.  The  pointer  of  the 
receiving  dial  is  actuated 
by  a  mechanism  which 
causes  it  to  rest  only  at 
the  center  of  each  order. 
The  gearing  is  arranged  so 
that  all  backlash  and 
spring  is  taken  up  during 
that  portion  of  the  wheel 
handle  revolution  in  which 
the  pointer  is  not  being 
moved.  The  increased 
leverage  of  this  system 
makes  it  possible  to  put 
the  telegraph  over  from 
"full  speed  ahead*'  to 
"full  speed  astern**  in 
three  seconds. 

A  further  improvement 
consists  in  the  system  of 
ball  bearing  brackets  of 
special  design  which  sup- 
ports the  hollow  steel 
shafting,  permitting  the 
shaft  to  adapt  itself  to 
variations  which  may  take 
place  in  the  structure  of 
the  vessel.  In  large  ves- 
sels this  feature  is  par- 
ticularly valuable.  It  in- 
sures absolute  rigidit}'  to 
torsional  stresses  and  com- 
plete correspondence  be- 
tween transmitter  and  re- 
ceiver. At  the  same  time 
the  connection  is  flexible 
and  works  very  easily. 


Liberty  Five 
Ship  Telegraph 


 i     The  dimensions  of  the  Chad- 
Sizes  of  Chad-   i  burn  Standard  Ship  Telegraph 
burn  Standard    I  vary    somewhat    with  pat- 
Ship   Telegraphs  i  tern  and  size  of  telegraph,  the 

 J  following    being  approximate 

and  intended  to  serve  only  as  a 

guide. 

Diameter  of  base — 12".  Overall  height — V-r'vs". 
Overall  width,  including  light — 1'-3  j)^".  Shipping 
weight — 100  to  200  lbs. 

All  patterns  of  the  Chadburn  Standard  Ship  Tele- 
graph are  made  in  ten  standard  sizes  with  dials  hav- 
ing outside  diameter  as  follows: 
Size  No.  I     2     3     4     5     6    7     8    9  10 

Transmitter  .  .18"  16"  n"  12"  11"  10"  9"  8"  7"  6" 
Indicator  ....  21"  21"  18"  18"  14"  14"  10"  10"   7"  6" 


  I    Chadburn  Standard  Ship  Tele- 
Patterns  of      j  graphs  for  Mercantile  Service 
Chadburn       '  can  be  arranged  for  placement 
:Ship    Telegraphs;  and  operation  as  follows,  con- 

 ,  nections  bemg  made  by  chain 

and  wire: — 
For  Single  Engine  Telegraphs — 


Transmi  1 1  e  r  s  on 
Bridge. 

Receiving  Dial  in 
Engine  Koom. 
For  Multiple  Engine 
Telegraphs — 
Transmit  t  e  r  s  on 
Deck  or  Bridge  with 
multiple  dials  for 
engines. 

Receiving    Dial  in 

Engine  Room  with 

different  tone  gong 

for  each  engine. 
For    Stokehold  Tele- 
graphs— 

Transmitters  in  En- 
gine Room. 

Receiving   Dials  in 

Boiler  Room. 
For    Steering  Tele- 
graphs— 

Transmi  1 1  e  r  s  on 

Bridge  with  automa- 
tic rudder  indicator. 

Receiving  Dials  at 

Helmsman's  Station 

with  low  tone  gong 

for    starboard  and 

high  tone  gong  for 

port. 

For    Docking  Tele- 
graphs— 
Transmi  1 1  e  r  s  on 
Bridge. 

Receiving  Dials  on 
Forecastle  and  Poop. 
For  Look-Out  Tele- 
graphs— 
Transmitting  and 
Receiving  Dials  on 
Bridge. 

Receiving  Dials  at 
Forecastle-head  or 
Crow's  nest. 
Special  designs  and 
arangem  e  n  t  s,  to 
meet  any  require- 
ments, can  be  developed  and  manufactured 


Chadburn  Standard 
Ship  Telegraph 


"1  The  Chadburn  Engine  Revo- 
1  lution  Counter  is  of  special  pat- 


f  ented  construction  and  has  been 


Revolution 
Counters  and 
5  Speed  Indicators  !  installed  in  more  than  2,000 

\,„  J  vessels.    The  counter  may  be 

made  for  either  reciprocating  or 
rotary  drive,  to  register  in  either  one  or  both  directions 
of  rotation,  and  with  working  lever  set  at  either  end 
of  the  spindle.  Either  six  or  seven  figures  may  be 
furnished,  and  all  the  number  wheels  may  readily  be 
set  at  zero. 

Chadburn  Speed  Indicators  may  also  be  furnished 
with  dials  in  the  engine  room  or  on  the  bridge  indicat- 
ing the  speed  of  the  main  shaft  in  revolutions  per 
minute  and  also  the  direction  in  which  the  engines  are 
running. 


CHADBURN  SHIP  TELEGRAPH  CO.  OF  AMERICA 

TROY,  NEW  YORK 

1083 


Clear  View  Screens — Steering  Wheels 


Clear  View  Screen 
Mounteil  in  Hood 


Clear  View  Screen 
Mounteil  in  Wheel  House 


Insuring  Clear 
Vision  at  Sea 


The    Kcnt-Chadlnini  Clear 
View  Screen  pr()vide>  a  look- 
out wiiuiow  throuji:h  which  a 
permanently  clear  vision  may  be 
i..,,,    .  obtained,  in  spite  of  spray,  rain 

or  snow.  Every  navigator 
knows  the  difficult)  of  usinjj  binoculars  in  bad  weather. 
Behind  an  ordinary  window  they  are  frequently  use- 
less because  of  rain  or  spray  on  the  pane.  In  the  open 
the  lenses  rapidly  become  obscured  by  rain  or  spray. 

Under  the  worst  weatlier  conditions  the  Kent-Chad- 
burn  Clear  \'iew  Screen  provide-^  a  continuously  clear 
vision,  either  with  the  naked  eye  or  with  jjla^ses. 

The  apparatus  consiNts  of  an 
I  I -inch  j^lass  disc  which  re- 
volves rapidly  in  its  own  plane 
on  a  central  bearing;,  being 
driven  b\  a  small  electric  mo- 
tor. This  rotation  throws  off 
spray  or  snow,  maintaining  perfect 


j  Construction  of 
I      Clear  View 
I  Screens 


instantl>  an>  rain 
transparency. 

No  loss  of  light  or  definition  is  occasioned  by  the 
disc  until  an  angle  of  about  sixty  degrees  on  either  side 
is  reached.  The  clearance  between  di<c  and  frame  is 
so  fomied  that  it  is  impossible  for  rain  or  spray  to 
drive  through. 


Types  of  Clear 
View  Screens 


Wide  Use  of 
Clear  View 
Screens 


The    Kent'Chadbum  Qa 
View  Screen  is  made  in  w 
types,  as  illustrated.   Ow  v^. 
is   mounted    in   a  rectan^rjlr 
frame  which  can  be  fitted  i 
place  of  the  existing  window  * 
the  wheel  house  or  other  shelter.    The  other  . 
mounted  in  a  special,  revolving  hood,  suitable  io:  u 
in  any  position  on  the  bridge,  forecastle-head,  etc. 

The  hood  pattern  screen  can  also  be  supplied, 
desired,  with  a  bearing  indicator  or  pelorus. 

The  Kent-Chadbum  Cei: 
V'iew  Screen  is  of  equally  gicr 
service  on  small  craft  and  b!^ 
ships.  It  is  being  used  on 
sels  of  every  t>pe,  from  a  yy 
foot  motor  boat  to  a  40.0(1 
ton  liner.  Large  numbers  of  freighters  arc  now  yiai 
fitted  with  the  window  type. 

The  following  are  some  of  the  liners  equipped, 
most  of  them  carr\'ing  both  the  hood  and  wind-jr 
types: — Mauretania,  Aquitania,  Cennania,  Ordum. 
Caronia,  Olympic,  Celtic,  Cedric,  Baltic.  Adriicc 
Helpic,  Megantic,  Empress  of  France,  Lapland,  R^ 
jj;ina.  Snowdrop,  Rexmore. 

The  Kent-Chadburn  Clear  View  Screen  canberinr: 
to  any  vessel.  Full  details  supplied  or  demon*trst>Mi 
given  on  request. 

" "*""""* ' " The  Chadburn  Stecrin; 

Wheels  are  of  the  most  im- 
proved design  and  the  be*t  nu- 
tcrial    and  workmanship 

    ....  J  throughout.     The  stand  i>  i 

heavy,  polished  brass  casting  >^ 
graceful  shape  and  supporting  the  steering  head  v^isA 
is  arranged  for  illumination  by  electric  or  oil  ligki. 
The  steering  wheel  is  placed  at  a  convenient  heigfe 
and  is  built  up  of  high  grade  wood,  handsoroflr 
finished. 


Chadburn 
I  Steering  Wheels 


Chadbnrn  Steering  Wheel 
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Binoculars — Binnacles — Sounding  Machines 


Cliadbum 
Hezzanith 
Binoculars 


These  binoculars,  as 
illustrated,  ar  e  of 
high  power  with  large 
and  very  bright  fields, 
providing  clear  and 
sharp  definition  of  ob- 
jects, and  each  glass  is 
thoroughly  tested  and 
certified  before  leaving 
the  works.  The  con- 
struction is  of  the  best  throughout  and  particularly 
strong  to  stand  ever>'-day  use. 

I  The  Bassnett  Sounder  is  a 

I  "Bassnett"  t  perfectly  reliable  and  widely 
I  Sounding  t  used  instrument  made  by  the 
^        Machines       ^  patentees,  who  have  had  more 

I         '  ,   '  than  50  years'  of  experience  in 

the  manufacture  of  Sounding 


Chadburn-Hezzanith 
Binoculars 


Bassnet  Sounding  Machine 

IMachines.  Each  tube  is  tested  separately  and  the 
scale  engraved  to  suit  it.  This  is  done  even  though 
half  the  cost  of  manufacture  could  be  saved  by  en- 
graving tubes  to  a  standard,  as  it  is  impossible  to  make 
two  tubes  with  identical  capacities.  The  process  used 
absolutely  insures  accuracy  and  more  than  warrants 
the  additional  cost. 

The  winch  has  a  wrought  iron  stand,  malleable  de- 
tachable handles,  steel  spindle  keyed  to  the  wheel,  hard 


brass  bearings,  and  a  rope  brake  which  when  worn 
can  be  replaced  from  the  ship's  stores,  and  which  is 
the  most  efficient  brake  possible. 

The  wire  line  5s  heavily  galvanized,  and  strong 
enough  to  bear  a  strain  several  times  greater  than  it 
will  ever  have  to  stand  when  sounding.  The  sinker  is 
specially  designed  to  sink  rapidly  and  to  ofier  the 
least  resistance  when  hauled  in. 


Chadbum 
Binnacles 


Chadbum  Binnacle 

1  Chadburn  Binnacles  can  be 
supplied  either  with  teak  stand 
or  brass  column.  The  same  high 
quality  of  design  and  workman- 
ship is  found  in  these  instru- 
ments as  in  all  Chadburn  ship 
equipment.  The  binnacles  are  supplied  completely 
equipped  with  compass  and  card,  oil  lamps,  etc.,  and 
with  every  feature  necessary  for  accuracy  and  con- 
venience of  reading. 

Full  details  regarding  Chadburn  Binnacles  will  be 
supplied  on  request. 
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The  McNab  Marine  Appliances 


The  McNab  Dirtctjon  In- 
dicator when  installed  on  the 
Bridge,  Pilot  House  or  uhere- 
evcr  desired,  shows  b}"  night  m 
day  the  actual  ispeed  at  which 
the  cni^mcs  are  tiimm(r  in  either 
the  '^ahead"  or  "astern'^  direction,  in  fact,  it  places 
the  Navigating  Officer  find  the  Fnijinccr  so  close  to- 


i. 


Ettgine 
Movements  on 
the  Bridge 


gethcr  that  thi*  ufr-  ^nonni  make  :i  mistake  without  the 
other  ^  instjni:  kriuu  h  tij^^*. 

So  great  has  been  the  dt-niand  for  McNab  Direc- 
tion Indicators  that  95 of  American  tonnage  hii^  this 
imtallatiofi,  a»  well  ss  mao^'  htjindj'eds  qi  shifts  through- 


Engine 
Revolutions  in 


ttundrcds  of  thes^  Cu\iritef5 
have  been  iii-^^talled  on  the  ves- 
sels of  the  new  Aniencnn  Mer- 
cantile Marine.  A  single  line 
iif  piping  ifpvn  our  Bridge 
itcriciit  Iridicator  ift^ttlkttfin  op- 

emtes  the  Counter* 

By  its  use,  the  Navigating  Officer  can  at  M  times 
see  in  the  Chart  koi>m  every  revolution  which  the  pro- 
peller shaft  ha^  made.  I'lie  McNah  Counter  h  in- 
V^tiahle  litr  Dead  Reckoning. 


MrNal)  Pneumatic  Counter 


i   McNab  Engine 
:  Rooin  Logometer 
for  Turbine  I  nits 


turbine  propelling  units. 


So  successful  was  the  opera- 
tion of  the  "I.ogometcr"  that 
approximately  four  hundred 
(4(x^)  installations  were  made 
during  I'jH)  in  the  Engine 
Rooms  of  vessels  equii^ped  with 


The  McNab  *'Logometcr*'  is  a  triple  ifl 
contained  within  a  single  lo-inch  diameter 
brass  case.  The  information  ^ven  by  the 
"i^ogORietcr"  is  as  follows : 

jPtf^jtion  Ahead  and  Astern  of  propeZir 
aiid  'Skm€  in  rc^alutions  per  tninute  of 
shaft. 


jrd   The  total  number  of  revtituti^  die  pjopcil 
shaft  has  made« 

The  McNab  '^Le^^^^r*^  h  biltlt  like  a  miral 
engine,  but  has  the  iwmitw^  mi  ft  d^icafe  in 
til  fine  preei^bil. 


Willett  Bruce 
Steatnalup 


We  a»  fftmilnir  ^  a] 
feeble  response  which  die  ^ 
y^rd   operated  whistle 

the  result   being  a  shoirfT  .* 
water  accompanied  W  1  i 
intermittent  sound  which  ps»:- 
\y  adds  to  the  anxiety  and  risk  during  ^ogg>"  or  ^ 
weather. 

The  Willett  Bruce 
Automatic  Steatmhip 
Whistle  Control  has 
eliminated  all  the  old 
time  faults  and  incor- 
porated the  following 
advantages; 

I.  Clear  and  distinct 

tirtfi. 

3.  Complete  drain- 
age of  whistle  pipe, 

4.  \e>    valve  HH 
whistle  itself. 

5.  No  clockwork  in 
its  construction. 

6.  Valve    on  deck 
where  accessible. 

7.  Automatic  control 
for  fog  signalling. 

8.  Electric  control 
for  Helm  and  Morse 
Signalling. 

<).  Hand  Lanyard  control  as  standby. 
Many  hundreds  of  vessels  equipped  throughout  tk 
world. 


Steamahip  IHutfk  Catsd 


THE  McNAB  COMPANY 

lUUDGKPORT.  CONN.,  U.  S.  A. 


f     Marine  Telephone  and  Signal  Equipment 


If 


The 
Klaxophone 


I     The  Klaxophone  is  a  Loud 
I  Speaking  Telephone.    It  repro- 
f  duces  the  normal  voice  of  the 
I  speaker  so  loudly  and  so  clearly 
.1  that  transmitted  messages  can 
be  heard  and  understood  per- 
fectly at  a  distance  of  three  to  ten  feet  from  the  instru- 
icnt  without  the  use  of  ear  receivers. 


 "" I     On  board  ships  Klaxophones 

I  are  used  for  general  communi- 
Applications     i  cation    between    the  captain's 
j  room  and  the  chief  engineer's 

'^l^  ,-„  „„J  room,  bridge  and  engine  room, 

m][  between    bridge   and  lookout 

mfz  Stations,  between  bridge  and  gunfire  control  stations 
K  and  between  bridge  and  after  bridge  (for  docking, 
?ctc.). 

n 


i     Marine  Klaxophones  arc 

II  built  in  accordance  with  U.  S. 
J     Specifieationg    |  Navy  Specifications  and  are  ap- 

(I  proved  by  the  Bureau  of  Steam 
 ,  „  I  Engineering.    They  arc  made 

to  withstand  the  roughest  usage. 
The  housings  are  watertight  and  are  made  of  heavy 
B  E  composition.  They  form  conduit  connecting 
boxes  which  are  tapped,  standard  pipe  sizes.  The  tele- 
phones are  furnished  in  a  durable  dull  black  finish. 


Klaxophone 

The  instruments  are  adapted  for  ten  or  twenty  volt 
storage  or  dry  battery  circuits  and  can  be  energized 
also  from  a  motor  generator  with  the  addition  of  im- 
pedance cdls  and  condensers.  The  current  consumption 
of  the  instruments  ranges  between  200  and  500  milliam- 
peres.  When  the  telephones  are  not  in  use  no  current 
is  consumed.  Klaxophone  Systems  are  made  to  operate 
from  2  to  8  stations. 


The 
Klaxon  Horn 


•  A  powerful,  penetrating,  un- 
mistakable note  makes  the 
Klaxon  Horn  an  unfailing  sig- 
nal.  Its  saw-tooth  note  cuts 

  ^  through  practically  any  noise 

and  makes  itself  instantly  heard 
and  recognized — instantly  obeyed.  It  can  be  heard 
at  a  distance  of  from  a  quarter  of  a  mile  to  a  mile. 

On  board  ships  Klaxon 
Horns  are  used  for  sounding 
fire  alarms,  code  calk  and  hoist 
signals.  In  shipyards  Klaxons 
are  used  as  warning  signals  on 
cranes,  and  on  other  moving 
machiner>%  as  signals  and  as  fire  alarms. 


Applications 


Klaxon  Horns  meet  all  U.  S. 
Navy  specifications  and  are  ap- 
Specifications  proved  by  the  Bureau  of  Steam 
Engineering.  The  instruments 
are  waterproof  and  are  of  un- 
usually rugged  construction. 
They  may  be  had  in  black  or  red  enamel  finish.  The 


Klaxon  Horn 

cases  are  made  of  cast  iron.  All  current  carr>'ing  parts 
arc  enclosed  in  waterproof  terminal  housings  which 
form  conduit  connecting  boxes  tapped  for  three-quarter- 
inch  pipe. 

The  horns  are  furnished  for  operation  on  standard 
voltages  from  6  to  230  volts  D.C.  and  12  to  440  volts 
A.C.  The  watt  consumption  of  D.C.  Horns  is  50 
watts — ^A.C.  Horns  95  watts. 


1 


The 
Klaxocator 


The  Klaxocator  System  is  a 
system  for  locating  promptly 
any  important  man  in  a  ship- 
yard or  on  board  a  ship.  It 
eliminates  the  wasting  of  time 
in  hunting  for  men.    It  makes 


every  one  instantly  available  at  any  time. 


Klaxocator 

The  system  consists  of  a  Klaxocator  and  a  number 
of  electric  signals  placed  so  that  when  sounded  they  are 
heard  in  every  part  of  a  shipyard  or  a  ship.  Signals  ot 
varying  sound  volume  and  of  different  tone  qualities, 
such  as  bells,  gongs,  buzzers,  chime  bells,  etc.,  can  be 
furnished.  The  Klaxocator  automatically  operates 
these  signals  in  such  a  manner  as  to  sound  various  code 
signals. 

Elach  important  man  is  assigned  a  number  corre- 
sponding to  a  number  on  the  Klaxocator  Dial.  When 
a  man  is  wanted  the  Dial  is  turned  to  his  number  and 
the  small  lever  at  the  right  is  pulled  back.  The  proper 
signal  is  sounded  simultaneously  everywhere  to  tell  him 
he  is  wanted.  He  goes  to  the  nearest  telephone  and 
is  connected  to  the  man  who  wants  him. 
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BaeoxEiefc^r  Tank  aud  Draft  Gai 


t**P  tt  e  uniercator'*  Tank 
Gauisc^  applied  to  cargo,  fuel, 
,  ballast  or  water  tanks  or  bilges 

\  rndicntc  the  depth,  weight,  vol- 
 -   i  urne  or  specific  gravity  of  the 

They  prdirMe  peniiliiftl  ^vaf tciry  of  liquid  in  tank& 


Product  and 
Serrice 


imi  of  any  kind  to  sdcfc  or  get  out 

Throw  away  your  sounding  rrnl, 

^TncumcrL-jitor"  Draft  Gailgea 
ift  draft  of  the  vessel,  rv&imw 
cotfespQiMliiig  ^Mov  dtiplnccmetit. 

Tbey  wey^  bulk  i 


Diagram  Showing  Method  of  Connecting  ihe  Apparatus  to  th«  Inner 
Bottom  Tanks  Aboard  Ship 


An  accurate  check  on  liquid  put  in  or  withdrawn. 

In  the  case  of  fuel  oil,  they  indicate  the  quantity  on 
hand,  check  invoices  and  indicate  the  amount  consumed 
per  hour  or  day. 

They  will  operate  with  equal  accuracy  on  tanks 
open  to  atmosphere  or  under  pressure  or  vacuum. 
Accuracy  is  not  affected  by  temperature  changes. 


curacy.  '  ' 

They  enable  a  dnp  to  k  k 
to  capacity  without  daqprofi 
loading. 

They  are  invaluable  in  ha 
or   discharging  at  ii«|ht  m 

water.  — 

rase  of  Icaki 
or  otherwise  they  i 
every  variation  of  tp 

draft  ant!   svhcthrr  fir  TKt 
are  conEroUing  the  inriish  iii 

The  instrument  is 
the  owner  day  and  nt^M 
It  pernnits  a  corncc  mca<\nt  «l 
car^o  lomied  nr  tiisch:ir. 

impossible  by 
draught  figures 
ship. 

With  the  Pneutnercamr  1 

llfZL-   the   draught  CAt\  bt  X 

traction   ut   :ni   mch,  wh 
nintiun  of   the  wavt» 
other  reading 
H  hcn  the  water  «| 

«tai. 


ercamr  fli 


column  of  mercui^ 


The  operation  ui 
nf    **Pnrnmf"rrator ' 
batscd  an  the 
tme  hydnmttic 
tweeti  the  bead 

li<|uid  to  be  

ither  indicatiiig'^ 


sad  or  £fi 
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Pneumercator  Tank  and  Draft  Gauges 


pressure  of  the  liquid  is  transmitted  to  the  gauge  by 
air  confined  in  a  small  connecting  tube  between  the 
liquid  and  the  gauge. 


Balance 
Chamber 


Gauge  and 
Control  Valve 


Essential  Parts  of  the  Pneumercator  Tank  Gauge 


Component 
Parts 


The  component  parts  of  all 
Pneumercator"  gauges  are  as 
follows:  - 

1.  Balance  Chamber. 

2.  Mercury  or  other  gauge, 
calibrated    for    the  particular 

tank  or  vessel. 

3.  Hand  air  pump  or  other  means  of  furnishing 
compressed  air. 

4.  Control  valve  or  valves. 

f  "  The  Balance  Chamber  is  lo- 

I  -  cated  at  a  predetermined  point 

i  Installation  1  below  the  surface  of  the  liquid 
j  !  to  be  measured  and  with  a  di- 

|.„   •  „  ,,..J  rect  opening  to  the  liquid. 

The  liquid  trying  to  enter 
the  Balance  Chamber,  by  its  own  weight,  compresses 
the  air  in  the  chamber,  and  in  the  connecting  pipe- 
line to  the  mercury  gauge,  thus  causing  the  mercury 
to  rise  or  fall  in  direct  ratio  to  the  pressure  exerted. 

The  installation  of  the  **Pneumercator**  is  simple. 
The  small  air  pipe  can  be  led  anywhere,  the  number 
of  twists,  bends,  indirect  leads  or  the  temperature 
through  which  it  may  be  led — whether  it  be  through 
the  boiler  room  or  a  refrigerator — have  no  effect  on 
the  accuracy  of  the  reading. 


The  coined  word  "Pneu- 
mercator" is  our  Registered 
Trade  Mark  and  is  applied  to 
all  instruments  manufactured 
or  sold  by  the  Pneumercator 
Company  or  its  representatives 
or  licensees  under  its  patents  throughout  the  world. 


Identifying 
^Pneumercator'^ 
Products 


L 


Satisfied 
Customers 


United  States  Navy. 
Japanese  Navy. 
Emergency    Fleet  Corpora- 
tion. 

 „,,.,.  ,  ,  ..,..^1      Wm.  R.  Grace  &  Co. 

Luckenback  S.  S.  Co. 

Union  Sulphur  Co. 

New  England  Fuel  and  Transportation  Co. 

Florida  East  Coast  Ry. 

Panama  Railroad  Co. 

Ward  Line. 

Matson  Navigation  Co. 

Oceanic  S.  S.  Co. 

Warner  Quinlan  Asphalt  Co. 

Standard  Transportation  Co. 

Etc.,  Etc. 


Model  D-1  Pneumercator  Draft  Gauge.  Indicates 
forward  and  aft  drafts,  registers  mean  draft  and 
corresponding  tons  displaced.    Weighs  cargoes 
and  bunkers. 


Information 

Necessary 
for  Quoting 


the  following  paragraphs. 


As  each  instrument  has  to  be 
calibrated  for  the  particular  tank 
or  ship  to  which  it  is  to  be  ap- 
plied, in  order  to  quote  intelli- 
gently it  is  necessar>'  that  we 
have  the  information  covered  in 


Necessary 
Tank  Gauge 
Information 


-partic- 


Dimensions  of  tanks- 
ularly  the  depth. 

Distance  from  each  tank  to 
point  where  indicator  is  in- 
stalled. 

Nature  and  specific  gravity  of 
liquid,  and  whether  tank  is  under  pressure,  vacuum  or 
atmospheric  pressure. 


Necessary 
Information  for 
Ship  Draft  Gauge 


Length  of  vessel — 
Moulded  depth — 
Light  draft — 
Loaded  draft — 
Total  tons  displacement. 
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Indicating  Thermometers 


150  Years  of 
Experience 


and  dependability. 


i  TAG  Industrial  Thcrmom- 
!  eters  represent  the  ultimate  per- 
;  fection  of  150  years  of  develop- 
\  ment  and  progress — and  are 
^  guaranteed  to  provide  the  max- 
imum in  accuracy,  durability 
During  the  recent  World  War, 
TA(j  Thermometers  were  purchased  in  large  quanti- 
ties by  the  U.  S.  Gov- 
ernment and  promi- 
nent shipbuilders. 


I  Permanent 
!  Accuracy 

Only  electrically 
annealed  or  "sea- 
soned" tubes  are  used 
in  TAG  Thermom- 
eters and  a  special 
scale  is  made  for  each 
instrument — thus  in- 
suring per  m  a  n  e  n  t 
thermometer  accuracy 
throughout  its  entire 
temperature  range. 


Other  Special 
Features 


Besides  the  special- 
ly seasoned  tube  case 
there  are  many  other 
distinctive  features  of 
construction  of  TAG  Industrial  Thermometers,  some 
of  which  are  briefly  stated  below  with  letter  references 
to  the  accompanying  section. 

The  Scale-Case  (B)  is  triangular  to  protect  the  tube 
and  make  scale-reading  easy.    The  Scale  (C)  is  grad- 


Superior  Structural  Features 
of    TAG    Industrial  Ther- 
mometers 


uated  for  the  exact  conditions  under  which  the  ther- 
mometer is  to  be  used.  The  Glass-Front  (D)  also  pro- 
tects the  tube  and  prevents  soiling  of  the  scale.  Tnc 
Front  Frame  (E)  is  easily  removed  for  cleaning  the 
glass  front  which  it  holds.  The  Stuffing  Box  (F)  ana 
Packing  hold  the  glass  tube  securely  but  not  rigidly, 
assuring  long  service.  The  Connection  (G)  for  at- 
taching the  thermometer  to  apparatus  is  varied  to  bfft 
suit  the  particular  application.  The  Bulb  (H)  isheld 
exactly  centered  by  the  stuffing  box,  which  ^cduc^ 
breakage  of  the  bulb  to  a  minimum.  The 
Bulb-Chamber  (I)  which  protects  the  glass  bulb  i> 
constructed  that  it  is  impossible  for  leakage  to  occur. 
The  Bath  (J)  serves  as  a  conducting  medium  for  rhf 
almost  instantaneous  transmission  of  the  temperature. 

 "\      TAG  Thermometers 

;  Partial  List  of  f  '^^^  wherever  accurate  tempera- 
•  .  ;  ture  determmations  arc  csscniuL 

Applications     ;  g^j^  therefore,  are  particular^ 

 :  desirable  on  board  ship.  Some 

of  the  many  places  where  they 
are  a  real  necessity  are: 

Auxiliary  Condensate  Overboard  Discharge. 

Main  Thrust  Turbine  Bearing  Drains. 

Discharge  from  Feed  water  Heater. 

Main  Turbine  Exhaust  Pipe. 

Oil  Cooler  Water  Outlet. 

Oil  Cooler  Water  Inlet. 

Oil  Cooler  Oil  Outlet. 

Oil  Cooler  Oil  Inlet. 

Lubricating  Oil  Drain  Tank. 

Main  Overboard  Discharge. 

Condensate  Pump  Section. 

Superheated  Steam  Line. 

Air  Pump  Discharge. 

Fuel  Oil  to  Burners. 

Main  Feed  Tank. 


Main  Injection. 

For  Further 
Details 


Right 
tlodim 


F<»riii 


Straight  Form 
Separable  Con- 
nection with 
Socket  Detached 


Catalog  C-325  contains  64 
pages  of  useful  thermometer  in- 
formation. Write  for  a  copi 
and  also  ask  for  quantit>'  dis- 
counts on  TAG  ThcrmoiM- 
ters.  Branch  Offices  are  con- 
veniently located  in  Boston. 
Chicago,  Pittsburg,  PortUod. 
Ore-,  Tulp^,  Okla..  and  Sm 


Regular  Forai  Angle 
Separable  C<»iu»ecti0ii 
Witb  Eki«an«n  Neck 
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Nautical  Instraments 


Nautico 
Products 


Nautico  Products  are  manu- 
I  factured  in  our  own  factory. 
1  W e  have  an  excellent  personnel, 
I  and  a  system  of  production  and 
 ,  ,1  inspection  which  guarantees  ab- 
solute accuracy'  and  perfect 
workmanship.  Every  instrument  is  carefully  ex- 
amined by  experts  who  have  specialized  for  many  years 
in  the  manufacture  and  adjustment  of  high  grade 
technical  instruments  both  here  and  abroad.  Their 
experience  and  judgment  stand  behind  every  Nautico 
Product. 

There  is  a  distinct  advantage  in  dealing  direct 
with  the  manufacturer — especially  since  there  are  only 
two  or  three  companies  in  the  United  States  which 
manufacture  Navigating  Instruments  and  Equipment. 

We  invite  inquiries  regarding  all  kinds  of  Nautical 
Equipment — particularly,  Compasses — Liquid  or  Dry, 
Peloruses — Binnacles — Sextants  and  TaflFrail  Logs. 


Nautico  Dry  Compass 

Nautico  Dry  Compass,  with  10"  Card,  gimbal  ring, 
and  improved  spring  suspension. 

The  Nautico  Taffrail  Log  is  constructed  according 
to  our  own  improved  design.  Ball  bearing  main  shaft, 
links,  balance  wheel  and  log,  made  of  phosphor  bronze. 

This  Luminous  Dial  Lifeboat  Compass  is  our  special 
z"  flat  card  liquid  compass  in  mahogany  box,  with 
plain  or  luminous  dial,  graduated  to  quarter  points 


Luminous  Dial  Life  Boat  Compass 

and  o°  to  360°.  This  compass  is  very  desirable  for 
life  boats  or  launches  and  small  boats  in  general — 
and  the  price  in  quantities  is  unusually  low. 

The  Nautico  Standard  Binnacle  is  made  of  heavy 
spun  brass  on  cylindrical  teak  stand,  fitted  with  com- 
pensating magnets,  heeling  magnet  and  spheres,  hinged 
front  cover  with  slides,  lamps  and  day  cups  for  oil  or 
electric  illumination.  Fitted  with  mechanical  device 
for  adjusting  magnets. 


I  -  I 


Nautico  Taffrail  Log 


Nautico  Standard  Binnacle 
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Navigational  Instraments 


 I     The  Kelvin  &  Wilfrid  O. 

i  The  Kelvin  ■  White  Co.  is  the  American 
i  &  Wilfrid  O.  :  houst-  of  Kelvin,  Hottomley  & 
I  White  Co.  5  Baird,  Ltd.,  makers  of  the 
i  ,„   ,^,^„„  I  Kelvin  Navigational  Instru- 
ments (Trade  Mark  "Kel- 
vite")  acknowledged  b\-  the  world's  navigators,  and 
accepted  by  all  large  steamship  companies,  as  the  most 
accurate  and  dependable  instruments  on  the  market. 


of  navigation  on  a  ship,  it  follows  that  the  best  is 
quired.  The  first  cost  of  the  instrument  is  i 
moderate,  and  the  cost  of  upkeep  over  a  period  of  yi 
is  infinitesimal.  The  increased  cost  of  this  conq 
over  that  of  other  makes  is  more  than  made  up  in 
lifetime  of  a  ship,  by  the  feeling  of  confidence  it  g 
to  the  masters  and  the  consequent  gain  of  time 
their  voyages. 

The  compass  complete  is  equipped  with  the  "1 
vite"  Azimuth  Mirror  for  taking  bearings  of  celca 
or  terrestrial  objects.  This  is  the  only  instnm 
used  for  taking  bearings  that  will  give  an  accurate  b 
ing  when  the  ship  is  yawing  se\'eral  degrees  on  t 
side  of  her  course. 


More  ships  have  been  i 
\  ashore  through  the  desre 
\  captains  to  make  quick  paM 
;  than  for  any  other  n 
^"  They  will  not  cut  down 
speed  of  the  vessel  in  oida 
soundings.  With  the  U 
there  can  be  no  excuse  for 
as  accurate  soundings  can 
made  without  decreasing  the  speed  in  May  depA 
water  up  to  lOO  fathoms.  A  line  of  soundingi 
thus  be  taken  and  the  correct  position  of  the  ve 
found  in  thick  weather  without  loss  of  tiiiie. 

AVhen  making  up  yuur  specification  for  navigatioi 
equipment,  always  specify  "Kelvfte"  or  "Genuine  Lo 


Tlie  Kelvite 
Sounding 
Machine 

take  the  necessan 
Sounding  Machine, 
perilling  the  vessel 


'^Kelvite"  Standard  Compass 

The  trade  mark  "Kelvite"  on  navigational  instru- 
ments is  synonymous  with  the  highest  scientific  and 
mathematical  requirements,  and  the  most  rugged  con- 
struction, coupled  with  beauty  of  design  and  first-class 
workmanship. 


The  Kelvite 
Standard 
Compass 


This  is  the  only  compass  which 
when  propi'rly  adjusted  will 
take  you  around  the  world 
without  large  deviations;  the 
reason  being  that  there  is  no 
magnetism  induced  in  the  cor- 
recting Globes  and  Flinders  Bars  from  the  small 
needles  of  the  compass  card. 

The  liquid  compass  with  its  high-powered  magnets 
has  a  use  on  vessels  when  the  vibration  is  extreme  or 
where  they  are  subject  to  shock,  as  from  gunfire;  but 
these  same  magnets  are  the  cause  of  large  deviations. 
The  compass  being  the  most  important  instrument 


Merchant  Marine  Pattern  Sounding 


Kelvin"  instruments.  There  are  imitations  on  tic 
market  that  are  not  made  with  the  same  care  and  pT^ 
cision  as  the  "Kelvite,"  and  will  not  stand  up  under 
service  conditions. 
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Liquid  Compasses  and  Nautical  Instruments 


The  Ritchie 
Liquid 
Compass 


The  distinctive  feature  of 
this  compass  is  the  attachment 
to  the  compass  card  of  an  air 
chamber,  by  which  almost  the 
entire  weight  of  the  card  is  sup- 
ported by  the  buoyancy  of  the 
liquid;  thus  reducing  the  friction  and  the  wear  on  the 
pivot  to  a  ver>'  small  amount,  and  increasing  the  senti- 
tiveness  of  the  compass. 

The  type  of  compass  shown  below  is  made  with  the 
central  buoy  supporting  six  magnetic  needles,  giving 
great  magnetic  force  and  making  the  compass  much 
easier  to  adjust  in  steel  ships. 


Flat  Card  Compass  with  Central  Buoyancy 
Plain  and  Graduated  Card 

Every  compass  made  by  us  has  Ritchie,  Boston, 
U.  S.  A.,  printed  upon  the  card  and  the  running  num- 
ber stamped  upon  the  top  ring.  We  have  manufac- 
tured and  sold  more  than  58,000  since  our  establish- 
ment in  1850. 


Azimuth 
Circle 


The  United  States  Navy 
Azimuth  Circle  is  made  to  fit 
the  Navy  Standard  Compass 
and  is  most  complete  and  ac- 
curate, embodying  many  new 
features.  The  ring  carrying  the 
optical  parts  is  turned  to  fit  accurately  the  top  of  the 
Standard  Compass.    The  rays  of  the  sun  are  received 


United  States  Navy  Azimuth  Circle 

upon  a  cylindrical  convex  mirror,  and  reflected  through 
a  right-angle  prism  on  the  opposite  side  of  the  ring  to 
the  cylindrical  lens  below,  appearing  on  the  card  as  a 


bright  bar  of  light  upon  the  graduations.  This  can 
readily  be  seen  when  the  sun  is  much  obscured,  en- 
abling accurate  readings  to  be  made.  The  double  ar- 
rangement enables  the  circle  to  be  tested  for  accuracy 
by  comparing  one  reading  with  the  other. 


United  States 
Navy  Standard 
Binnacle 


hood. 


This  Binnacle  which  is  made 
for  the  United  States  Navy  is 
the  result  of  much  study  and 
experiment.  It  is  made  of  gun 
metal,  in  one  casting  and 
weighs   170  lbs.   without  the 


All  adjustments,  except  for  quadrantal  error,  are 
made  in  the  magnet  chamber,  and  once  made  and  the 
door  locked,  cannot  be  meddled  with. 

In  the  arms  carrying  the  soft  iron  balls  for  quadran- 
tal correction  are  slots  allowing  a  movement  of  1 1  to 
15  inches  from  the  center  of  the  compass. 


U.  S.  Navy  Standard  Binnacle 


niuniiiMted  Dial 
Pelorus 


Illuminated 
Dial  Pelorus 


The  Pelorus  shown  above  is 
complete  in  every  detail,  and  is 
the  type  which  we  furnish  to 
the  United  States  Navy.  The 
-    , ,  ,.„  I  special  feature  of  this  instru- 
ment is  the  underlight  electric 
lamp  placed  below  the  Pelorus  bowl  inside  the  stand- 
ard. The  light  which  is  reflected  upward  illuminates 
the  glass  dial  thus  eliminating  the  use  of  the  navigator's 
auxiliary  lantern.  The  standard  is  a  thick  brass  tube 
fitting  into  gun  metal  bowl  and  base,  total  being  52 
inches  high. 


E.  S.  RITCfflE  &  SONS 
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Gyroscopic  Compasses  and  Stabilizers 


Fig.  1 


Fig.  3 


Gyroscopic 

Compass 
Equipment 


Gyroscopic 
Stabilizer 
Equipment 


!  Fig.  4 

(T>roM-upic  Compassi  Equipment 

The     Gyroscopic     Compass     i  ■  • 

Equipment  consists  of  Master 
Compass  (Fig.  i),  Control 
Panel  (Fiji.  2),  Motor  Gen- 
erator (Fig.  3),  Auxiliary  Bat- 
ter}' (F"ig.  4),  Steering  Re- 
peater (Fig.  5),  Recording  Compass  (Fig.  6),  and 
Bearing  Repeater  (F^ig.  7). 

Additional  repeaters  may  be  installed  as  required. 
The  Master  Compass  is  usually  installed  in  a  protected 
place  at  about  metacentric  height. 

f"" '  '  I     The  Gyroscopic  Compass  has 

the  following  advantages:  i. 
Points  True  North;  2.  Non- 
Magnetic,  hence — 3.  Has  no 
variation  or  deviation;  4.  Has 
no  lag,  hence  a  navigator  may 
hold  closely  to  his  course  and  shorten  his  voyage. 

This  compass  is  the  standard  for  the  World's  Na- 
vies. It  is  now  being  used  in  the  World's  Merchant 
Fleets. 


1. 


The  Gyro  Stabilizer  utili» 
ibout  one  per  cent  of  the  ship* 
f  tonnage  displacement,  for  Im 
I  vessels.      In    small   craft  ths 
I  amount  may  be  exceeded  sli^t- 
ly.     Stabilizers  have  been  in- 
stalled on  vessels  of  all  sizes,  up  to  20,000  tons.  Ther 
are  practical  for  any  vessel 
and  will  reduce  the  rolling 
from  30°  to  2  or  3°.  ■  v 


Advantages 


I 


m 


L 


Control  Gyro 


Control  Panel 


1 


I 


m 


High  Intensity  Conimerrial 
Searchlight  Searchlight 

j " '  :       riic  Spcrr\    High  Intensity 

=  IVpe  Searchlight   is  made  in 

Searrli lights  24",  3b"  and  bo"  sizes,  suitable 

■:  ,  tor  large  vessels.  Candle  power 

  .    .    ...M  I    3(K  ),()<)().(  KH)    to     1 ,2S().(X>),(.HX). 

The  Sperr)  Commercial 
Searchlight  is  adaptable  for  medium  <'\7.v  and  small 
craft.    It  is  made  in  12",  15",  18"  and  24"  sizes. 


Stabiliser 
Gyroscopic  Stabiliser  Eqiii|iiiieai 


THE  SPERRY  GYROSCOPE  CO. 

MANHATTAN  BRIDGE  PL.4ZA,  BROOKLYN,  N.  Y. 
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Shipmate  Ranges 


i 


E\^ht  Fool  Shipmaie  Range 
Two  Fires  Three  Ovens 


Width 

Height 

Height  to 
top  of  rail 

Size  of  Ovens 

Size  of  Fire  Box 
of  5-foot  section 

Slzo  of  Fire  Box 
of  3-foot  section 

Size  of  IMpf  Collur 
of  .'»-f()ot  si'cthm 

Siz«'  of  I'iiK-  Collar 
«»f  3-fiK)t  section 

34  inches 

32  inches 

•  37  inches 

28x17x16 

20x12x0 M 

20x8  Mxoy; 

10-inch 

8  Inch 

Shipmate 
Ranges 


and  durable,  and 


j  Shipmate  Ranges  are  made 
I  specially  for  vessels  and  are  in 
I  every  way  suited  to  the  peculiar 
{  requirements   of   vessel  work 

,,.,.,J  and  to  the  convenience  of  users. 
They  are  thoroughly  well  made 

are  warranted  to  work  perfectly. 


Capacities 
of  Ranges 


While  the  number  of  persons 
I  for  whom  a  range  will  do  the 
I  cooking  is  greatly  affected  by 
the  extent  and  variety  of  the  bill 

1  ,„  „  ,  „  „„i  of  fare,  as  well  as  by  the  skill 

of  the  cook,  the  following  esti- 
mate will  be  found  nearly  correct  in  ordinary  cases, 


to  burn  hard  or  soft  coal  as  desired.  Waterback  can 
be  furnished  for  either  section. 

If  necessary  to  put  the  range  through  a  small  door- 
way it  can  be  so  taken  apart  as  to  be  in  sections  23^  x 
28  X  30  inches.  The  bolts  to  be  removed  for  this  pur- 
pose can  be  marked  with  white  paint  when  the  range 
is  shipped  and  the  operation  thus  made  very  simple. 

Shipmate  catalog,  containing  full  details  on  all 
ranges  and  heating  stoves,  will  be  sent  on  request. 


Range  No... 

1 

112 

114 

116 

16 

132 

133 

45 

53  >a 

54 

65 

No.  Persons. 

4 

6 

P 

10 

15 

20 

25 

30 

40 

40 

75 

greater  requirements  being  provided  for  by  the  6-foot, 
8-foot,  9-foot,  1 1 -foot,  12-foot,  etc..  Shipmate  Ranges. 


This  range,  illustrated  above, 
is  made  up  of  one  5-foot  section 
and  one  3-foot  section.  Like  the 
Eleven  Foot  Shipmate  Range, 
it  can  be  extended  as  far  as  de- 
sired by  adding  3-foot  sections. 
The  5-foot  section  and  the  3-foot  section  can  be  fitted 


Eight-Foot 
Shipmate 
Range 


No.  133  Shipmate  Range 


dimp:nsions  of  shipmate  heating  stoves 


stove  No. 

Diameter  of  Globe 

Height  on  Feet 

Spread  of  Feet 

80 
90 
100 

10  inchefi 

11  inches 

12  inches 

27  inches 

31  inches 

32  inches 

17    xl6>4  inches 
18^x16  inches 
18iixl7  inches 

TABLE  OF  SIZES  AND  DIMENSIONS  OF  SHIPMATE  RANGES. 


1 

112 
114 
115 
lA 

133 
133 
13^ 
lU 


X  9 
III 

xU,_ 
Xt4  xlO 

3S  xiT  xie 
isHiiflKxiO 
19Mxl^  xll 

ia5^Ki6KKio 

99^3  xll 

If  xl«  «u 
m   SIT  aia 


RiM  of 
Fire  Box 
for  €omI 


SLm  of 
Fire  Bo< 
fbr  Wood 


7H^  & 
14 Si 

14  X  e» 
ao  X 
14  I 


so  «ts 


11    X  a 

11  ^du 
15   xfl  '4 

17^^ 


itiKsBH 


Biw  of 

Toil 
Inehfri 


ao    X I  :^ '  4 

38  x3§H 

sa  135K 
f9>^x43 

n2  144 


Btise  of 

COVBt 

a  ukI-i 

H 
7 
H 
8 
» 
7 
8 
7 
fl 
H 
8 
H 


Sla*  of 


4yi 


Extreme 
<^HaJli 


sfi'ixaAM 

37    x30  ^ I 

37  T2Vt^ 
■It  ^1f29H 

«3Ml34 


Protoctkm 
of  Hearth 

bpyonrl  per 
liendicu- 
Lar  uf 

staodsfd 


Endlrn- 
■of  back 
raU  to 

of  bottom 


2^3- 

3>i- 

2' 
2* 

3^4  • 

3* 

3^' 


Smallest] 

Door- 

whlrh      Jspnutl  ivvHuht 
Kango     f>r  Feet  .  lbs. 
wilt  pus     liiHiim  ^1 


30 

38M' 
211- 

31  li' 
33' 
34  H' 


i4H' 

15fi  " 

ijtu* 
low* 

IS' 

IH' 
18^  ' 
30  H' 


24  lllT, 

34X3011 
37Ux31 

38Mi385^ 

33  !  t  rJ2 
,12^  U22 

37 '  ;x:i3 " ; 

3N  t31 
02    X3H  H 


D3 
lAl 
21% 
330 
2BI 
OCM 
333 
40?i 
323 
400 
.M2 
64A 
1,300 


•IImh  two  ovens. 


THE  STAMFORD  FOUNDRY  CO.,  STAMFORD,  CONN. 
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Ships'  Ranges 


Deaiie*.s 
Shipn* 


For  more  than  half  a  cen- 
tury the  Hramhall,  Deane  Com- 
pany has  been  supplyinjj  galley 
jtaiif;>-  ^^l"ipnic"t  of  the  hij£hest  qual- 

I  5  it\',  fr)r  use  on  ve>sels  of  every 

type.  The  company  is  in  a  po- 
sition to  furnish  ahuo^t  everything  for  the  outfitting;  of 
>hips'  j:alle\-. 

Deane*'*  Ships*  Ranj^es  are 
built  in  a  number  of  stan- 
tlanl  si/es,  fi»r  the  u^v  of  ml, 
hard  or  ^uft  coal.  They  are 
made  «»f  ruNt-re^i-iting  Arm- 
CO  iron,  to  \\ithNt%Q4  sivt 
corrosive  action  of  fllTf 
water.  The  top  castiriii-i  hUc 
extremely  heavx .  In'in;^  iiimle 
of  the  same  pour-off  ii^ii!  in 
the  manufacture  (»r  cjlinders 
for  ^ra>olene  engines.  The  , 
ovens,  each  providoi  wttti 
sliding;  movable  she&,  fe¥?e 
sectional,  non-\varpi(5|f  bd^ 
toms.  Full  back  and  s^helves, 
water-backs,  utensil  r;ick>. 
etc..  can  lu*  supplied  as  de- 
sired. 


Deane^s  Coal- 
Burning 
Ships^  Ranges 


The  variety  of  stai 
and  sizes  of  Deanc's 
ing  Ships'  Ranges  ol 
exactly  suited  for 
any  vessel.  The 
Range,  similar  in  gci 
to  the  oil-burning  range  illustrated,  is  buil 
frjr  large  vessels,  such  as  passenger  and  carj 
For  smaller  vessels,  such  as  tugs,  r 
>achts,  etc.,  the  Colonial  Yachts'  Range. 

rine  Ranger  aa^^J 
Junior  Raof!:e  si^^MI 
randies  u>e  hard  co 
very  economical  in 
fueL  Any  of  the  si 
can  also  l>e  ?uppli 
water  boiler,  whiq 
steady  and  plencifti] 
hot  water  without  wi 
space  occupied  by  thi 

The  foUoiriiig  tab 

include  all  sizes^  be 
tire  ^|i:ice  requirmiei 
paciiies  uf  tvpical  ra 
tenglli  nn^  cas»  be  ] 


()il-Iiurnin<:  Ranges  are  rap- 
idly conu'nj;  into  favor,  because 
ol  their  cleanliness,  economy  in 
the  Use  of  fuel,  and  their  ^reat 
convenience.  A  lar^e  number  of 
Deaiu-'s  Oil-Hurninu:  Shij)s' 
Ranjies  have  been  supplied  to  the  followiFijj:  shipyard 
specifii'atioMs. 


S|)ecificatioui» 
for  Oil-Burnin<: 
Ranges 


TYPICAL  COAL-BURXING  RANG 

i  ^ 

Ancle 
l.'iiit  With  Irt.n 
Deptb  length  Fret  Ba<»c 
39-  3^'  36-  .11- 
24*  23*  23"  1»- 
10»a'  22-  23-  19* 
Moiln  111  Five  nifferpiit  Size* 


Tyiu- 

s,-rt   

I.iii1«>  Miirino  ... 
I.ittlf  Miirliw,  Jr. 
(•..LiiiijU  


M'l-i  11' K  A'l  h  )\S   1'<'K   (  )lL-Hl  kXlX(; 
(iALLl-V  KAX(il<:s 

i;r;i  iiili.i  II .  iHI  I'.iiri  iil:   <f.-illi>>    Itanut'^  U'»'^ 

l'»ii-.r  aihl  .".!»  iiirh.'s  ilti'i'.  I'm-  Ih.ms  nml  ov«  ii«*. 

till'  latliT  ti>  l»»  —   -  iin  lu  s  w  i'li'.  im  ln  s  iln  p  nii'l 

llu•lll•^*  lilcli.     'I'll  I  iiiwtnu'li  il  .ii  AiTiK  "  Aiiu-ri'  iiu  Tiijrut  Kn-iit- 

Ki-si»titi::  Iron  iiikI  hi:i\il.\  in>.iil:ili>l  l  iiri>iii:lninl .  l'i|tii|iii!i  F:t  t<> 
i-.i|i>.i<(  ,if  <<|ii>i  jHl  tirt'lu  i'k.  iliip  I  .ui<<  .iii'I  iiipi'Ic^.  IimiIU-  iiliilc':. 
liuliliii;:  pluti-  ;tiii1  olinttir.  rm-i  nil  liiinM-r>>.  i>il  >>iippl.\  i.-mk. 
•»l»'aiii  si>p;irtit>ir.  oil  I'lirninu  «  •■■  k<.  .iml  i»  tl«'\  T-ji  i»f 

rHliVi'S   ti»  Ih'  littt'il   witli    pi'i1:il>li-  v.wU   in.  lUiTnl   on  li<'!iv.v 

stjuu'lili>n'*  r'»inpl«'t»'  wUh  nil  ii«-.  «";«.jn >  iti.'.n  Lm s.  K.irU  ran^ri' 
to  hftvo  v\tr:\  Iumvv  siiink.-  p  pf  mii-I  iliiiniH  t. 


STANDARD  SIZES  OF  OIL-BURXING 


I.onutli 
ill 

4i 
4 


Doptli 
tn 

I  IlOllOB 

:*•!» 
:«» 

.in 


N'nmber 
of 
Flrei 

2 

1 
1 
1 


NumhtT 
of 


Oven  jKlse  1 


WWth 
18 

221, 
22«a 
18 


I>*I 


.Vny  iniiiibrr  of  ''Pj-  or  4-foot  units  mny  be  bo 


t«i  r>>riii  .1  ran};*'  «>f  any  i1i*yire«1  l4>Dptli 
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Galley  Equipment 


Deane's 
Coflfee  Urns 


I Deane's   Steam   Table  and 

f  Deane*8        ^  Press  is  particularly  desir- 

f  rp  1  1       i  ^^^^                    large  vessels. 

I  Steam  Tables    j  gj^g  of  table,  or  arrange- 

I   1  ment  of  dishes,  can  be  supplied. 

rfiMMiMiiiiiitiiiii  ii'i  '  ■  I. Mini. 11-  '  *  « 

The  type  illustrated  is  5  feet 
long  by  2  teet  deep,  with  an  8-inch  movable  carving 
board  in  front.  It  has  two  chafing  dishes,  two  gravy 
wells,  and  four,  boot-legs  for  vegetables,  etc. 

Deane's  Royal 
Urns  for  heating 
water,  coffee,  tea, 
cocoa,  etc.,  can  be 
supplied  singly  or  in 
batteries,  aitAne^ 
for  heating  by  steam  or  electricity 
and  for  capacities  up  to  15  gal- 
lons. They  are  of  best  grade  cop- 
per, buffed  and  polished,  or  nickel 
plated,  and  supplied  with  porce- 
lain or  white  enamel  interiors. 
The  stand  for  a  battery  of  three 
urns  may  be  supplied  in  the  form  of 
a  cup  warmer. 

Deane's  "Shiptipe"  Urn  is  a 
single  urn  of  moderate  cost,  made 
of  heavy  copper,  lined  with  tin  and 
arranged  for  heating  by  steam. 
The  urn  stands  50  inches  high 
when  equipped  with  22-inch  iron 
stand.  Made  in  various  capaci- 
ties. Where  desired,  this  urn  can 
also  be  furnished  with  cast  brass 
feev  4  inches  high. 


gage.  Any  special  size  or  arrangement  of  chambers 
may  be  furnished. 

t' ■ The  Bramhall,  Deane  Com- 
pany also  manufacture  a  wide 
range  of  other  galley  equipment. 

The  Rumford  Ships'  Oven  of 
Armco  iron  is  built  in  various 
sizes,  the  largest  baking  160 
loaves  at  a  time.   This  oven  uses  hard  coal. 

Plate  Warmers  for  use  in  the  officers'  pantry  are 
built  to  fit  in  the  pantry  dresser,  with  shelves  set  on 
steam  coils. 

Aut^^^t^^^  Egg  Boilers,  with  from  2  10  6  buckets, 


Other  Galley 
Equipment 


Deane's  Eclipse  Cooker  is 
1  made  for  cooking  vegetables  and 
\  other  foods  by  live  steam  at  240 
!  degrees  under  10  pounds  prcs- 
;  sure,  thus  retaining  all  the  nour- 
ishing qualities  of  the  foods. 
This  cooker  is  built  of  heavy  Armco  iron  and  is  pro- 
vided with  safety  valve  and  temperature  and  pressure 


Deane's 
Vegetable 
Cookers 


Deane's  Royal  Urns.    Plate  No 


can  be  supplied.  Electrically  driven  appliances  include 
Food  Chippers,  Dish  Washers,  Vegetable  Parers,  and 
Kitchen  Machines,  the  latter  for  mixing  cake  batter 
and  general  pastries. 

The  Bramhall,  Deane  Company  is  equipped  to  make 
layouts  showing  most  efficient  arrangement  of  ap- 
paratus, to  recommend  the  best  galley  outfit  for  any 
vessel,  and  to  supply  the  equipment  complete. 


BRAMHALL,  DEANE  CO.,  261  W.  36th  ST.,  NEW  YORK 
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J5Jiip  Hanges 


For  All 
Types  and  Sizes 
of  Vessels 


Cesco  Ship  Ranges,  manufac- 
tured by  the  Channon-Emery 
Stove  Company,  are  built  in  sec- 
tions of  convenient  si/.c  and 
shape  and  suitable  for  use  on 
vessels  of  all  types  and  sizes. 
They  are  arranged  for  burning  either  coal  or  oil  as 
desired,  and  can  be  fitted  with  special  fittings  and  ac- 
cessories such  as  utensil  shelves,  waterfronts,  etc.,  as 
ordered,  at  an  extra  price. 


Seven  Foot  Cebco  (Galley  Range  for  Soft  Coal 

Size  of  Oven    2U21xl7  in.        Size  of  Top    32x33x81  in. 
Wl.    1700  lbs. 


CeMo  Navy  Standarfl  Range  for 
3  Foot  Sertion,  Wt.  825  \h».     3^2  Foot  Secti 


The  ovens  are  extra  large  and  are 
heavy  gage  cold  rolled  steel  thoroughly 
and  bottom  with  cast  angle  irons  to  pr 

The  fire  boxes  are  large  and  very  he. 
removable  grates  and  extra  heavy  fire  b 
also  easily  removable. 

Double  bottoms  are  provided  with  i 
air  between  them,  giving  absolute  deck  ] 

All  ranges  are  equipped  with  the  neo 
on  the  top  to  prevent  the  ware  from  si 
feet  have  bolt  holes  to  fasten  the  range  : 
deck. 


Features  of 
Construction 


These  ranges  are  specially  de- 
signed for  heavy  work  and  will 
be  found  to  meet  all  require- 
ments of  shipboard  service. 
Kach  part  is  carefully  made  and 
fitted  and  all  unnecessary  orna- 
mentation is  omitted. 

The  bodies  of  the  ranges  are  all  constructed  of  extra 
heavy  gage  steel,  lined  with  heavy  asbestos  with  an 
interlining  of  heavy  cast  iron  or  steel  as  an  insulation 
to  retain  the  heat. 


Five  or  Six  Fool  (I^m-o  (Jalloy  Kanj!**  for  Soft  Coal 


Nil. 

IS  Ul) 
21  I>I> 


Si/.-  ..f  ov.-ii 

Tw..  I'^M'KIU  111 
'I  wn  -JlxJIx  U;  ii, 


W.v  ..t  'I  iip 
7L»\::i  1:: 


Weight 
UTtt\  lbs 
lbs 


Cet»ro  Navy  Standard  Range  for 
3  Foot  Section,  Wt.  1350  lbs.    3Vj  Foot  Secti 


Navy  Standard 
Ranges 


Cesco  Navy  St 
are  built  in  3  foe 
sections  and  car 
for  either  coal  c 

I  ,   ;  These  ranges  hav 

as  standard  by  tl 
and  are  used  on  all  battleships,  cruisers 
They  are  similar  in  general  construction 
Ranges  and  arc  fitted  with  sway-bracin 
turn  buckle  to  assist  in  insuring  rigidii 
positioning. 


CHANNON-EMERY  STOVE  CO.,  QUINCY,  ILL 
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Electric  Galley  Equipment 


Advantages  of 
Electric  Galley 
Equipment 


Duparquet   Electric  Galley 
Equipment  is  extremely  simple 
to  install  and  operate.     It  is 
ready  for  use  at  all  times  and 
is  noted  for  its  quickness  in 
heating,  perfect  control  of  tem- 
perature and  thorough  sanitation.    Duparquet  Heavy 
Dut>'  Electric  Galley  equipment  is  built  to  meet  every 
requirement  for  use  in  ships'  galleys. 

Duparquet  Electric  Ranges 
and  Grills  (Grills  consisting  of 
Cooking  Top,  Broiler,  Toaster, 
Oven)  are  made  in  a  variety  of 
styles  and  sizes,  and  are  so  con- 
structed that  any  number  of 
units  may  be  built  up,  side  by  side,  to  give  any  desired 
capacity.    Duparquet  Electric  Ranges  are  also  built 
to  order  to  fit  any  desired  space. 

When  desired,  combination  coal  and  electric  ranges 
can  be  supplied.  For  any  given  conditions,  we  will  be 
glad  to  recommend  the  best  installation. 

The  range  shown  in  the  illustration  is  the  typical 


Duparquet 
Electric  Ranges 


Electric  Range  Type  R-48 
Hotel  Type — Similar  Type  Designed  for  Galley  Service 

Heavy  Duty  type.  The  usual  galley  utensil  equipment 
is  not  shown.  The  hot  plates  are  cast  iron  ^  inches 
thick,  heavily  ribbed,  into  which  the  sheathed  wire 
heating  element  is  moulded.  The  top  heating  surface 
is  36"  X  24",  constituting  four  9"  x  24"  hot  plates,  each 
consuming  4  K.  W.  maximum  and  1  K.  W.  minimum. 


I  I      'YY[c    illustration    shows  a 
Coffee  and      J  Combination  Coffee  and  Hot 
Hot  Water      !  Water  Urn,  which  works  auto- 
Urns  .  matically.     This  Urn   has  a 
 ;  Monel  Metal  coffee  compart- 
ment which  is  superior  to  the 
china  jar  both  for  utility  and  maintenance,  and  is  pro- 
vided with  a  special  Monel  metal  percolator  or  Icacher 
(eliminating  the  unsanitary  cloth  leachcr)  which  ex- 
tracts only  the  health  value  and  its  aromatic  flavor. 


leaving  the  cruder  substances  and  acids,  thereby  giving  a 
clear,  perfect  brew,  uniform  coffee,  without  re-pouring 
or  boiling.    Two  valves  constitute  the  entire  mechan- 


Tj-pe 

Capftcitjr  Caparity 
VxjBi-e  Wat.T 
GaJlons  (ja lions 

niam. 

Height 
Over- 
all 

Total 
K.W. 

.  .  3 

v> 

4;r' 

3 

r-1'5 

. .  r» 

10 

IS" 

40" 

4 

c-r8 

8 

13 

ni" 

6 

c-rio 

.  10 

15 

54" 

6 

Coffee  Urn 


ical  features.  This  simplicity  of 
operation  is  a  great  advantage. 

Separate  gauge  glasses  and 
also  draw -off  faucets  are  pro- 
vided for  both  the  coffee  and 
water     compartments.  The 
water  compartment   is  larger 
than   the   coffee  compartment 
providing  hot  water  for  tea  or 
other  hot  drinks. 
When  desired,  separate  urns  for  coffee  or  hot  water 
can  be  supplied.    Metal  stands  for  one,  two  or  three 
urns  are  built  in  black,  polished  or  nickel  plated  finish. 

j ' ' " ' """ j  Stock  Kettles  may  be  used  as 
I  I  boilers,  Coffee  Urns,  Vegetable 

Stock  Kettles  \  Cookers,  and  for  Pot  Roasts, 
I  \  etc.   The  interior,  tops  and  in- 

i  sulated  covers  of  these  kettles 

are  constructed  of  heavy  Monel 
metal  which  is  as  strong  as  steel,  and  non-corrosive. 

These  compartments  have  semi-hemispherical  bot- 
toms to  facilitate  clean- 
ing and  draining,  with 
draw-off  faucet.  All 
seams  are  welded  or 
silver  soldered.  If  heat 
is  accidentally  turned 
on  with  no  water  in 
the  vessel,  it  will  not  be 
damaged.  Stock 
Kettles  can  be  supplied 
in  square  or  round  pat- 
tern, or  in  a  two-com- 
partment oblong  Du- 
plex pattern  depending 
upon  capacity  desired. 
The  table  below  gives 
data  on  the  square  pat- 
tern. 

(Jalloiu  Dlan. 
Type  Capacity 


Stock  Kettle 


RKIO 
RK20 
RK30 
RK40 
RKBO 


10 
20 
30 
40 
«0 


21" 

27- 

27" 

31H" 

30" 


Diam. 
Inside 
15" 
21" 
21" 
25H" 
30" 


Height 
38" 
38" 
44" 
44- 
44" 


Depth 
16%" 
16H" 
22" 
22" 
22" 


ToUI 
K.W. 
3 


Other  Galley 
Equipment 


Practically  any  type  of  elec- 
tric cooking  apparatus  can  be 
supplied  by  us  such  as  Griddles, 
Toasters,  (Our  new  20  slice 

f„,„„,„.,.  ,  I  toaster    toasts    both    sides  at 

once.)  Automatic  Egg  Boil- 
ers, Warming  Closets,  and  Dish  Heaters;  also  Heated 
Carving  Tables,  Broilers,  Roasting  and  Baking  Ovens. 
We  also  carry  a  complete  line  of  Galley  Utensils,  fur- 
nishings and  labor-saving  devices. 

We  are  fully  prepared  to  equip  the  largest  or  smallest  • 
galley  with  the  highest  grade  cooking  apparatus,  either 
Electric.  Cool,  or  Steam,  or  combinations  thereof. 


DUPARQUET,  HUOT  &  MONEUSE  CO. 

CHICAGO  108-114  WEST  22D  ST.,  NEW  YORK,  N.  Y. 

1099 


BOSTON 


